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PREFACE

This is the second in a series of analytical studies of the
Office of Health Statistics Analysis designed to ascertain causes
underlying the change in mortality trend in a number of countries
in recent years.

These studies are part of a program of the Office to en-
courage observation and interpretation of national trends by con-
tracts with responsible investigators in various countries, in
order to provide clues for comparison with findings in the United
States and other countries, For the most part the change in trend
is observable in countries of low mortality, However, Chile is one
of the countries of higher mortality where the same phenomenon
is apparently occurring. In an effort to find the reasons for the
leveling off of the death rate in Chile, a contract was made with
Dr. Hugo Behm, Professor of Biostatistics, School of Public
Health, University of Chile, who directed the project.

Dr. Clara E. Councell of the Office of Health Statistics
Analysis edited the research report for publication.
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RECENT MORTALITY TRENDS IN CHILE

The following research report was prepared by Hugo Behm, M.D., M.P.H., Professor of Biostatistics, School of Public Health,
University of Chile; and Albino Bocaz, Hector Gutierrez, Adela Legarreta and Luis Marchant, Staff Members, Department of Bio-
statistics, School of Public Health. The methodology, findings, and conclusions are those of the investigators.

SUMMARY

The trend of mortality rates by sex and age
has been studied in Chile for the years 1933
through 1960 and for selected causes by sex and
age for 1937 through 1959. The crude death rate
which declined steadily from. 1933 to 1953 has
since leveled off for males and females. Therate
is 12.3 per 1,000 population in 1960. The change
in trend occurred almost exclusively for the pop-
ulation under 50 years of age. The breakpoint was
followed by a relatively constant rate, aslightin-
crease, or a decline at a lower rate. A compari-
son of death rates by sex showed thatbetween the
ages of 20 and 50 years the interruption in the
downward trend of mortality occurred 1 or 2
years earlier for males than for females. Analy-
sis by cause showed that the notable decline in
mortality for the period 1937-53 was due largely
to fewer deaths from a group of diseases of in-
fective etiology (i.e., pneumonia, tuberculosis,
gastritis and related diseases, and other infective
diseases). Since 1953, these diseases had less of
an average absolute decline (tuberculosis and gas-
tritis, duodenitis, enteritis, and colitis) or a clear
increase (influenza, pneumonia, and bronchitis).
On the other hand, the diminishing relative im-
portance of these groups as causes of death gave
progressive emphasis to the causes with rates
showing little change or a slightly increasing
trend such as accidents, malignant neoplasms,
vascular lesions affecting central nervous sys-
tem, and certain diseases of early infancy. These
diseases also contributed to the leveling of the
total crude death rate.

About one-third of all deaths were under 1
year of age when the change in trend seemed to
be related to diminishing efficient control of mor-
tality due to malnutrition and enteric and respira-
tory infections. Between 15 and 34 years of age,
the trend of the total rate was influenced by the
change in direction of mortality from tuberculo-
sis and pneumonia, both important causes of death
with declines interrupted in 1953. For older age
groups, the weight of mortality from accidents and
degenerative diseases became more important,
Differences in trend by sex showed a more rapid
decline in tuberculosis mortality for females and
a more marked increase for males in deathrates
due to accidents and malignant neoplasms,

The major findings were: (1) leveling of the
death rate had occurred since 1953 for both sexes
in all age groups under 50; (2) the décline in mor-
tality from 1937 to 1953 was due largely to a de-
crease in death rates for infective diseases, while
in recent years the decline has slowed or rates
have increased; and (3) other causes of death with
long-term constant or slightly increasing trend
have become progressively important. It was con-
cluded that health programs, even though continu-
ing to expand, have not been able to provide ade-
quate services for a large segment of thepopula-
tion with poor socioeconomic conditions.

INTRODUCTION

In areas of the world where vital records
have been available over a long period of years,
death and infant mortality rates have shown a
general downward trend from the earliest re-



corded data. Significant improvements in mor-
tality rates were made in many countries after
the close of World War II, particularly for the
younger age groups. In a number of countries,
as in Chile, after a period of rapidly declining
mortality, there has been a deceleration in the
rate of decline of the crude death rate and infant
mortality rate at varying years since 1950, The
purpose of this study was to describe character-
istics of changes in the mortality trend in Chile
during the period 1933-60 and to study the possible
relation of medical care, level ofliving, and other
socioeconomic indicators to these changes.

MORTALITY TRENDS
BY SEX AND AGE, 1933-60

Trend of Total, Male, and
Female Death Rates

In recent years, an important change inmor-
tality trends has occurred, An analysis of infant
mortality showed that beginning in 1953 the de-
cline in this death rate was interrupted and there
was an increase in therate for several geographic
areas of the country.! The crude mortality rate
showed a marked and approximately linear de-
cline for the period 1933-53 with an annual aver-
age reduction of 0.64 per 1,000 population. Mor-
tality for that period declined from 26.0 to 12,4
per 1,000 population or approximately 50 percent,
After 1953, mortality leveled off at an average
rate of 12.5 per 1,000 population (table 1 and
fig. 1).

The significance of this change is evident if
the mortality for 1960 is estimated on the basis
of regression for 1933-53. The expected rate was
8.6 and the observed rate was 12.3, which means
that 28,024 of the total 93,625 deaths registeredin
1960 would not have taken place if the previously
described trend had continued,

The leveling of death rates in recent years
occurred in Chile at high levels as may be seen

chhm, H.: Mortalidad infantil y nivel de vida. Santiago de
Chile. Ediciones de la Universidad de Chile. 1962,
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Figure 1. Total crude death rate and death rates by sex: Chile,
193360

by a comparison with U.S. rates for the same
year. For 1939 the rates were as follows:

United
States

Crude death rate (per

1,000 population) -==-=-~- 12.7 9.4
Infant mortality rate

(per 1,000 live

births)------~-==ccc-=- 111.5 26.4
Neonatal--=-=mm—=ceu=- 34.9 19.0
Postneonatal--~~--—-~=~ 77.0 N

Tuberculosis (per
100,000 population)---- 56.1 6.5

Other infective and

parasitic diseases

(per 100,000 popula-

tion) -—-=--=cmmmmmm e 44 .4 6.2



An analysis of the mortality trend by sex
showed a similar patternofchange, and the break-
point was situated around 1953, The death rate
for males was alwayshigher than that for females,
and the difference in rates between males and fe-
males tended to beproportionally greater because
of a slightly greater decline in female mortality.
The respective regression equations were:

1933-1953
Total--==c—eeu- y = 25.83 - 0.64 x
Male==--ecmecme e y = 26,72 - 0.63 x
Female-w-vweocmmaunaca y = 24,96 - 0.64 x
1953-1960
Totalweemeceaua- y = 12,67 - 0.03 x
Male-mmmmeccccmmma—ae y = 13.67 - 0.01 x
Female==wmeccccmamanaa y = 11,78 - 0.08 x

Trend of Mortality by 5-Year Age Groups

An overall picture of the course of mortality
for each S5-year age group is shown in figure 2,
The relative reduction in the rates was generally
greater for the younger age groups, except for
under 1 year of age. On the other hand, it can be
observed that the declining trend of mortality was
broken for all ages under 50 years—the point of
change being between 1953 and 1956, After these
years, mortality increased, leveled off, or de-
creased its rate of decline,

Straight lines of regressionwere drawnfree-
hand to determine whether therehad been a break-
point around 1933, If so, linear regressions were
adjusted in the respective age groups for the peri-
od Immediately before and after the year of
change. For the remaining age groups, regression
lines showed no breakpoint. It is evident that the
year in which the breakpoint was situated was ap-
proximated, For the adjustment, some values
which occasionally disturbed the general trend
were substituted-—for example, the increasedac-
cident mortality of 1939 due to an earthquake.

In 1933, the beginning of the period under
study, the death rates for persons under 50 years
of age continued to be high until 1938-40, The
abrupt increase for the year 1939 resulted from

deaths caused by the earthquake, In manybf these
age groups, a rapid decline which had started
earlier for some of the other age groups then
began,

The course after 1939 presented different
characteristics according to age. For all ages
under 50 years and also for the age groups 55-59
and 85 and over, an evident interruption of the
favorable mortality trend was observed, For some
age groups the change usually occurred during
1953-54, but for others it did not occur until
1955-56.

For the ages under 1 year and 5-9 years, the
breakpoint was followed by an increase in mor-
tality. For the age groups 1-4, 10-14, 20-24, 25-
29, 40-44, 45-49, and 85 years and over, the trend
showed little change for recent years, Finally, at
ages 15-19, 30-34, 35-39, and 55-59 years, the
rates continued descending but with an absolute
mean reduction lower than that for the preceding
period.

In contrast with this course, no significant
changes in the trend of mortality for the older
age groups were observed during 1953-56. The
rates continued to decline slowly for ages 50-54
and for ages between 60 and 79 years. For the
age group 80-84 years, theleveling occurred from
approximately 1940,

A summary of the trend for the groups which
had a change in 1953-56, separated into two peri-
ods according to the presumable breakpoint, is
indicated below.

Period I Period II

Age Regres- Ezi;d Regres-
Years sion sion

slope break- slope
point P
Under 1---- 1936-53 -7.74 1953 1.22
R 1933-53 -1.15 1953 -0.05
5-~9--cmmmmo 1933-56 -0.18 1956 0.07
10-14------ 1940-55 -0.17 1955 -0.01
15-19~~~e=-~ 1944-53 ~0.47 1953 -0.09
20-24------ 1938-56 -0.44 1956 0.01
25-29-~---~ %ggg-z% —0.;5 1953 -0.03

______ - -0.26 _

30-34 {1947_54 —0.56} 1954 0.10
35-39==cu-- 1938-54 -0.41 1954 -0.18
40-4bemmnmm 1933-53 -0.37 1953 -0.07
45-49 -~ 1933-53 -0.46 1953 -0.06
55-59~-~=w- 1933-54 -0.54 1954 -0.23
85t meem 1935-53 ~4,78 1953 -0.48
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These age groups contributed 82 percent of
the deaths in 1937, 70 percent in 1953, and 73
percent in 1960. This explains why these age
groups, which presented a remarkable leveling
off in mortality in recent years, have determined
the change in the crude rate. Moreover, due to
the high infant mortality that prevailed in the
country (119.6 per 1,000 live births in 1960), the
course of the rates during the first year of life
had a strong influence on the total rate; deaths at

this age (under 1 year) were 34,003 in 1960—36
percent of the total 93,625 deaths.

Trend of Mortality for Each
Age Group by Sex

Mortality for both males and females gen-
erally followed a similar course for the majority
of age groups, with the usual pattern of higher
rates for males., There was an exception for the
age groups 10-14, 15-19, 20-24, and 25-29years,
where death rates for females were similar or
higher than those for males at the beginning
of the study period. However, the downward

trend was more marked for females and did
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Figure 3. Death rates by cause: Chile, 1937-59



not level off until 1955-56, while the death
rates for males leveled off earlier. Thus, mor-
tality for females exceeded that for males at
ages 10-19 until the years 1948-49 and at ages
20-~29 until 1942-43. An explanation of these dif-
ferences can be found in the analysis of causes of
death for these ages.

For ages 20-49 years the breakpoint usually
occurred in different years for males and females;
death rates for males generally leveled off 1 or
2 years earlier than those for females,

The differences in the levels of mortality
between males and females were proportionally
smaller at ages from 1 year to around middle
age. Nevertheless, differences for all age groups
tended to increase during the period 1933-6Q.
In general, there was a marked excess of mor-
tality for males after age 40 except for the
group 80-84; female mortality was higher at
85 years and over.

MORTALITY TRENDS
FOR SELECTED CAUSES

Deficiences in certification of causes of death
in Chile as well as irregularities in the applica-
tion of the International Classification imposed
some restrictions on the analysis of death by
cause. For example, in spite of its numerical im-
portance, the group of cardiovascular diseases
was not included because of inconsistencies in
statistics, Other causes of numerical importance
were included in the group of other causes of

death because the quality of cause certification.

precluded separate analysis.

Death rates per 100,000 population for differ-
ent groups of causes are shown intable 2, Groups
of causes shown infigure 3 were selected for their
numerical importance and the quality of basic
data, These groups comprise 68 percent of the
deaths in 1937 and 69 percent of those in 1959.

The breakpoint shown by the crude death rate
occurred in 1933, For the causes which had
changes before and after this year (discussed as
Period I and Period II, respectively), linear re-
gressions were adjusted excluding some points
with obvious accidental departures from the gen-
eral trend, In the case of tuberculosis and gas-
tritis, duodenitis, enteritis, and colitis the trend
showed a break in 1948 and 1949, respectively.
The group of certain diseases of early infancy pre-
sented irregularities, and because linear adjust-
ment was not satisfactory, a parabola was used.
For groups that had no obvious changes during the
period 1937-59, only one regression line is shown.

Rates read from the regression lines for
1937, 1953, and 1959 have been discussed includ-
ing those which changed the relative importance
of various causes in relation to the total rate,
Various deficiencies of the basic data added an
error factor which could not be estimated to the
regression coefficients and rates so determined.
The effects of applying different revisions of the
International Classificationhave not been analyzed
since the error factors that have been discussed
exceed by far the disparities resulting from use
of the different revisions,

Rates by cause for all ages havenotbeen ad-
justed by age and sex because an analysis was
made by age groups. The percentage distributions
of the enumerated population by age and sex ac-
cording to the censuses of 1940 and 1952 were as
follows:

1940 1952
Age
Male Female Male Female
Total---—==-emmmccmrcm e e e nemn——- 100.0 100.0 100.0 100.0
Under 15=-emmcmcmmmcccccccc e nc e ccaann - 37.8 36.5 38.3 36.4
1549 cccmnccnrcrrrc e mcccrr e e e e e 50.6 51.1 49.0 50.1
50=64==memcmanm e m e e e e e 8.4 8.6 9.0 9.2
(3 T it b 3.2 3.8 3.7 4.3




SELECTED CAUSES
WITH BREAKPOINTS IN TREND

Tuberculosis

For the period 1937-48 the decline was small
(45 points), with an average annual reduction of
3.6. In 1948 a first change in slope was observed
and the leveling off was accelerated to an annual
decline of 27.6 per 100,000 population with a de-
crease of 217 in1948t075in 1953, Thus, the rela-
tive importance of tuberculosis decreased from
11 percent to 6 percent of all deaths in 1953.
Another change in the trend took place in this
year—the decline became slight and similar to
that for 1937-48.

Other Infective and Parasitic Diseases

In Period I an important reduction occurred
in this group of causes (b = -5.8), and the rates
dropped from 129 to 38. There was an evident
break in 1953 with a slight increase afterwards;
the group produced 3 to 4 percent of all deaths
in Period II.

Gastritis, Duodenitis, Enteritis, and Colitis

As for tuberculosis, there was a decline of
relative importance (b = -5.9) for this groupdur-
ing the first period (1937-49), lowering the rate
from 200 to 138. This favorabletrend accelerated
in 1949-53, when the average annual decline
reached 25.8 and there was a gain of 103 points.
A change in 1933 resulted in leveling off—these
causes contributed only 3 percent of the total
mortality as compared with 9 percentof all deaths
in 1937,

Influenza, Pneumonia, and Bronchitis

Although this group of causes presented great
irregularities in the magnitude of rates, itisevi-
dent that there was a steady decline in Period I
(b = -20.7) with a considerabledropinrates from
567 to 249, Around 1952-53, a substantial change
was produced in the trend which then showed an
increase (b = +4.9). This breakpoint is important
because this group of causes contributed more
than one-fifth of all deaths even after the reduc-
tion described,

SELECTED CAUSES
WITH NO BREAKPOINTS

Accidents, Poisonings, and Violence

Disregarding 1937-39, mortality from this
group of causes showed little change and in-
creased only from about 72 (based on the 1940-
59 regression line) to 79 per 100,000 population
in the 23 years of observation. Due to the decline
of deaths from other causes, its proportion of
total deaths rose from 3 to 6 percent.

Certain Diseases of Early Infancy

Important deficiencies existed for this group
of causes. In the first period, there was a slight
drop in the rates-—~from approximately 232 per
100,000 population in 1937 to 185 in 1953, Be-
ginning with 1953, a new level of mortality was
registered with great irregularities and a slight
tendency to increase; these anomalies of the
curve were probably due to different criteria for
classification. Thisgroupof causes showed no
continuing decline and probably contributed about
16 percent of all deaths,

Malignant Neoplasms

Mortality from these causes showed anunin-
terrupted and slight increase (b = +1.5) from
1937-59, which carried the rates from 65 to 98
per 100,000 population, In 1959 malignant neo~
plasms were responsible for 8 percentof the total
deaths,

Vascular Lesions Affecting
Central Nervous System

Selected as an indicator of the course of mor-
tality for all cardiovascular diseases, the curve
caused by this group of causes indicated a slight
increase from 1937 through 1959 with rates of 42
and 59, respectively,

Other Causes of Death

Deaths in this group reached almost one-third
of the total. These data do not permit adequate
analysis because of deficiencies in certification
or rates of low magnitude, but it should be noticed
that this heterogeneous group also had atendency
to decline until 1953 with later leveling off.



EFFECT OF SELECTED CAUSES
ON THE CRUDE DEATH RATE

The data collected, with all its limitations,
showed that the important decline in the crude
mortality rate for the period 1937-53 was funda-
mentally related to the decrease in mortality
from a certain group of diseases of infective
etiology. The total decreasewas 1,061 per 100,000
population, to which these causes contributed as
follows:

Decline Percent
in rate of
per 100,000  decline
population E
Influenza, pneu-
monia, and
bronchitis===---- 318 30.0,
Tuberculosis=-==-=-- 187 17.6
Gastritis, duo-
denitis, enter-
itis, and
colitis===mm=am- 165 15.6
Other infective
and parasitic
diseases~======~ 91 8.6

These causes showed a total reduction of 761
points for this period, which represents 72 per-
cent of the decline in the crude rate between 1937
and 1953. Furthermore, this was an important
group of causes, comprising 50 percent of all
deaths registered in 1937, Mortality from tuber-
culosis and gastritis, duodenitis, enteritis, and
colitis had an intermediate breakpoint in Periodl
during 1948-49, after which the decline in these
rates was greatly accelerated, In fact betweenthe
years 1948-49 and 1953, the death rates for these
causes dropped 245 points with b = -27,6 for
tuberculosis and b = -25.8 for gastritis, duo-
denitis, enteritis, and colitis,

The most important fact after 1953 was the
changing trend for this group of causes. Tuber-
culosis was the only cause that had a continuous
but slow rate of decline (b = -3.7) which com-
prised only a small part of the total mortality
(4 percent), The groups of infective diseases—in-
fluenza, pneumonia, and bronchitis and gastritis,
duodenitis, enteritis, and colitis—increased

slightly, and in 1959 they were responsible for 30
percent of all deaths,

On the other hand, the causes of death which
had a stationary or slightly increasing course
made up a larger portion of the crude death rate
due to a great extent to the important decline in
mortality from the group of causes just men-
tioned, Deaths attributed to accidents, neoplasms,
diseases of early infancy, and vascular lesions
affecting the central nervous system constituted
35 percent of the deaths in 1959; the latter cause
was included as an indicator of the upward trend
of the total deaths from cardicvascular diseases,
The causes of death with stationary or increasing
course during 1937-59 indicated a second factor
that contributed to the leveling off of total mor-
tality since 1953,

MORTALITY TRENDS FOR SELECTED
CAUSES BY AGE GROUPS

In analyzing the course of mortality by cause
for different age groups, consideration was given
to those in which a recent break in the decline of
the rates had been observed, The analysis wasre-
stricted to ages for which information about causes
of death was available for at least 60 percent of
deaths.

Under 1 Year of Age

Unfortunately, it was impossible to make an
analysis of the trend of causes of death at this
age, which contributed approximately one~-third of
all deaths in Chile, because of deficiencies in the
specification of these causes in the basic dataand
problems of classification.

In comsidering the numerical importance of
the group in determining the course of the crude
mortality rate, figure 4 was reproduced from a
study 2 which showed the course of neonatal and
postneonatal mortality for 1930 and 1960. The
rates were calculated per 1,000 live births with
a correction for underregistration of births.

As is well known, most of the deaths during
the first 28 days of life are related to pregnancy
and birth. For the rest of the first year of life,

2Bchm, H., op. cit.
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Figure 4. Infant mortality rates: Chile, 1930.60

extensive clinical and epidemiological evidence
indicated that moxrtality occurred principally from
malnutrition and enteric and respiratory infec-~
tiomns.

A study 3 of deaths at 1-11 months with med-
ical certification for 1957-59 gave the following
distribution of the principal causes of death:

Percent

Influenza, pneumonia, and
bronchitig-=wmeeeeeccmcananx 33.0
Gastritis, duodenitis, en-

teritis, and colitig-=wm=-=- 29.7
Nutritional maladjustment---- 16.2
Other infective and para-

sitic diseases~=wwecmomcmcnn 6.4

As shown in figure 4,therewas adifference
between the fluctuating rates of decline in the

31bid.

mortality trend for the two age groups. For neo-
natal mortality, the decline initiated in 1934 was
extended until 1956 with an average annual reduc-
tion of 3.0 per 1,000 live births, carrying the
rates from approximately 100 to 35. From 1956
the rates leveled off. On the other hand, the de-
cline in mortality at 1-11 months was less marked
(b = -2.9) and was interrupted in 1953; the rates
declined from approximately 120 to 70 during
1936-53. After 1953 late infant mortality increased
(b = +2.1), so that the rate for 1960 (84,5 per
1,000) was similar to the one existing in Chile in
1950,

The break in the course of infant mortality in
Chile must be attributed to the persistence of high
mortality from malnutrition and enteric and re-
spiratory infections,

For all of the following age groups, the re~
gressions had 1940 as the point of origin due to
the fact that during 1937-39 there were disturbing
factors in the trend of some causes, In contrast
with the analysis of causes for all ages, consid-
eration is given here to the breakpoints for each
group of causes in such a way that they do not
coincide with the year of change of the total age-
group rate, The summary tables refer to the years
1940 and 1959 and to the year inwhich the break-
point was registered for the total age group. In-
termediate points were added for tuberculosis and
gastritis, duodenitis, enteritis, and colitis when
an additional breakpoint was obvious. When the
the same group of causes had a disparity in the
point of union of both lines of regression, a mean
of both predicted values was used for the sum-
mary table.

1-4 Years of Age

The selected causes that have been analyzed
accounted for 67 to 74 percentofalldeaths in this
age group (table 3 and fig. 5), The total death rate
declined by 1,690 points between 1940 and 1953,
including the following:

Decline Percent of
in rate total rate
Influenza, pneumonia, and
bronchitig--==s=reccaronmaas 559.0 33.1
Gastritis, duodenitis, en-
teritis, and colitig--=~-=-- 444 ,2 26.2
Other infective and para-
sitic disease§-==w-m=mwounn- 157.9 9.3
Tuberculosig----~---—-=--c-—- 150.9 8.9



This means that 78 percent of the total decline in
the death rates from 1940 to 1953 for ages 1-4
years was attributed to these four groups of
causes, The leveling off from 1953 appearedtobe
associated especially with the change in the trend
for influenza, pneumonia, and bronchitis with a
decline in the downward trend from 1940-53
(b = -44.4) to 1953-59 (-3.7); this group con~-
tributed 41 percent of the deaths in this age
group, Death rates for gastritis, duodenitis, en~
teritis, and colitis leveled off, and deaths from
infective and parasitic diseases increased
(b = +6.5). In 1959 these three groups of causes
were responsible for 65 percent of all deaths at
ages 1-4 years.

Tuberculosis showed a great decline between
1948 and 1953 (b = -23.5). After 1953 the slight
reduction was of no significance since it caused
only 1.8 percent of total deaths in 1959.

5-14 Years of Age

The rate for all causes had a changein trend
for this age group in 1955; the average annualre~
duction for the periods 1940-55 and 1955-59 was
14,4 and 0.2, respectively, as shown in table 4.

Table 4 and figure S are based on the mor-
tality trend of five groups of selected causes of
death that accounted for approximately 64-72 per-
cent of all deaths for this age group. The total
death rate showed a decline of 221 points between
1940 and 1955 to which the causes listed below
contributed:

Decline

: Percent
in rate ==

Tuberculosig-==m===n- 78.9 35.7

Influenza, pneu-
monia, and bron-
chitigmmm—m=cmmme——- 58.2 26.3

Other infective
and parasitic dis-
€35e5=mmmmmmmm e — - 29,2 13.2

Gastritis, duode-
nitis, enteritis,
and colitis==-==m--- 5.9 2.7

The decline of the first three groups was of
decisive importance—contributing 62 percent of
the deaths registered in 1940 for this age group.
Mortality from gastritis, duodenitis, enteritis,

and colitis though in decline did not contribute to
any large extent to the total deathrate (2 percent).

The leveling off of moxrtality in 1955 at ages
5-14 years was determined in its greater part by
the trend of mortality from influenza, pneumonia,
and bronchitis and other infective and parasitic
diseases, which no longer declined but had a ris-
ing trend. Both groups registered 44 percent of
all deaths in 1959. Only tuberculosis continued to
decline though at a lower rate, and its weight in
the trend of mortality for this age group was rel-
atively small, On the other hand, deaths fromac-
cidents totaled 21 percent of all deaths in 1959,
and the level of mortality from this causehas re-
mained unchanged. For this reason therefore
deaths from accidents are an important factor of
change in the total death rate.

15-24 Years of Age

For this age group, the rates for mortality
had a breakpoint situated approximately in 1954,
The decline registered up to that year was more
rapid between 1948 and 1954 than in preceding
years. It has been possible to analyze the causes
that accounted for 61-75 percent of the deaths as
can be seen in table 5 and figure 5.

The decline in the total death rate between
1940 and 1954 was 517 points, with an average
annual decline of 21 points for 1940-48 and 58
points for 1948-54. This decline wasclearlyare-
sult of the decrease in mortality from tubercu-
losis, which contributed 44 percent of the deaths
in this age group in 1940, The differences between
the rates for 1940 and 1954 for the selected
causes are listed below.

Decline

in rate Percent
Tuberculosig=======-- 285.7 55.2
Influenza, pneu-
monia, and bron-
chitis~-=-mecccecana 71.6 13.8
Other infective and
parasitic diseases-- 37.9 7.3

It is evident, moreover, that the course of
mortality from tuberculosis produced the change
described for the total rate for 1948. Beginning
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with 1954, however, the total rate leveled off fol-
lowing the course of mortality from influenza,
pneumonia, and bronchitis, which contributed 14
percent of all deaths. Mortality from accidents
became increasingly important as a consequence
of the decline of tuberculosis, and in 1959 was
responsible for 32 percent of all deaths at ages
15-24 years. Although the decline of mortality
from tuberculosis was greatly moderated (for
1948-53, b = -41.6 and from 1953, b = -5.6), this
cause was not an important factor in determining
the total mortality as it contributed only 12 per-
cent of the total deaths in 1959,

25-34 Years of Age

In this age group analysis was restricted
since the causes which had been brought under
study amounted to only 63 percent of the total
deaths for that group in 1940 and only 55 percent
in 1959 (table 6 and fig, 5). However, the general
results were consistent with findings for the 15-
24 age group. For the total rate, the breakpoint
was in 1953, The rate of decline for the first peri-
od accelerated during 1948 so that for the period
between 1940 and 1948, the mean annual decline
was 29.5; it increased to 64.3 in 1948-53. In
the following years, there was an evidentleveling
off with b = -5.3. Tuberculosis was responsible
for 36 percent of all deaths at these ages at the
beginning of the period under study. It was the
rapid decline of this rate after 1948 that caused
the breakpoint described for that year in the rate
for all causes, Within a decline of 551 points in
the general death rate for the years 1940-53, the
weight of the following cause groups was:

Decline

p Percent
in rate e
Tuberculosis--------- 262.1 47 .6
Influenza, pneu-
monia, and bron-
chitis--~----c-c---- 76.2 13.8
Other infective and
parasitic diseases-- 37.0 6.7

These three groups of causes contributed half
of the deaths for the age group 25-34 years in 1940
and were responsible for 68 percent of the differ -
ence in the rate between 1940 and 1953.

14

The leveling off of mortality for this ag:?
group was related to a similar leveling off of tu.
berculosis after 1953. In 1959 tuberculosis stil’
caused one out of every six deaths at these ages,
and therefore its change of trend was of particu-
lar importance—for 1948-53,b = -39.6; for 1953~
59, b= -3.4.

Mortality from accidents was stationary dur-
ing the whole period, but became progressively
important through the decline of deaths of infec~
tious etiology. In 1959 the accident group was re-
sponsible for 26 percent of the deaths in this age
group.

35-44 Years of Age

As shown in table 7 and figure 5 the causes
studied contributed only 54-60 percent of the total
deaths for this age group. This percentage would
have been higher if vascular lesions affecting the
central nervous system had been considered in
showing the trend of all deaths from cardiovascu~
lar diseases.

The total rate for this age group had an in-
terruption in its declining trend about 1954, Out
of a total decline of 520 points in the general
death rate between 1940 and 1954, the different
causes contributed as follows:

Decline

in rate Percent
Tuberculosis---=====~ 217.7 41.9
Influenza, pneu-
monia, and bron-
chitisescomannaa—— 98.1 18.9
Other infective and
parasitic diseases-- 43.3 8.3

All together these causes were responsible
for 69.1 percent of the total decline, Just as in
the age group 25-34 years, thechangeinthe trend
for all causes was connected with the break in the
decline of these causes, especially of the first
two, which in 1954 caused 23 percent of the total
deaths for the age group 35-44 years,

On the other hand, the causes which showed
a stationary or slightly increasing trend during
the whole period 1940-59 (accidents, malignant
neoplasms, and vascular lesions affecting central



nervous system) comprised at least 30 percentof
the deaths since 1954 and afforded another con-
tribution to the leveling off.

45 Years and Over

The course of mortality by cause was not
analyzed for these age groups. The only identified
group of causes which presented any change dur-
ing the period under study was influenza, pneu-
monia, and bronchitis, Death rates for tubercu-
losis tended to level off, but its importance as a
cause of death in these more advanced ages was
greatly reduced. Consequently, the pattern had
a stationary trend or a slight decline which was
not interrupted during the period 1953-55 as was
that for the younger age groups (fig. 5).

MORTALITY TRENDS
BY SEX AND AGE GROUPS

For agegroups 10-14, 15-19, and 20-24 years,
mortality for females—which exceeded that for
males from 1933 until about 1949—Ilater showed a
larger decline and eventually reached a lower
level than that for males as in the other age
groups.

Mortality of males and females due to all
causes and tuberculosis and maternal mortality
for females are shown in figure 6 for ages 15-24
years. It is clearly seen that the more favorable
trend for females was due to the fact that tuber-
culosis was an important cause of death in 1937
(42 percent of total deaths), with a higher rate
for females than for males but with a more
marked decline, In fact, the point at which the de-~
clining mortality rate for females crosses the
rate for males corresponds with that of 1948,
when the notable decrease in mortality from tu-
berculosis began,

The course of maternal mortality was a con-
tributory element; the rates for this cause
dropped from 94.4 to 25.4 per 100,000 population
between the years 1937 and 1955 with subsequent
leveling off,

Trends of the rates for selected causes by
Sex at ages 25-34, 35-44, and 45-54 are also
shown in figure 6. The main difference between
mortality for males and that for females was that
the leveling off of the rates was shown earlier

for males than for females with a difference of L
to 2 years in the corresponding breakpoints. A
study of these figures showed that this difference
was a result of the following factors: (1) Tuber-
culosis mortality, which remained an important
cause of death for this age group, hada prolonged
downward trend for females 1 or 2 years longer
than did the corresponding trend of male mor-
tality; (2) accidents, which were more important
as a cause of death for males than for females,
had for males, as a rule, a rise in trend; (3) for
ages 35-44 and 45-54, mortality due to malignant
neoplasms had a greater tendency to increasefor
males than for females, especially for the last 5
years,

It is evident that the decline of maternal mor-
tality contributed to the rapid decline of female
mortality during 1937-53. This factor did not
affect the breakpoint of the total female rate, how-
ever, since maternal mortality had already leveled
off around 1955 and was of little importance to
the total mortality for that sex.

MEDICAL, SOCIAL, AND
ECONOMIC FACTORS RELATED
TO MORTALITY TRENDS

Since mortality is an index of the health
problems of a community and these are inter-
related with multiple economic and social fac-
tors of the development of the population, it is
necessary to give an idea of the conditions that
existed and are now prevailing in Chile, Ample
evidence exists that levels of living in Chile are
low in extensive groups of its population and that
the country is still in an underdeveloped stage.
The Chilean economic development, according to
the Corporacion de Fomento de la Produccion, is
characterized by slow growth and instability.
From the period 1925-29 to 1956-60 the per capita
value of goods and services produced has in-
creased 1.3 percent per year, while the population
has increased 1.8 percent and more recently up
to 2.5 percent, In foreign commerce the country
is still dependent on mineral exports, Capital in-
vestment is low, and the gross investment repre-
sents only 10 percent of the value of goods and
services produced,

The average income per capita, approxi-
mately 500 dollars per year, has a very uneven

15
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Figure 6. Death rates for selected causes by age and sex: Chile, 1937-38




distribution—3 percent of the population receive
25 percent of the mnational income, while 55 per-
cent of the population get only 16 percent. The
Servicio Nacional de Salud estimates that 80 per-
cent of a workman's salary is necessary for his
food consumption. This means that a large part
of the working class is unable to solve its sub-
sistence problem,

Agriculture is technically backward and the
land is very unequally distributed—22 percent of
the landowners possess 72 percent of the culti-
vated ground. Hence agricultural productionis in-
adequate, and in recent years the import of agri-
cultural products which could be produced athome
has reached the amount of S50 million dollars
yearly,

The remarkable growth of the population is
characterized by urbanization, with great in-
creases in the larger cities. Population of the
southern zone of Santiago, for example, has in-
creased 110 percent between 1952 and 1960. To
this a serious lack of housing is added; since
1952 it has increased by 10 percent while the total
population has increased by 23.5 percent. Forty
percent of the population have no proper water
supply, and this percentage increases to 80 per-
cent in the rural areas. Sewerage is lacking for
45 percent of urban houses; and 50 percent of the
rural population have no excretadisposal system.

The illiteracy rate is about 20 percent, It is
estimated that 250,000 school-age children donot
attend school, Out of those begiming grammar
schools, only 36 percent reach the sixth grade.
Skilled labor is scarce in spite of the advance-
ment made in technical training, In spite of all
this, the national manufacturing industry, favored
by the protectionism following the 1930 crisis,
has experienced a great upsurge, and its produc-
tion has been four times as much during the last
20 years, thus affording 26 percent of total pro-
duction., Important achievements have been made
in steel, electric power, and oil.

The principal agencies in charge of medical
and preventive care for the population joined to-
gether to form the Servicio Nacional de Salud in
1952, This service is responsible for: (1) protec-
tion and promotion of health for the total popula-
tion; (2) free medical care for the 70 percent of
the population that constitute the laboring classes
and their families and medically.indigent groups;

and (3) diverse economic compensations for sick-
ness, inability to work, and so forth,

As to the work performed by the Serwvicio
Nacional de Salud, available information shows
that: (1) the number of registered services given
has shown a continuing increase (table 8 and fig,
7); (2) the proposed aims have not been fully ac-
complished due to a shortage of human, material,
and budget resources; as a result there was no
professional care for 44 percent of the births
which occurred among the working class during
1957; (3) owing to the same reasons the quality
and availability of medical care are not satis-
factory; and (4) levels and quality of medical care
in the various provinces vary, with an excessive
concentration of resources in the larger cities,
Very adverse conditions prevail among 27.6 per-
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cent of the population living in a group of prov-
inces that are chiefly rural, with low levels of
living, fewer medical resources, and serious
health problems where infant mortality varies
between 107 and 151 per 1,000 live births,

These facts can be used in the interpretation
of data shown in the descriptive partofthis study.
The remarkable decline of mortality in this
country between 1933 and 1953 must be relatedto
success in the partial control of excessive mor-
tality of infective etiology. This success was due
chiefly to the use of effective therapeutic means
such as sulfa drugs and antibiotics and to health
activities (particularly for children)organizedas
health programs even before the creation of the
Seyvicio Nacional de Salud in 1952, These pro-
grams included not only medical care but also
preventive and health promotion measures,
Though the programs did not cover the whole
population, they reached large population groups,
chiefly in the urban areas.

A good example of this is shown by the slight
decline in the rate for tuberculosis mortality dur-
ing 1937-48. During those years a great number
of tuberculosis hospitals had already been built,
and there was an organized fight against the dis-
ease which included case finding and treatment
for many patients, Mortality from this cause
shows a stronger decline since the use of strep-
tomycin began in 1948, and it was thus possible to
greatly reduce the fatality and shorten the treat-
ment period,

The leveling off of mortality from the group
of causes registered in the years 1953-55, which
determined the leveling of the total death rate
curve, seems to be related to several factors.
Health programs have failed to achieve an effi-
cient level and have failed to cover the total pop-
ulation. Areas where medical care has been very
limited and mortality very high have become a
handicap for the continuation of the decline of the
total death rate of the country. For example, the
group of predominantly rural provinces men-
tioned have infant mortality rates surpassing by
75 percent the mortality of the province of San-
tiago which has many more resources. In some
of these areas with no medical care, the infant
mortality rate reaches 150 to 200 per 1,000 live
births.

However, the interruption in the decline ofthe
general mortality is also found inplaces like San-
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tiago. This fact suggests a second element inthis
problem of general mortality in that direct medi-
cal activity is more and more restricted in its
effect on all diseases which are more directly
related to the socioeconomic conditions of the
population and to the environment, Such is the
case of respiratory and digestive infections;
other infective and parasitic diseases, including
tuberculosis; and malnutrition—all closely con-
nected in their origin with the level of living of
the people.

Figure 6 shows the course of some economic,
educational, and medical care indices for the pe-
riod 1933-60. The economic index is the national
income per capita. The educational level ismeas-
ured by the percentage of the school-age popula-
tion registered in the schools. Medical indices
are the percentage of deaths with medical cer-~
tification of the cause of death and the number of
hospital discharges per 1,000 population., There
are several causes of error in these series as
shown by some of their irregularities. But when
compared with other statistical information and
when taken as gross indices, they represent ade-
quately the course of some components of the
level of living and of the medical care provided
in Chile,

The indices show a sustained advancement for
the whole period during which death rates have
been declining. While they show that health serv-
ices provided have continued increasing even
after 1954, the per capita income since 1953 tends
to level and even to decrease, This is the period
when no further progress is registered in the
health control of the country.

Recently Ristori ef al.4 have published an
epidemiological report on measles in Chile show-
ing an increasing mortality rate that is currently
five times as great as that in 1953, Their report
points out the increasing frequency of fatal pul-
monary and laryngeal complications which occur
chiefly during the first year of life. They think
that this trend is most likely related tomalnutri-
tion, which is so frequent at that age, and expo-
sure to cold weather with early infection made
possible by unfavorable living conditions, especi~

4Ristori, C., Boccardo, H., Borgofio, J.M., and Armijo, Rs
“Medical importance of measles in Chile.” American Journal of
Diseases of Children 103:236-241, March 1962.



ally overcrowding. This situation is madeworse
by the rapid growth of the big city populations,
So measles—a benign disease in advanced
areas—has come to be associated with 50 per-
cent of the 1960 mortality from acute infective
diseases in children, and its death rate was as
high as 438.8 per 100,000 population under 1year
of age.

In spite of the great efforts in food control,
sanitation, and immunization, the incidence rate
of typhoid fever registered in Santiago Province
was 70.6 per 100,000 in 1959. By correcting the

underreporting of cases, the estimated rate might
be twice as high.

Especially illustrative are the results of re-
search on infant mortality according to social
classes.’ The professional care provided atbirth
either by a physician or a registered midwife
was used as an index to the health care received
during the first year of life. Social class was
established by the occupational status of the father.
Both items were obtained from the birth and the
death certificates; the results are summarized
in the following table:

Working class with:
Middle class

Type of mortality

No . with medical
medical Mgg;gal care
care

Neonatal==-==wermcemecm e m e e -
Postneonatale=-e-sccemummnnncccccnaanax

Rates per 1,000 live births

157 102 57
49 28 21
108 74 36

These figures show clearly that even though
the medical care provided is correlated with a
reduction of infant mortality, the low level ofliv-
ing of the working class determines a high mor-
tality compared with that of the higher socio-
economic strata, This is particularly evident for
mortality at ages 1 to 11 months, which depends
more directly on the socioeconomic condition of
the family group in which the child was born. For
the country as a whole, the infant mortality rate
was 119,6 per 1,000 population in 1960 in spite of
the Servicio Nacional de Salud devoting 27 per-
cent of its budget, 23 percent of itshospital beds,
and 48 percent of its outpatient department serv-
ices to maternal and child health programs,

Progress achieved in the pastin the control of
mortality of infective etiology has given way to a
leveling off at highendemic levels, This is because
as a result of the conditions of underdevelopment
in Chile: (1) the health programs have been unable
to provide efficient and complete care for the whole
population and (2) the low level of living among
large groups of the population leads tounfavorable
health conditions which still prevail.

In addition to existing conditions, the earth-
quake of May 1960 destroyed the South Central
Zone. In this area levels of living were already
low and the earthquake produced extensive ma-
terial damages, making the health problems still
worse, There was also the influenza epidemic of
1957 which affected the mortality rate for certain
age groups (fig. 5).

It is quite possible thatthe general conditions
described above may be similar to those of other
countries but in different degrees of underdevel-
opment, and the relatively better death-registra-
tion information available in Chile has made it
possible to describe it statistically,

In this respect, all the evidence gathered
provides an exciting challenge to remove the fun-
damental causes of an excessive and avoidable
mortality, It also shows the need for planning
health activities as a part of the social and eco-
nomic development of the country.

5Behm, H., op. cit.
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Table 1. Death rates by sex: Chile, 1933-60

[Rates per 1,000 population]

Year Both sexes Male Female
R R L 26.0 27.3 24.6
193 e m e e e e e m e 25.7 26.6 24,8
1935 m e e e e e e e e e e e 23.9 24,6 23.3
1936 = mm et e e e e e 24.0 24.8 23,2
1037 e e e e e e e e 22.7 23.6 21.8
1038 e e e e e e 23.1 24.1 22,2
1930 e e e e e 22,9 23.7 22,1
PR R i e DL 21.3 22.0 20.6
R R ik e 19.4 20.2 18.7
1942 -~ mmmm e mmmmmmmmm e mm e e e 19.9 20.8 19.0
1943---mmcmmcmcnee el i L L bt St Lt 19.3 20.1 18.6
L94b = mmm e e e e 18.9 20.1 17.9
1945 m e e e e e e e 19.3 20.6 18.0
IR e e e e L 16.6 17.7 15.5
1047 m e e e e e e e 16.1 17.0 15.2
R R D ataa b LI DS DL BT LS EEL L EE L 16.7 17.7 15.7
R D e LI LT L LR S 17.3 18.6 16.2
1950 === === == e e e e 15.0 16.2 13.8
1951 mmm e e e e e m e e m e e 15.0 16.2 13.9
1952 mmmmm e e e e e e c e e m e me e a - 13.0 13.9 12,1
1953 == mmm e e e e 12.4 13.2 11.7
R T e na e LD LI L L LELL PSS LR EE L LI L LR LS 12.8 13.9 11,8
195 5= === mmm e e e e 13.0 14.2 11.8
1956-=mommmm e e e e e e e e 12,1 13.3 11.0
1957 = e e e e e e e e e e e 12,9 13.9 11.9
1958 == = o o e e e e 12.2 13.3 11.1
1959 e e e e m e e e 12.7 13.8 11.5
1960 -~ mmm e e e e e e e e 12.3 13.4 11,1

22




Table 2. Trend of mortality from selected causes: Chile, 1937-59
[[tnten per 100,000 population as read from regression lines, Rato for 1853 corresponds to line fitted to years 1953-59. Relative importance of each cause group shown as percentage

of total rato] i

Other . . Vascular

infective Gastritis, Influenza, | Accidents, Certain lesions
Year All causes! | Tuberculosis and 2:.2:22;;2?’ Pne::‘g“ia’ pois:ﬁﬁngs, Neoplasms 3%52:2; aggﬁ‘ég‘;g

p§§§2§§§§ and colitis |bronchitis | violence infancy | nervous

system
Rate
JR-Jc) R —— 2,328 262 | 129 200 567 272 65 232 42
1953 mmamnannnna 1,267 75 38 35 249 ces “ee 185 cen
1959 mmannmmna— 1,247 52 48 44 278 79 98 204 59
Perceﬁt
1937 mermmenmnmn= 100 11 6 9 24 3 3 10 2
1953cnnnunnnnnw 100 6 3 3 20 e ses 15 Ve
1959 nmmnmanman 100 4 4 4 22 6 8 16 5
Regression slope

1933-53=mwanmnn -63.8 ves ves ves vee eve vee ces
1937 ~48mmmmmamn “es -3.6 ees ves “ee ces ves e ves
193749 ===nn .- eee e ves -5.9 vee vee ces aes ces
1937-53 nuuanu= eee e -5.8 sen -20.7 e ves cee ses
1937 =59 mmmmmmnn aos ces ves eee +1.5 N +0,8
1940=59mumnnana oo ves “ee oo e +0.3 e cee “ee
1948-53=mnummena e ~27.6 een s cer cee see ver oo
1949=53=nemaunn ‘e e vee -25.8 vee cos ces s ves
1953259« mmmmmnn -3.4 -3.7 +1.6 +1.5 +4,9 ces ces oo aee

NOTE: Treakpoints for the following causes are: Tuberculosis, 217 (1948); and gastritis, duodenitis, enteritis, and colitis, 138 (1949).
IPvrn»ntngo acounmulation of causos with adeq di ic inf tion on causes of death: 1959, 69; 1953, . . .; and 1937, 68.

4

*Fatimated hy 1940-59 regression line,
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Table 3.

[Rates per 10C,000 population as read from regression lines:l

Trend of mortality from selected causes for ages 1-4 years: Chile, 1940-59

ing:zizve Gastritis, Influenga,
Year All causes! Tuberculosis and duodeglgls, pneumonia,
pgig:igig ZggeZ;Eiiis broizgitis
Rate
1940-=---memmrcr e 2,607.9 183.1 259.5 546 .2 934.,0
1953mmmmmmmm e e e mm e 917.6 32.2 101.6 102,0 375.0
1959 mmmamnne e ——— 903.9 16.1 140.7 74.1 370.6
Percent
1940=mmmmemmmn e c e 100.0 7.0 10.0 20.9 35.4
1953---—cmmm e e 100.0 3.5 11.1 11.1 40.9
1959-=mcccmrcrrncnrcnan—a 100.0 1.8 15.6 8.2 41.0
Regression slope
1940-48=wmmmmcmm e e e e ‘oo =5.5 “os e ces
1940-50=m=mmrmmmec e ces -16.1 oo “an
1940-53--=-=--=r-mmeccneaa -131.9 N aen -32.4 =44 .4
1948-53-mmmemmamcc e o -23.5 cee o .o
1950-59=m-mmmccmnnanmcana— e .. +6.5 ces s
1953-59=mmmmummr e c e -6.5 -2.7 -0.7 -3.7

NOTE: Breakpoints for the following causes are: Total (1953); tuberculosis (1948 and 1953); other infective and parasitic diseases (1950
gastritis, duodenitis, enteritis, and colitis (1953); and influenza, pneumonis, and bronchitis (1953).

1Percentage accumulation of causes with adequate diagnostic information on causes of death: 1959, 66.6; 1953, 66.6; 1940, 73.7.
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Table 4, Trend of mortality from selected causes for ages 5-14 years: Chile, 1940-59

[Rates per 100,000 population as read from regression lines]

ingzgiive Gastri§i§, Influenga, Acgidepts,
Year All causesl| Tuberculosis and duodenitis, | pneumonia, |poisonings,
arasitic enteritis, and. i and
pdiseases and colitis bronchitis violence
Rate
1940==m=mmn- 364.3 93.5 42,5 8.5 91.3 27.7
1955===mmmanm 143.4 14.6 13.3 2.6 33.1 28.2
1959 mmmmmnnm- 137.7 5.8 20,1 1.0 41.1 28.4
Percent
1940=mmmmm—-— 100.0 25.7 11.7 2.3 25.0 7.6
1955~ ==mmam- 100.0 10.1 9.3 1.8 23.1 19.7
1959=wnmn=a- 100.0 4,2 14.6 0.7 29.8 20.6
Regression slope
1940=48===~~ . -3.2 e cen . .o
1940=55===== -14.4 e -1.9 . ves ‘e
1940=56== === N o .ee -3.6 .
1940=59===== . N . -0.4 cee +0.03
1948=53m=wu= e -9.0 .o .o .o e
1953=59=mmu= e -2.2 N ‘e .o cee
195559~ amw= -0.2 ee +1.9 e e e
1956=59===== .e .e ‘e ‘e +3.0 P

NOTE: Breakpoints for the following causes are: Total (1955); tuberculosis (1948 and 1953); other infective and parasitic diseases (1955);
and influenza, pneumonia, and bronchitis (1956).
1Percentage accumulation of causes with adequate diagnostic information on causes of death: 1959, 69.9; 1955, 64.0; 1940, 72.3,
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Table 5. Trend of mortality from selected causes for ages 15-24 years: Chile, 1940-59
[Rates per 100,000 population as read from regression lines]
ingzgiive Influenza, Accidents,
Year All causes! || Tuberculosis and pnegggnla, p01sonéngs,
PZE?Z;:Z; bronchitis violence
Rate

1940=-m=mmemmmc i —a e 775.3 341.1 49.4 107.0 79.9
1954 -=memammce e cmc e 257.9 55.4 11.5 35.4 76.8
1959 acnmnummmanmanm—————— 235,0 27.4 6.6 33.0 75.5

Percent
1940 mnmmmmc e —— 100.0 44,0 6.4 13.8 10.3
195/ immncmmnnm———— . ——————— 100.0 21.5 4.5 13.7 29,8
1959 mmmmmmmm e —emmm————— 100,0 11.7 2.8 14.0 32.1

Regression slope

1940=48ummacanc e maan -21.0 -7.0
1940-55==mmmmmmccncannnnan .o -2.7 ~5.1 ce
1940=59mwnmenaman e e . . cee cee -0.2
1948=53=mcmmmcac e =41.6
1948-54=cmmmmmcccccananaan -58.0 ces eos cee .o
1953-59==mmmemcmmecn e oo ~5.6 ces ces oo
1954~59ammnmam e -6.3 oo vee ve cee
1955=59mmmmmmm e o . -0.4 +0.2

NOTE: Breskpoints for the following causes are: Total (1948 and 1954); tuberculosis (1948 and 1958); other infective and parasitic
eases (1955); and influenza, pneumonia, and bronchitis (1955).

1Percentage accumulation of causes with adequate diagnostic information on causes of death: 1959, 60.6; 1954, 69.5; and 1940, 74.5.
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Table 6, Trend of mortality from selected causes for ages 25-34 years: Chile, 1940-59
[Rates per 100,000 population as read from regression lines)
Other .
Yeaxr All causes! Tuberculosis infzggive gggééggigz ggg;gﬁgggé’
p§§§Z§§§§ bronchitis violence
Rate
1940mmmmmmm e e e 989.4 355.0 49.9 121.8 98.9
1953 mmam e n e —— e e e 438.0 92.9 12.9 45,6 102.6
1959mmmmmmmn e nnn e 400.8 68.0 7.9 41.2 104.3
Percent
1940=mmmmmm e e 100.0 35.9 5,0 12.3 10.0
1953mmmmmmm e e e e e 100.0 21.2 3.0 10.4 23.4
1959-===u~ - mrem—————— 100.0 17.0 2.0 10.3 26.0
Regression slope
1940=48=mmmmmamemennncnan— -29.5 -6.6 cee .o cee
1940=53mrmmmmne e e ———— oo ces -2.8 .o N
1940m56=mmmmmmmm e .o oo oo -5.9 .o
1940759 mmmmmm e e e oo . oo .. +0.3
1948=53mmmmmmmma e nn e n - -64.3 -39.6 oo .o oo
1953759 mmmmmcnn e e -5.3 -3.4 -0.8 .
1959=59~mmmmmm e m e . . . +1.6 cee

NOTE: Breaknoints for the following causes are: Total, 1948 and 1953; Tuberculosis, 1948 and 1953; influenza, pneumonis, and bronchi-
tis, 10563 and other infective and parasitic diseases, 1953.
anrcontage accumulation of causes with adequate diagnostic information on causes of death: 1959, 55.3; 1953, 58.0; and 1940, 63.2.
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Table 7.

[P.ates per 100,000 population as read from regression lines]

Trend of mortality from selected causes for ages 35-44 years: Chile, 1940-59

Other . Vascular
infective Influenza, Accidents, lesions
Year All causes! [ Tuberculosis and Pne:ﬁgnla’ p01zz21ngs, Neoplasms aﬁzggii?g
Pziz::::: bronchitis violence nervous
system
Rate
1940~mm=mmm 1,240.4 318.3 57.3 161.0 94.4 64,9 35.7
1954mmmmnan= 720.2 100.6 14.0 62.9 111.8 73.3 30.2
1959-==cem== 65L.5 94,2 10.1 71.8 118.0 76.3 24,)
Percent
1940-====w=m 100.0 25,7 4.6 13.0 7.6 5.2 2.7
1954 = mmmn- 100.0 14.0 1.9 8,7 15.5 10.2 4,2
1959mmmmnnm— 100.0 14.5 1.5 11.0 18.1 11.7 3.7
Regression slope

1940-48-~--- e -5.2 eee ce “ee .o .
1940-53====- e ‘e -3.3 oo o cee -0,2
1940-54==~=~ -36.4 ves ves cee vee ‘e ves
1940-56==-=~ ces ces cee -7.0 ce cee ees
1940-59-~--- ces .o v oo +1.2 +0.6 oo
1948=-54==wu- eee ~30.8 ‘e e .. ces .
1953-59--=-- -0.8 . -1.2
1954=59-~==-= -11.5 -2.4 ‘e e e cee ves
1956=-59-====~ e o ces +5.0 ees vee .

NOTE: Breakpoints for the following causes are: Total, 1954; Tuberculosis, 1948 and 1954; other infective and narasitic diseases, 1053; influenza, pneumoni: ,

and bronchitis, 1956; and vascular lesions affecting central nervous system, 1953.

1Percentage accumulation of causes with adequate diagnostic information on causes of death: 1959, 60.5; 1954, 54.5; and 1940, 59.0.
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Table 8. Selected economic, educational, and medical-care indicators: Chile, 1933-60

Percentage school-age Percentage of medical : .
vear Na;iﬁ“iip}§§°me Populagiggciggigtergd cerggfigggigghgf cause HosPifSéod;gggigéggngfr
Escudos | Ratio Percent Ratio Percent Ratio Percent Ratio
284 100 45,3 100 48.3 100 48.9 100.0
318 112 46.6 103 46.9 97 51.8 105.9
325 114 48.5 107 45.0 93 52.7 107.7
330 116 50.0 110 46.8 97 54.2 110.8
350 123 50.6 112 47.1 98 54.4 111.2
344 121 51.8 114 47.5 98 55.5 113.5
352 124 49.8 110 49.4 102 58.2 119.0
363 128 53.1 117 58.0 120 61.4 125.6
400 141 53.5 118 62.0 128 61.3 125.4
359 126 53.4 118 67.0 139 63.3 129.4
407 143 52.1 115 65.0 135 63.7 130.3
416 146 52.4 116 65.0 135 65.2 133.3
448 158 51.2 113 67.0 139 67.5 138.0
452 159 51.7 114 66.0 137 68.7 140.5
394 139 51.7 114 71.8 149 70.2 143.6
441 155 53.2 117 71.4 148 73.0 149.3
433 152 54,3 120 67.0 139 74.5 152.4
444 156 54.9 121 66.5 138 71.5 146.2
449 158 54.3 120 68.1 141 73.2 149.7
492 173 56.5 125 67.2 139 73.4 150.1
509 179 59.1 130 69.1 143 77.4 158.3
549 193 60.1 133 69.6 144 79.4 162.4
533 188 60.6 134 70.6 146 80.6 164.8
517 182 60.9 134 71.2 147 79.3 162.2
538 189 62.4 138 70.3 146 81.4 166.5
530 187 - - 72.0 149 8L.1 165.8
515 181 - - 71.1 147 76.4 156.2
510 180 - - - - 84.6 173.0

NOTE: 1934 oquals 100,

L 1993-39 hased on data provided by the Economic Commission, Latin America; for 1940-6C estimate of Corporacién de Fomento de la Produccién. Figures refer to escudos of

1, (1 dollar =1.084 escudos).

“Informntion taken from Dirocci6h de Estadistica y Censos Yearbooks.
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APPENDIX

POPULATION

The official data available at the Diveccion
de Estadistica y Censos were midyear estimates
of the total population by sex for each year from
1933 to 1960, and population distribution by sex
and age from censuses taken in 1930, 1940, and
1952, as well as preliminary results of the 1960
census,

Inasmuch as these censuses showed imper-
fections, age pyramids were adjusted to correct
for underenumeration (especially for ages under
4 years) and for preferences in declarations of
age. On the basis of these corrected figures, mid-
year populations for each census year were esti-
mated and apportioned by the above-mentioned
official estimates, For the period 1933-51, the
population by age and sex was obtained by simple
linear interpolation of the corrected censuses.
Estimates by age groups and sex for 1953-60
were based on the corrected census of 1952 and
the corresponding live births (previously cor-
rected for omission) and deaths.

DEATHS

Three institutions participate in the produc-
tion of Chilean vital statistics: The Servicio de
Registro Civil, which is the information collect-
ing body, and two agencies with processing func-
tions—~the Direccidn de Estadistica y Censosand
the Servicio Nacional de Salud.

The Servicio de Registro Civil has about 420
local offices which cover the national territory.
Compulsory death registration has been in effect
for many years in Chile (the law dates from 1884)
and is believed to be almost complete., The mor-

tality information collected in the local offices of
the Servicio de Registro Civil is sent as individ-
ual statistical reports to the central processing
agencies., The three institutions which make up
the system agreed upon the text and design of the
death certificate which is in accordance with the
recommendations of the United Nations, The data
in the statistical report are taken from themedi-
cal death certificate, which has agreed with in-
ternational recommendations since 1953,

The numbers of deaths utilized in this study
were officially published by the Direccidn de
Estadistica vy Censos, with the exception of those
for the year 1960; the only available data for this
year were supplied by the Servicio Nacional de
Salud, Preference was also given to official data
because they were offered in longer statistical
series and with better detailed classification.

Although the vital statistics system provides
complete information under most headings, sev-
eral deficiencies exist concerning statistics for
causes of death, Such deficiencies can be attrib-
uted to various factors., Not all the deaths are
accredited by a medical certificate, The percent-
age of medical certification in Chile reached 72
percent in 1958, This figure varies in the differ-
ent regions of the country—95 percent in Santiago
Province, where thecapital of the country is sit-
uated, and only 31 percent in Chiloe, a province
with a large rural population. For the cases with
no medical certification, the law demands as-
surance of the death from two lay witnesses.
These witnesses usually do not have sufficient
knowledge to give adequate information on the
cause of death,

Medical certification of causes of death is
not always correct, Different studies carried out
in Chile have shown errors due to the fact that
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the certifying doctor does not always follow offi-
cial recommendations.

The rules employed for the codification and
classification of causes of death have changed
during the course of years. Up to 1949, the
Direccién de Estadistica y Censos applied the
Fifth Revision of the International Statistical
Classification. From 1950to 1952, anational clas-
sification was used, and only in 1953 was there a
return to the International Classification (Sixth
and Seventh Revisions).

Unfortunately for the purposes of this study,
the change of classification in 1953 occurredpre-
cisely when the mortality trend was changing. In
spite of efforts to obtain comparability in the
study of causes, difficulties which could not be
overcome caused elimination from the study of
some important groups of causes (e.g., cardio-
vascular diseases). This group was limited to
vascular lesions affecting central nervous system
because it did not apparently show distortion in
classification.

The changes of classification criteria have
still another origin in the diversity of criteria
used by different officials in applying the rules
throughout the years.

Quality of basic information is different for
various groups of causes. For example, hyper-
tension has 98-percent medical certification in
contrast with other diseases which show 20- to 30-
percent certification. This fact brought about the
decision to select groups of causes with more
than 50-percent medical certification, This re-
duced the study of specific causes to a portion
comprising around 68 percent of the total num-
ber of deaths; discarded causes were grouped in
a residual category. Moreover, some causes
originally selected had to be separately grouped
or eliminated because their trend revealed ir-
regularities brought about by changes of criteria
previously mentioned,

'/’Pereda, E.: “Estudio de la exactitud de los datos estadisti-
cos de causas de defuncién y los procedimientos para Perfeccio’-
narlos.”’A medical student’s report to Facultad de Medicina. Uni-
versidad de Chile. 1956. (unpublished)

Behm, H., Reyes, A., Taucher, E., and Zenteno, T.: ‘‘Pro-
blemas de nomenclaturaen la clasificacion de las defuncidhespor
trastomos nutritivos del lactante.’’ Comunicacidn al Seminario In
ternacional de Clasificacién de Enfermedades, Caracas, Venezuela.

1957.
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The percent of medical certification of causes:
of death in 1959 for the groups under study is the
following:

Percent
Total """""""""""" 7]--1
Tuberculosig---=-===wmunen-- 82.3
Other infective and
parasitic diseases----=-=-- 72.6
Neoplasm§-=====mmemceneanuan 83.5
Vascular lesions CNS--~-=-ww- 85.5
Influenza, pneumonia,
and bronchitis--=--ccence-- 47.7
Gastritis, duodenitis,
enteritis, and colitis~---=- 81.3
Maternal deaths--=--w-wece-- 80.8
Early infancy-------«c-==c=ca 73.1
Accidents, poisonings,
and violence-=-=-=cemcaaaa- 95.7
All other causes--===-ww-cw- 73.7

In order to have an additional check on the
trend of causes of death, these were studied fo:-
the provinces of Santiago and Valparaiso, which
have more reliable information because of their
higher percentage of medical certification with
fewer defective certificates. These two provinces
register 35 percent of the total deaths in the
country. This analysis revealed that the trend of
the causes of death whichhave been studied follow
the general trend observed in the country as i
whole.

MORTALITY TRENDS
FOR SELECTED CAUSES

Cardiovascular Diseases

This group was to include items B22, 24, 25,
26, 27, 28, and 29 of the Abbreviated List of th:2
International Classification of Diseases (Seventh
Revision, 1955); rheumatic fever was excluded
because of its infrequency and low medical cer -
tification as a cause of death. The trend of th:?
group showed little change, with a rate of about
220 per 100,000 population for 1937-50 followel
by a decline until 1954, when rates leveled off.
This course does mnot agree with the expecteld
trend of mortality from cardiovascular diseases
in Chile.



A similar situation was observed when the
trend was studied for the same causes of death
in the provinces of Santiago and Valparafso,
where basic data are of better quality. The analy-
sis of the course of the components of the group
showed that although mortality produced by vas-
cular lesions affecting the central nervous sys-
tem (B22) has a slight and sustained increase in
1937-59, the other disease entities showed the
same irregularities as described in the group
rate, Furthermore, the figures produced by the
Servicio Nacional de Salud and the Dirveccion de
Estadistica vy Censos were checked with each
other and several inconsistencies were found.
Most of these differences were related to chang-
ing criteria in the application of the International
Classification and the use of anational classifica-
tion during the years 1950-52,

Consequently, this group, in spite of its nu-
merical importance, had to be excluded from the
study. Data referring to the deaths included in
B22 had fewer irregularities and might becon-
sidered as an index of mortality from cardio-
vascular diseases,

Certain Diseases of Early Infancy
(842,43, and 44)

For the country as a whole as well as in the
provinces of Santiago and Valparaiso, the curve
for this group showed a slow decline in the rates
of about 50 points up to 1950; a progressive in-
crease was observed afterwards, This trend had
no relation to the general curve of total infant
mortality in spite of the fact that it was an im-
portant cause of this mortality., In order to an-
alyze this disagreement, the three components
were studied separately. Birth injuries, postnatal
asphyxia, and atelectasis (B42) showed a slight
increase which did not appear to be real because
the proportion of births under professional care
had been increasing during this period, Infections
of the newborn (B43) showed a sudden increasein
1950 which coincided with a decrease of similar
magnitude in the group of other diseases peculiar
to early infancy (B44). Evidently this was due to
modifications in the criteria applied in classify-
ing under these headings, which, nevertheless,
would not affect the total of the group.

Changes of criteria in codification which
might explain the anomalous course of the total
curve for 1955 have been analyzed in a study
carried out at that time,? This study showed that
an important part of acute enteric infections,
diagnosed as ''dyspepsia' by pediatricians, was
erroneously attributed to B44. On the other hand,
deaths from gastritis, duodenitis, enteritis, and
colitis (B36) presented a marked decline begin-
ning in 1949, which can be only partially ex-
plained by the introduction of antibiotics at that
time. On the basis of the factors previously dis-
cussed, it seemed probable that part of this de-
cline was due to the fact that deaths actually be-
longing to group B36 have been assigned to "nu-
tritional maladjustment" (category 772), and thus
mortality classified in group B44 had been arti-
ficially increased.

For the purpose of comparison, data originat~
ing with the Sevwvicio Nacional de Salud were
studied, resulting in a curve which generally re-
vealed a trend similar to that of the Direccion de
Estadistica y Censos.

Since the available information had several
sources of error, it was obvious that only rough
changes should be described. Nevertheless, the
overall picture of mortality was consistent with
other evidence,

Gastritis, Duodenitis, Enteritis,
and Colitis (B36)

The curve for this group showed an initial
level of approximately 200 deaths per 100,000in~
habitants, a rate which remained more or less
stable up to 1945. Beginning with this year, an
irregular decline was initiated, and it was espe-
cially stressed in the years 1951 and 1953, after
which little change was evident. The level of this
last period was a rate of about 40 per 100,000
population. The knowledge of thehealth conditions
of the country especially in relation to deficient

T

Behm, Reyes, Taucher, and Zenteno, op. cit.
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sanitation and high infant mortality rate, a part
of the latter being due to this group of causes,
made the accuracy of the actual rate doubtful.

The comparative study of these data with
those of the Servicio Nacional de Salud showed
an important difference in the number of deaths,
Classification rules were followed more care-
fully at the Servicio Nacional de Saelud for this
group of causes, suggesting that their figures
presented a truer picture. Unfortunately, the
series published by this service were too short
for this study. However, there was evident level-

ing off of the trend in recent years at a rate of
approximately 80 per 100,000 population,

Other Causes

This heading covered the remaining groups:
of causes, some of which had numeric importance:
but the quality of cause certification did not per--
mit analysis. This group amounted to 32 percen:
in 1937 and 31 percent in 1959 and was another
factor which limited analysis of causes of death
in Chile.

(ONON0)
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