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CHAPTERI
GENERAL ASPECTS

1) Principles of Measuring the
Economic Value of Health

A) Economic Factors Function of Health

The purpose of this study is to explain
the value of health from the viewpoint of the
expenses and losses caused by disease and
other physical deficiencies which, in all age
groups, reduce or hinder the full normal
productiveness of the healthy man inaspe-
cific period; also losses in productivity-re-
sulting from premat\ure deaths and caus-
ing a reduction in the number of individu-
alsin each age group in ages below the nor-
mal age of Lexis for the region under con-
sideration - throughout the period between
the age when death occurred and the re-
spective normal Lexis ages.

An analysis will be made elsewhere of
the cost of disease and the cost of death.
This study will frost define the fundamen-
tal concepts followed.

Inanalyzing the cost of disease, an exami-
nation will be made of the expenses and losses
incurred by diseases and physical lesions:

- Directly, in private economy - indi-
vidually and of in each family group
-andinthe general economy - of the
state;

- Indirectly, by reducing individual
productivity rates and the various
age groups of the population in the
region under consideration;

- Indirectly, by an increase of the
population groups of low productiv-
ity; and finally,

- Byagrowth in the relation between
total consumption and total produc-
tion of the population of the region
under consideration, owing to the
duration of disease and the effects
of physical lesions.

In analyzing the cost of death, special
consideration will be given to the losses
consisting in increase of goods and services
which should normally be consumed:

- Owing to social and economic
desiquilibrium in the communities
where they occur;

- Owing to increased production cost
of the population group reaching
adult age;

- Owing to the reduction of the aver-
age value of the rate relating of du-
ration of the economically produc-
tive life; and consequently,

- Owingtoincrease of the relation be-
tween total consumption and total
production of the population of the
region.

Attention should also be given to reduc-
tion in the normal total consumption, re-
sulting from the reduction of the number
of consumers eliminated from the popula-
tion by premature death.

Values relating to death will be dis-
cussed for the period included between the
age at which death occurred and the nor-
mal Lexis age for the region.

B) Basic Concepts

It will therefore be necessary to define
some basic concepts used in fixing mea-
surement units for the value of health.
These are to determine the total value of all
expenses and losses referred to and also to
establish rates relating to each region. Such
rates should represent the value of health
in relation to the balance of total reproduc-
tion for the population considered and in
relation to each age group of that popula-
tion, both as instantaneous values and for
determining the variation of these in the
course of time, inclusively by the influence
of growth rates to be considered.

Throughout this work, itis admitted that
the well being of a given population is in di-
rect proportion to the average productivity
of its members. Productivity, in turn, de-
pends on the rate of heath of the region and
grows as the rate improves. The rate is de-
termined by the conditions of morbidity in
general and by the characteristic death
curve.

Inageneral way, all the factors that have
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abearing on calculating the value of health,
according to the principles followed in this
study, are of completely different values for
each region considered. Moreover, in one
and the same region these values undergo
noticeable change as time goes on, and this
will taken into consideration in the analy-
sis of each of the following chapters.

2) Principles of Individual Productivity
and Consumption According to Age

Jean Dayre (1), Technical Consultant of
the French National Productivity Commit-
tee, has stated, in a parody of the title of
Alexis Carrel’s book, “Man, the Unknown”,
that in the modern world the idea of pro-
ductivity is another unknown.

In 1911, Albert Aftalion (2), in an article
published in the Revue d’Economie
Politique, entitled “The Three Notions of
Productivity and Rent”, pointed out the
confusion existing in economic literature on
productivity: global productivity (in natura);
the special productivity of each agent (in
nature); and the special productivity of each
agent (in value). These agents are the three
groups of classical factors of economy: land,
work, and capital.

Although contemporary specialists still
use these distinctions in economic studies,
there is a tendency, pointed out by Jean
Dayre, to group the three classical factors
of productivity into one element, human
work. This specialist also proposes that, for
the needs of the measure, productivity be
defined as the relation between production
and work.

In this study, except for the approxima-
tions necessary to reduce the complexity of
practical evaluations of the values of pro-
ductivity, adopted by economic technique,
consideration will not be given to certain
factors bearing on the precision of those
values but of little significance to the objec-
tives in view.

In addition to the global average values
for a nation, region, or city, we should also
know the average values for each age group
in the respective populations, with a classi-

fication for each group of the average val-
ues of productivity and of production, as
well as of average consumption in goods
and services, for each individual in these
age groups.

Itwould also be advisable to classify, for
each of the cases, the average values appli-
cable to individuals of both sexes, but the
lack of statistical data does not permit car-
rying the study this far.

In this respect, there is also one other
necessary approximation, referring to the
unit of production: individual, family, or
family group.

In the present day social organization,
with the gradual disappearance of the pa-
triarchal family, it is difficult to adopt the
average family as a unit of production and
of consumption in a population. It would
be easier to study the family groups which,
in modern society, constitute the social and
economic unit and which are formed not
only of closely related members but of sym-
biotic association.

However, approximations of the same
order will be arrived at more easily by de-
termining the average values for each indi-
vidual of the various age groups.

Graphic representation of average val-
ues of production and individual consump-
tion, during the statistical period of one
year, for individuals of the various ages, may
be taken to present forms, for each region
considered, similar to those presented in
Figures 1 and 2.

Absolute values of the ordinates of these
curves, however, will vary greatly according
to productivity rates. In one the same re-
gion, these will vary in the course of time
with the economic progress, but the forms
indicated in the figures will be maintained
with slight changes.

In Figures 1 and 2, the values of the or-
dinates represent an empirical estimate,
with a primary approximation, for drawing
the curves relating to individual average
production and consumption, at each age,
for Brazil. There are represented, respec-
tively, bym andy .

E. Engel (3), who dedicated his latter life
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to systematizing statistical investigations on
consumption, proposed the adoption at the
end of the 19" century of the unit of indi-
vidual consumption, justifying this a fol-
lows: “It was necessary for me to introduce
this new expression. Since the constitution
of families varies greatly, and its members
increase, grow, move, etc., it is clear that
family consumption can not remain always
the same. Attention should be given to the
age of consumers, because this condition

has considerable influence, from birth to
the 25" year for men and to the 20" year for
women.

“Detailed investigations on the cost of
man in the most numerous class warrant
evaluation of expenses for a newborn infant
of this class, prior to birth and during birth,
of 100 marks. It seems advisable to use this
amount as an initial reference figure, in-
creasing it, according to the results of inves-
tigations, at the arithmetic annual rate of
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10% until the respective ages of 25 to 20
years”.

After presenting a table for ages 0 to 25,
he continues:

“I do not claim that the figures on this
scale are irrefutable. On the contrary, they
may be questioned for the reasons | pointed
out in my study on the cost of man. How-
ever, they suffice perfectly for the purpose.

“The degree of consumers is therefore
determined by the average amount of an-
nual consumption expense. Upon reaching
the age of 5, this represents 1.5; at 10 years,
2.0;at 25years, 3.5 units. Afamily composed
of father, mother, and six children aged 11,
9,7,5,3and 1 represents 16.1 units (father,
3.5; mother, 3.0; child of 11 years, 2.1; 9
years, 1.9; 7 years, 1.7; 5 years, 1.5; 3 years,
1.1;and 1 year, 1.1.

The introduction of this unit makes the
composition of family independent from
the valuation of the balances of consump-
tion. The field of choice for families to be
studied is greatly increased, since its com-
position is inconsequential and its is suffi-
cient to know the number, sex, and age of
its members”.

It can be seen that Engel introduced a
unit of individual consumption based on
prenatal and natal expense and established
that the variation of individual consump-
tion, with the years, could be represented
by arithmetic progression.

Giorgio Mortara (4) suggests substitut-
ing arithmetic progression for geometric
progression and also presents the possibil-
ity of amore general form of representation.
He pointed out, however, that the lack of
numerical values to determine the func-
tions for expressing variation of consump-
tion, according to age, discourages the
adoption of these general functions.

On the other hand, Vilfredo Pareto (5)
drew up a method for substituting the dis-
continuous functions of Engel’s formulas by
continuous functions, using infinitesimal
calculation and substituting the totalities by
integrals.

When using the coefficients established
by E. Engel as well as those proposed by

Giorgio Mortara and V. Pareto to determine
the cost of production of adult man, it should
be noted that the values obtained increase
to the limits of the ages under consideration.
In applying these to the present study, it is
necessary to take into account the fact that
after a certain age, coefficients of consump-
tion in relation to age again decrease.

3) Principles of the Productivity and
Consumption of Population According
to Composition by Age Groups

The composition of populations by age
groups may present three classical types:
progressive, stationary, and regressive.

For the three types, however, all indi-
viduals from 15 to 50 years represent ap-
proximately 50% of the total population,
and the percentages of the number of indi-
viduals from 0 to 15 and from 50 to w are
characteristic of the three types.

According to Sundbérg (6) the charac-
teristically progressive type of population
would have 40% individuals from 0 to 15
years, and 10% 50 to w years; the stationary
type, 26.5% to 15 years and 23% 50 to w
years; the repressive type, 20% 0 to 15 years
and 30% 50 to w years. Sundbérg establishes
the percentages for the three large age
groups in a standard type of population: 0
to 15 years group - 33.3% 15 to 50 years -
50%, 50 to w group - 16.7%.

Accordingly, the population of Brazil
would be immediately included in the
clearly progressive type, and the distribu-
tion curve of the population by ages is rep-
resented in Figure 3, with approximate av-
erage values for the population in 1950.

R. R. Kuczynski (7) shows that is neces-
sary to know the death and birth rates and
the immigration data in order to reach a
definite conclusion on whether the popu-
lation is of the stationary, regressive, or pro-
gressive type.

For evolutive studies of the composition
by ages for the population of a determined
region, it is obviously necessary to use pre-
cise methods to measure the tendency of
the natural movement of the population.
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From this aspect, however, the develop-
ment of studies on the general theory of
population have reached a point where itis
possible to obtain approximation degrees
suitable for economic studies.

In addition to his general studies on the
subject, Alfred J. Lotka (8) made a special
study of the fundamental types of popula-
tion: stationary, malthusian and logistic, in
relation to effective populations. These con-
tributed decisively to the practical applica-
tion of demography in economic studies,
especially with reference to the differential
rates of growth for the productive age groups
in a population of each of these types.

Itis therefore possible to know the com-
position of the population of a region by age
groups and also to make an approximate
forecast to this composition in periods of
time necessary for economic studies.

The economic aspect of the composition
by ages of a population is of utmost impor-
tance, since the percentage of individuals in
the economically productive age groups is
of itself an indication of the production ef-
fort which individual of this group must
make to maintain the population where the
as yet non-producing age groups and those
of advanced age, of very limited productiv-
ity, constitute consuming groups weighing

heavily in the absorption of the production
by the economically producing group.

At times, in one and the same country,
there is a great variation in the composi-
tions by age of the populations of its vari-
ous regions. There are especially great dis-
crepancies in the economically productive
ages. For the purposes of this study, this
requires a knowledge of regional data in
order to evaluate the value of health.

Itis not sufficient, therefore, to know the
average valuesinacountry, inadetermined
period, representing results of components
with various characteristics representative
of each one of its regions.

Itis true that all work of reducing avoid-
able mortality leads, at the end of a certain
period, to a percentage increase of the
population over a certain age. This is the
case with the population of the United
States where, according to a recent study by
Oscar R. Ewing (9), administrator of the Fed-
eral Security Agency, there were 18% over
45 years in 1900, increasing to 28% in 1945,
with a forecast of 34% for 1975.

After overcoming the causes of death
from the most frequent diseases in child-
hood and adolescence, we arrive at the
problem of the increase of chronic disease
such as heart disease, cancer, cerebral le-
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sions, nephrites, etc. The control of these is
not only more costly but also less efficient
with the resources available.

In the economic study of the value of
heath, this represents a substantial modifi-
cation in the forms of the characteristic
curves presented in this study, without,
however, altering the degree of validity of
the method presented.

On the other hand, in a country with
varying regions of economic development,
population groups of low production con-
tribute to a decrease in average rates of na-
tional productivity. It is therefore of general
national interest to go to work in these re-
gions, intensifying the means of production,
providing the population with instruction
according to the environment, and lastly
providing economic recuperation by all
means in order to raise the average rates of
productivity.

Figure 4 shows the forms of the curves
of total production and of total consump-
tion, as well as the zones where there are
balances and deficits of production, accord-
ing to age. These curves are obtained by the
product of the ordinate of the curves shown
on Figures 1 and 2 and the ordinates of the
curve shown on Figure 3. The values of
these ordinates are respectively p,,, and

Oypy- FOr those products, will be used the
symbols:R and C..

The production balance of a population
indicated by the curves in Figures 1, 2 and
3 may be expressed, using the indicated
symbols

W W
(D) Sp = Zmx Py = ZYx Py
0 0
or

w w
Sp = ZPX_ZCX
0 0

where Sr indicates the production balance,
and w the most advanced age in the popu-
lation under study.

An analysis of Figure 4 shows how the
increase of Sr balance may be obtained.

Theoretically, in order to increase the Sr
value, we should try to increase the values
of pc in all ages, those of rc in the phases
where pc is greater than gc, and reduce the
values of gc in all ages, and those of rc in
the phases where gc is greater than pc.
However, these changes should not be for
the purpose obtaining purely economic
data. The aim should be:

- to increase the values of gc, repre-

senting a better standard of living for
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1]
L= \
/ A
13 £ ——.
A | = ==:\
» ~ —\
© \® =\
[ =
u =
:°’ ==
° N A
. = 3
© =
:
° .
3 Px
; .
kY07t 075554
:
/ ] e
} |
) 10 20 30 40 50 7] 70 80 90 100 AOE
FIGURE - 4 -

Rev. Bras. Epidemiol.
Vol.1,N°3, 1998

310 Economic Value of Health
Ribeiro,P.de A, Ferreira,M.J. & Braga, E.



the population;

- to increase the values of rc, at ad-
vanced ages, representing a greater
average life span for the population,
an ideal of civilization throughout
time.

- two reduce pc in advance ages, a so-
cial ideal also being gradually at-
tained with modern labor legislation,
by means of retirement pensions.

These ideals, apparently at variance
with the purposes of increasing total pro-
duction balances, must be arrive at simul-
taneously with a strong increase of pc and
rc in the economically productive ages, by
means of greater efficiency in the organi-
zation of labor. This is being accomplished
in countries of better economic situation,
especially by means of awell organized sys-
tem of public health, by planning tech-
nique, by the development of mechaniza-
tion in general, and by well supervised in-
dustrialization.

An attempt should be made to obtain for
the general population a greater relative
number of persons in the economically pro-
ductive ages, and multiply for the produc-
tion capacity of these by means of the avail-
able techniques.

4) Fundamental Principles of Life Span;
Representative Rates and its Evolution

A) Various Principles of the Life Span

The lack of a uniform terminology for
questions relating to the life span requires
that we first define the terms to be used in
this analysis in order that data and conclu-
sions may be better interpreted. Various
terms are used in the study of the human
life span and, according to the point of view
taken, ideas are expressed in such varying
manners that data and numerical rates dif-
fer greatly. This makes comparative stud-
ies difficult, whether for the same popula-
tion in a determined period or what is still
more difficult - in cases of comparison of
the conditions in various regions, over vari-
ous periods.

The main principles are:

a) empiric idea of the life span;

b) maximum or potential span;

c) man’s average effective span;
d) median life;

e) average life;

f) normal life.

a) Traditionally, the empiric idea of the
life span shows that the human life, in the
various regions of the earth, may be con-
sidered to have a duration between 70 and
80 years. Considered globally, this empiric
notion has not varied throughout the cen-
turies and even in the Bible (10) - with the
exception of life spans of ante and post-
diluvial patriarchs - the life spans registered
show that the common period of the life
span did not vary greatly above or below
those figures.

In this analysis, however, this empiric
idea of the human life span is of little inter-
est, although the numerical rates are the
most uniform in time and space.

b) The second principle to be consid-
ered in the life span is the maximum or po-
tential span. Numerical values relating to
this span do not permit a strict limit on hu-
man life. Most of the data registered in the
general and specialized literature on lon-
gevity are legendary and do not possess suf-
ficient documentation to be accepted sci-
entifically. Specialists in demography and
insurance risks refuse to accept as fact the
existence of cases of life span much over 115
years. However, references have been made
of individuals much older than 120 years,
such as Thomas Parr (11), said to have been
152 years and 9 months; Joseph Surrington
(11), who died in 1797, at the reported age
of 160 year; Henry Jenkins (12) said to have
been 169 years; Countess of Desmond (12)
140 years; José Martins Coutinho (13), who
was still living on December 4, 1872, in Cabo
Frio, State of Rio de Janeiro, Brazil, having
been born in Saquarema in 1694, and was
therefore 178 years old, according to “The
British Brazilian Times” of that date. Figures
higher than these are found only in Biblical
texts, especially where reference is made to
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the life span of patriarchs prior to the flood.
Literature of Hebrews, Samaritans, and of
the Setenta, although differing in the life
spans of theirs patriarchs, all refer to spans
much higher than 100 years. The Latin
Vulgate (10) follows the chronology of the
Hebrew text, and in the latter the life spans
of ante-diluvian patriarchs varied from 777
(Lamech - Father of Noah) to 969 years
(Methuselah - who died the year of the
flood), without taking into consideration
the life span of Henoch (365 years) since,
according to the Bible, this period does not
refer to Henoch'’s life span as he was taken
from the midst of men in the year 987 of the
world but did not die on that date.

In the censuses of various countries,
there are frequent references to alarge num-
ber of centenarians. Specialists in demogra-
phy do not accept these statistical data as
being entirely true, especially since they are
not based on civil registration, which is be-
ing used only a little over a century, and not
in all countries. In the 1940 census in Brazil,
there were several thousand declarations of
age over 100 years. In a recent study, Profes-
sor Giorgio Mortara attempted to correct the
census data, showing numerous causes of
error in such declarations.

Declarations of centenarians in the 1940
census numbered 7.889, of whom 2.854
were men and 5.035 women. In addition to
many inaccuracies pointed out in these dec-
larations by Professor Giorgio Mortara (14)
in his work on “Centenarians in the Brazil-
ian Census of 1940”, which leaves no doubt
as to the inexacteness of the declarations,
itis curiousto note that there were 213 cases
of childbirth when the woman had already
passed her 50" birthday, since the age at
which she could have had her youngest
child would be:

50 to 59 years - in 33 cases
60 to 69 years -in 97 cases
70 to 79 years - in 49 cases
80 to 89 years -in 19 cases
90 to 99 years -in 9 cases
100 to 109 years -in 3 cases
110 years and over - in 3 cases

In view of the inaccuracy of the decla-
rations and following a conscientious de-
mographic analysis, Professor Giorgio
Mortara reduces the figure of 7.889 to a
probable value of 70 to 140 cases of cente-
narians in Brazil at the time of the 1940 cen-
sus. Even so, this gives Brazil a rate per
1.000.000 of 1.69 to 3.38, much higher than
has been found for Germany, Japan, Swit-
zerland, Finland, Italy, and Holland.

Kuczynski (quoted by Giuseppe Levi
(11) in a study on the limits of growth and
aging in metazoans), after carefully exam-
ining data referring to a person who was
said to be 118 years old, concluded that his
age was not greater than 106 years. S. Hirsch
[apud 11], based on statistical studies and
especially those of Putter, concluded that
the existence of men over 110 years is highly
improbable, since studies relating to per-
centages of centenarians in cases of death
found in Germany showed that for each in-
dividual of 105 years there would be a cor-
responding 1.1 million deaths, for each in-
dividual of 115 years there would be a cor-
responding 6.550 million deaths, and there-
fore the probability of a person dying at the
age of 115 years would occur only once ev-
ery 160 years.

Therefore, the statistical principle of
maximum or potential human life span is
taken as being the period of one century for
the normal limit in vital statistical studies.

¢) The third principle to be considered
isthat of man’s effective average span, vary-
ing according to the region, especially in
relation to health indices, and therefore
varying also for each era under consider-
ation. The numerical rate of this span is
obtained by taking a simple average of the
real life spans found for individuals of a de-
termined group born in the same period.
For Europe this value varies normally from
35 to 45 years, with the exception of some
places where the figure is higher than 50.
In the United States, this average reaches
values equal to or higher than 70 years. In
Brazil, the rate is normally between 35 and
45 years.

These figures are of slight significance
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for the purposes of this study, but are very
representative of the global characteristics
of health conditions in adetermined region.

d) another characteristic index of a new
principle of the life span is that covered by
the median life (sometimes incorrectly
called probable life), which corresponds to
the age at which the initial figure of 100.000
survivors, considered as having been born
in the same period, is reduced to 50.000, or
half. This rate is very former of the health
conditions in a determined region.

In order to have an idea of the approxi-
mate numerical value of this index, we
quote a few examples taken from Giorgio
Mortara (15):

Brazil ................ (1920) - 43 years
United States ... (1940) - 68 years
Italy ..o (1930) - 43 years
Chile ................. (1930) - 42 years

e) Another principle of the life span is
that indicated by average life, representing
the probable number of years a man still has
to live at each age. This rate is determined
in the calculations of the death rate tables,
and the life span appears therein as factor
of statistical probability. It is of the greatest
interest in economic studies of death rates
and is the basis for all actuarial calculations
of insurance companies and social security.
From its definition, we see that this rate var-

ies at each age of the person under consid-
eration. In comparative studies, it is cus-
tomary to take the rate referring to the ages
of 0 to 1 year, although the tables are orga-
nized for all ages. The following examples
(16) of average life at age 0 give a good idea
of these rates:

Brazil ................ (1920) - 38
United States ... (1940) - 63
Italy ..o, (1930) - 56
Chile ....ccovevnns (1930) - 38
Australia ........... (1947) - 68

New Zealand .... (1938) - 67

f) Finally, we have the principle intro-
duced by Wilhelm Lexis of the normal age
corresponding to the age at which the num-
ber of deaths of adults, in 100.000 births of
the same period, attains the maximum. For
a better understanding of this rate, it is in-
dispensable to examine the general curve of
deaths, in the manner suggested by Lexis.
For this rate to be significant, the age it indi-
cates must be correlated with the frequency
of deaths verified at that age (Figure 5).

Figure 5 was drawn in the basis of the
survival table, according to mortality in the
period 1939-1941, organized by Giorgio
Mortara (15), with the Gompertz-Makehan
adjustment, starting with age 20, for the
Federal District, Brazil.

As examples of these, we have:

LEXIS CURVE OF GENERAL MORTALITY
FEDERAL DISTRICT (BRAZIL)
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NUMBER OF SURVIVANTS

Federal District
(1940) - 69
United States ... (1937) - 80

In a general way, all these rates with the
exception of that relating to the principle
of maximum or potential human life span,
are studied separately for both sexes, since
variations for all are very noticeable for the
group of men and the group of women in
oneregion, in a given period. However, the
average values for both groups serve to es-
tablish influences relating to death rates in
the present economic studies.

B) Evolution of the Rates of Human Life
Span

The most common graphic forms for rep-
resenting data referring to death rates for a
population are the probability curves of sur-
vival, of average life, and of general deaths.

Figures 6, 7 and 8 give several examples
of these three types of graphic representa-
tion of death rates.

Figure 6 shows the four following types
of survival curves:

a) Survival curve according to the hy-
pothetical life table of L.l. Dublin
(1933);

b) Survival curve according to the table
calculated by H.L. Dunn for the
United States of North America
(1946);

¢) Survival curve for the city of S&o Paulo
(Brazil) according to the table calcu-
lated by Giorgio Mortara (1940);

d) Survival curve for the city of Recife
(Pernambuco-Brazil), according to
the table calculated by Giorgio
Mortara (1940).

Figure 7 shows the five following types

of average life curves, at various ages:

a) Representative curve, drawn accord-
ing to the hypothetical life table of
Dublin (1933);

b) Representative curve, according to
the table calculated by H.L. Dunn for
the United States of North America
(1946);

c) Representative curve, according to
the data of W. R. Macdonell for the
Roman colonies of Africa, 2.000
years ago.

CURVES OF SURVIVAL
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EXPEGCTATION OF LIFE
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d) Representative curve, according to
the data of K. Pearson for Roman
Egypt, 2.000 years ago;

e) Representative curve for Recife
(Pernambuco-Brazil), according to
the table of Giorgio Mortara (1940).

Figure 8 shows the curves of general
deaths of Wilhelm Lexis for the United
States of North America (1940).

Inanalyzing these, itis possible to make
a general examination of how the life span
rates have evolved over the last 2.000 years.

In the evaluative study, it is not possible
to consider the life spans registered in Bib-
lical literature, since these have not as yet
been interpreted to the satisfaction of all
who believe in the truth of the historical
book. In any event, we would find refer-
ences useful only in studying maximum or
potential life span.

Scientific studies of value in determining
the conditions of life and death about 2.000
years ago are those of Pearson and
Macdonell, continued by Macdonell (17,18).
The oldest known probability tables (19) are,
those of Prefect Pretorian Ulpiano and of
Jurisconsult Aemelius Macer, originated in
the third century of the Christian era, but
these are of purely historical interest. Lists
of life spans of eminent personages of an-
cient times give no evidence of evolution in
the increase of the average life or of the nor-
mal life or of any other rate. For example, one
list among many is the following:

Alexander the Great ................... -33
Aristotles ..........ccoeeviiiiiiciee,

CICEIO i

Demosthenes
Herodotus .........cccceevveiiieeiineennen,
Hippocrates ........ccccoovvevviiiennnn
Horace

Pythagoras
Thales ...ooovviieiiiie e

The average life span is 67 years

Investigations of Pearson and

Macdonell in 1902, analyzing data relative
to the populations of North Africa about
2.000 years ago, when Egypt was under the
dominion of Rome, enable them to draw a
probability curve of live at each age, permit-
ting a comparison of the conditions of life
at that period with those in various regions
of the world in modern times. Continuing
the investigations initiated with Karl
Pearson, W. R. Macdonell, based on mate-
rial extracted from “Corpus Inscriptionum
Latinarum” of the Academy of Berlin, se-
lected three groups of data which permit-
ted the establishment of curves analogous
to those organized for the Egyptian popu-
lation of that era, for the inhabitants of
Rome, for the inhabitants of Spain and
Lusitania under the dominion of Rome, and
for the African colonies. These curve were
organized separately for each sex and per-
mit comparisons analogous to these re-
ferred to.

An observation of Figures 6 and 7 shows
how in some regions of the world sanitary
and economic conditions have permitted
life span rates to approach, and sometimes
surpass the theoretical rates of the hypo-
thetical table of Dublin, which has therefore
been reviewed on account of that fact.

On the other hand, we note that in cer-
tainregions general rates of life span do not
show considerable progress when com-
pared with the presumable sanitary condi-
tions in the world 2.000 years ago, expressed
by the curves drawn on the basis of the stud-
ies of Pearson and McDonnell.

Most basic studies, however, were pos-
sible only commencing with the Nineteenth
Century, and even so with data referring to
few countries, since statistics that could
supply sufficient documentation for stud-
ies on a scientific basis were rare and still
are for a great number of countries. In or-
der to have an idea of the evolution of the
rates of life span during recent times, a few
examples of average life at age 0 are given
on the following page.

After listing these data, it should be
pointed out that the situation from 1929 to
1932 for Chile was indicated by the rate of

Rev. Bras. Epidemiol.
Vol.1,N°3, 1998

316 Economic Value of Health
Ribeiro,P.de A, Ferreira,M.J. & Braga, E.



37.88 for men and 39.76 for women, and the
situation for some cities in Brazil from 1939
to 1941 was, for Sdo Paulo, 46.71 for men
and 51.77 for women; Federal District, 39.75
for men and 45.24 for women; Salvador
32.49 for men and 37.88 for women; Recife,
28.4 for men and 32.47 for women.

5) The Value of Man and the
Economically Productive Life Span -
Need for Demo-Econometric
Investigations

Following the abolition of slavery the
idea of attributing a financial value to man
was almost abandoned for a time. Under
the former system, at least, a small part of
the population was given a value in money
and the free man was of less financial value
than the slave.

TABLE
Average Life
0 year
Countries Periods Men Women
Australia 1881-1890 47.20 50.84
1946-1948 66.07 70.63
Denmark 1835-1844 42.60 44.70
1941-1945 65.60 67.70
France 1817-1831 38.30 40.80
1946-1948 6250 68.00
Germany 1871-1880 3558 38.45
1932-1934 59.86 6281
Finland 1901-1910 4533 4810
1941-1945 5462 61.14
Holland 1816-1825 29.32 35.12
1947-1949 69.40 7150
New Zealand 1891-1895 55.29 58.09
1934-1938 65.46 68.45
Italy 1876-1887 3580 3550
1935-1937 5400 57.49
Sweden 1755-1776 3320 35.70
1941-1945 67.06 69.71
Brazil 1870-1890 33.86 33.86
1890-1920 39.25 39.25
Russia 1874-1883 26.31 29.05
1926-1927 4193 46.79
United States  1850- 38.30 40.50
(Massachusetts) 1939-1941 61.60 65.89

Gradually, however, the financial value
of man was again considered, taking into
account the goods produced by the popu-
lation.

The creation of the primitive insurance
systems required the organization on tables
for the value of human life. These are being
continuously perfected in all countries, but
the values are proportional to the premi-
ums. Their evaluations of the value of hu-
man life are gradually becoming more an a
priori personal estimate rather than the
evaluation of the average values of man in
each region.

The first attempts at a rational evalua-
tion of the economic value of man were
those of William Petty (1623-1687), who
considered the value of a population as be-
ing the equivalent of the capital which, ata
specific interest rate, would earn the total
goods produced by the population. The av-
erage value of man would be the value of
that capital divided by the number of indi-
viduals in the population under consider-
ation.

In addition to other errors in evaluation,
consideration was not given to the values
of consumption by the population in goods
and services.

L. I. Dublin and A. J. Lotka (20) present
a study, which can be summarized in the
following steps.

In the Eighteenth century Adam Smith,
taking into consideration the relation be-
tween the productive capacity of nations
and the consumption necessary for their
populations, attempted to establish and
economic value for man.

Adam Smith, however, did not give an
intrinsic value to man himself, but gave
more weight to the productive capacities
such as knowledge acquired, abilities for
work, since these contribute to an increase
of credits for determining production bal-
ances, whereas man himself contributes to
increase the credits but contributes even
more strongly in increasing debits because
of goods and services he consumes.

Inthe Nineteenth century, stricter inter-
pretations were made and these resulted in
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