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Chapter 16

THE CASE OF COSTA RICA

L uis ROSERO-BIXBY

Asociacion Demografica Costarricense
San José&, Costa Rica

INTRODUCTION

Costa Rica is composed of two well defined ecosystems: the Inter-
mountain valley with a subtropical climate where 40 percent of the total
population of 2,4 million live; and the low coastal areas. At the time of the
last census (1973), 58 percent of the population were classified as rural
dwellers. Of the remainder, 750,000 lived in the metropolitan area of San

José.

The national economy is based on agricultural exports although over the
last two or three decades an incipient industrialization has taken place. The
gross national product in 1980 was approximately US$ 2000 per capita which is
among the highest in Latin America.

There has also been considerable social development in Costa Rica which
is reflected, for example, by a literacy rate of more than 90 percent, an infant
mortality rate of 20 per 1,000 and a social security system covering 80 percent
of the total population. Successive governments have ensured the redistribution
of the benefits of economic progress by improving public services (education,
health, soclal security, etc.) at the same time that they have encouraged
economic growth based on a protectionist and subsidized model.

341



acc

a)

b)

c)

The evolution of public health progress in Costa Rica can be described
ording to three stages of development:

The first stage includes the period up to the 1920's and is characterized by
the virtual absence of any public health measures. Activities were limited
to medical assistance offered by charity institutions, and some simple
measures for the control of some epidemics.

From the 1920's to the 1960's, the health sector expanded, in part due to the
social reforms of the 1940's. During this period, the health programme
benefited from the import of new highly efficient and low-cost techniques.
By the end of the 1960's, the health sector was organized around three basic
agencies, but without much coordination among them:

- The Central Sanitary Office of the Ministry of Health; this Office, which
had limited economic resources, was in charge of preventive medicine and
the implementation of specific activities (some with considerable success,
such as the anti-malaria campaign);

- The Central Assistance Office of the Ministry of Health; through the
Committees for Social Protection, this agency offered medical and hospital
assistance of doubtful quality to people with scarce economic resources;

- The Social Security System, with more economic resources, offered
medical and hospital services (some of them highly specialized) to a
restricted sector of the population.

The third stage began around 1970 and is characterized by a more rational
use of existing resources and a rapid improvement in health conditions, (for
example, life expectancy rose from 65.3 to 72.5 years between 1970 and
1980). Health services based on primary care reached populations that had
previously lacked them (rural-disperse and urban-marginal) by means of the
Rural Health and Community Health programmes, Social Security became
universal, medicine was virtually socialized and nutrition programmes were
strengthened. Organized community participation was promoted in health
programmes. A vigorous latrine and rural sewerage construction campaign was
developed and additional resources were granted to the health sector so that
by 1980, health expenditure accounted for 8 percent of the gross national
product. The political basis for this public health development was the social
conscience of the people in government who wished to redistribute, by means
of services, some of the benefits of economic progress. Secondly, this
expansion of the health sector was economically viable due to the substantial
growth of the Costa Rican economy during a prolonged period (from 1944 to
1979); per capita gross domestic product grew, in real terms, at an average
rate of 4 percent annually. In addition, these public health developments
represent the culmination of a serles of activities carrled out during
approximately 50 years, in which an Important amount of experience,
knowledge, institutional organization, resources, and infrastructure were
accumulated.

A brief summagy of the demographic transition in Costa Rica is

presented In Table 1!, Mortality began to decrease around 1850 following a

!Costa Rlca has reasonably rellable vital statlstlcs. It Is estlmated that about 95
percent of deaths are reglstered and that birth registration Is practically
compiete. It must be kept In mind, however, that although vital statistics for
the country as a whole are rellable, thls may not be true for smali geographical
divisions.
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TABLE 1

Rates of natality, mortality, natural increase, infant mortality
and total fertility, Costa Rica, 1810-80

Crudebirth  Crude death Rate of _ -
Years rate rate increase Infant mortfxllty Total fertnhty
per 1000 live rate {children
births per woman)
(Rates per 1000 population)
1910-20 46 30 16 195
1920-30 46 . 27 19 187
1930-40 45 23 22 154
1940-50 44 18 26 112 .
1950-60 48 12 36 89 6.9
1960 48 ~ 10 38 76 7.3
1965 42 9 33 75 6.5
1970 33 7 26 63 4.9
1975 30 5 25 38 3.8
1980 31 4 27 19 3.7

Source: Rosero, 1882a, p. 11.

severe cholera epidemic. Natality remained high up to about 1940, and even
increased In the 1950's. As a result, the country's rate of population growth
increased, reaching a maximum of 3.8 percent In 1940, one of the highest In
the world. '

By 1980 the population growth rate (2.7 percent per year) and the crude
birth rate (31 per 1,000) still remained moderately high, despite the dramatic
decline between 1960 and 1975. On the other hand, mortality is now nearly as
low as In most of the developed countries with a life expectancy at birth close
to 73 years and an infant mortality rate of 19 per 1,000. The crude death rate
of 4 per 1,000 is one of the lowest in the world.

1. THE DECLINE OF MORTALITY

A) General Trend of Mortallty

Costa Rica has always exhibited a more favourable mortality situation
than the Latin American average (see Figure 1). This is consistent with the
relative social homogeneity inherited from the colonlal period, as well as the
relatively successful economic transition to world capitalism (by means of coffee
exports) at a lower social cost than other countries of the region.

Life expectancy in Costa Rica and in Latin America as a whole around
the beginning of the century was markedly lower than the more developed
countries (35 years compared with 58 years in 1920). Since then, the gap has
narrowed. Moreover, during the 1970's when health progress in Latin America
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Figure 1
Life expectancy at birth in Costa Rica, Latin America and more developed countries, 1900-1980

tended to moderate, Costa Rica continued to register impressive gains to reach
a similar level as the more advanced countries.

The various phases of mortality transition In Costa Rica can be
described as follows:

1) The second half of the 19th century

-

What information is available shows that there were some improvements
in life expectancy. Following the cholera epidemic of 1854, there were no more
important mortality crises. The advances in these years were probably due to
the application of certain isolation measures against epidemics and, perhaps, to
a certain improvement in the population's resistance to disease as a consequence
of economic growth.
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2) The first two decades of the 20th century

During this perlod, life expectancy remained stable at around 35 years.
Two occurrences that may have hindered any further public health progress
were: a) migration to malaria infected zones of the Atlantic Coast where the
banana plantations were; and b) the economic crisls during the years of World
War 1 (per capita exports at 1970 prices fell from US$ 114 in 1913 to US$ 64 in-
1918), which led to a deterioration in living standards.

3) The 1920's and 1930's

Life expectancy at birth during this period increased from 35 to 44
years. It was also during this time that the first public health prograrmmes were
initiated, which were undoubtedly a major factor responsible for the mortality
decline, despite their limited coverage. Even during the economic crisis of the
1930's mortality decline was maintained as the public health programmes more
than compensated for the detrimental effects of the economic crisis.

4) The 1940's and 1950's

This was the time of most rapid health improvement. In Costa Rica life
expectancy rose by 17 years (from 44 to 43 years). These gains coincided with
the advances in medical sanitary technology which occurred especially during
World War II (ontibiotics, DDT, new vaccines) and which enabled health
programmes to become more efficacious. Nevertheless, this was not the only
factor. Varlous government initiatives including the creation of the Social
Security system and the reorganization of the Ministry of Health also
contributed. During this period the standard of living in Costa Rica increased
significantly, (per capita product at 1970 prices increased from US$ 398 to US$
474 between 1945 and 1940). Furthermore, the old oligarchic-liberal system of
government was replaced by a benefactor-type one with a much greater sense of
social responsibility.

5) During the 1960's

As In the majority of Latin American countries, a deceleration of the
rate of mortality decline took place as the impact of health programmes of
moderate cost which did not substantially alter the level of living was exhausted
(see Arriaga, 1981). In addition, during the first years of the decade, Costa Rica
experienced a period of economic stagnation and was affected by a natural
disaster (eruptions of the Irazu Volcano in 1943-44).

6) In the 1970's

Mortality decline resumed and life expectancy rose from 65.3 to 72.5
years, bringing Costa Rica to the levels of the more developed countries. Even
if the decline observed in this decade was not as fast as that in the 1940's and
1950's, it is more significant In that it was pecullar to Costa Rica which
departed from the pattern of relative stagnation prevailing in Latin Americg;
moreover, it occurred at a level of mortality at which gains are much more
difficult to achieve. The causes of Costa Rica's success can be ascribed
primarily to the efficient health policies that were applied during the decade.
There was also a rise in living standards brought about by economic growth and
the redistributive policies of the Government. The cumulative effects of past
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development - education, communication (roads, electricity, telephones), social
and health infrastructure - also created optimum conditions (very particular to
Costa Rica) for the implementation of a successful health policy.

In short, the evolution of mortality in Costa Rica can be characterized
according to the following four stages: .

a) "Natural® mortality (until 1858): very high and unstable mortality rates
reflecting frequent epidemic crises;

b) Slight decline of mortality without major public health improvements (from
1857 to 1921);

c) Accelerated mortality decline with low-cost sanitary measures and the
incorporation of new technologies (1922-1970);

d) Transition from mortality level and pattern of a developing country to that
of a developed country (decade of the 1970's) with o reorientation and
rationalization of health policies.

B) Decline of Mortality by Age and Sex

Table 2 shows the trend in mortality rates by age ond sex since 1900.
The lorgest relative decline has taken place among childern 1 to 4 years of age
and among adolescents, a pattern similar to that observed in other populations.
The evolution of infant mortality shows two distinet trends: prior to 1970 infant
mortality declined less rapidly than death rates of adults; since 1970 the reverse
is true. It would thus appear that significant progress in reducing infant
mortality can only be expected after health programmes adopt an integral
approach and following a sustained period of economic growth. On the other
hand, rapid declines in adult mortality occurred during a period of relative
economic stagnation and, fundamentally, as a result of low-cost programmes.

Another factor that may have contributed to the acceleration of the
decline of infant mortality is the drastic reduction In birth rates which
commenced in 1960. This effect may in part be due to there being a smaller
proportion of births at a higher risk of death (i.e. births to women at extreme
ages of reproductive life, multiparity women, short birth intervals), and in part
to the fact that lower birth rates enable better care for the child, both by
parents and by public health and nutrition programmes.

Table 2 also shows the average mortality rates of seven developed
countries around 1975. From a comparison with Costa Rica one may note the
progress which must still be made to achleve a mortality level that is possible
with presently available medical-sanitary technology. Provided the pace of
mortality decline over the last decade is sustained, Costa Rica should reach this
level before the end of the 1980's.

With respect to_sex differences in mortdlity, Costa Rica has followed
the well-known pattern of increasing male over-mortality with declining general
mortality. For example, in 1900 life expectancy at birth for females was 1.8
years greater than for males (35.4 yeors compared with 33.6); by 1980, this
difference had widened to 4.7 years (75.0 years and 70.3 respectively).
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TABLE 2
Age-specific death rates, Costa Rica, 1900-80 and more developed countries {MDC), 1975

Age group (in years)

Year

0? 14 5-19 20-39 40-59 60+
Death rates per 1000
" 1900 196.3 48.2 6.1 14.8 25.0 829
1910 208.5 49.5 5.5 12.3 24.3 80.3
1920 176.6 : 489 7.3 14.5 27.3 85.0
1930 171.7 348 4.9 8.6 16.8 72.1
1940 137.56 28.1 34 7.3 16.3 75.0
1950 95.5 156.7 2.0 4.3 11.4 65.0
1960 80.4 8.0 1.2 2.3 8.0 59.6
1965 81.1 7.8 1.1 2.3 7.7 59.1
1970 66.8 5.7 .94 2.0 6.9 57.4
1975 412 2.4 .73 1.8 5.9 54.8
1980 21.2 .96 57 1.4 5.2 53.0
mbc b (1975) 1.3 .57 .43 1.0 5.7 51.7
Average annual decline (in percent)

1900-80 2.8 4.9 3.0 29 2.0 0.6
1900-40 09 1.3 1.5 1.8 1.1 0.3
1940-60 27 6.3 5.2 5.8 3.6 1.2
1960-70 19 3.4 2.4 1.4 1.5 0.4
1970-80 1.7 17.7 5.0 3.4 28 0.8
1980-90 ¢ 6.0 5.3 29 32 - 0.2

2 Probability of infant death.

b MDC figure is an average figure based on rates for Denmark, France, England and Wales, Norway,
Netherlands, Sweden and the United States.

€ Reduction necessary to reach in 1890 the rates.of the MDC group around 1975,
Source: Rosero, 1982b; United Nations, Demographic Yearbook.

C) Causes of Death

The eplidemiological transition in Costa Rica has, as elsewhere, produced
a radical change in the structure of mortality by cause. Of particular note is the
virtual eradication of malaria and mortality due to intestinal parasites, diseases
which in 1930 accounted for 11 and 7 percent of deaths respectively. The
decline in mortality from diarrhoeal diseases has also been substantial; in 1930,
these diseases were responsible for 18 percent of all deaths but for only about
2 percent in 1980. Currently, Costa Rica has a pathology similar to that of the
more developed countries (although the relatively young age structure ensures
some differences), with more than half of dll deaths occurring from three groups
of causes: cardiovascular diseases (25 %), cancer (17 %), ond accidents and
violence (12 %).
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For certain infectious diseases with a high incidence, detailed series of
crude death rates are available for Costa Rica since the 1920's or thereabouts.
These are shown in Figure 2. The impact of new treatments or preventive
techniques on these diseases is clear. Thus the role of residual insecticides,
which were introduced in Costa Rica immediately after the second world war,
in the control of malaria, the introduction of antibiotics at the end of the 1940's
for the treatment of diverse infectious diseases, especially tuberculosis, as well
as new vaccines for immunization, including BCG for tuberculosis (beginning in
1952) and diphtheria, pertussis and tetanus (DPT) (at the end of the 1960's), can
be easily observed.

Evidently, not all of the decline of mortality from these causes can be
ascribed to the import of new technologles. For example, in the case of
tuberculosis, it can be seen that in the first half of the century (and especially
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Figure 2
Trends in crude death rates for certain infectious diseases, Costa Rica, 1916-1977
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since 1930), a substantial reduction had already taken place. Indeed, in absolute
terms, this decline waos as large as that which occurred in the 1950's when new
treatment, diagnostic and immunization procedures were available. Rather, a
complex set of factors have acted to control the different causes of death,
including the previous anti-tuberculosis programme, an Increase In the
population's resistance to disease and less exposure to contamination through
higher living standards, environmental hygiene In urban centres, elimination of
common breeding grounds for flies and gnats; and improvements in food control.
Notwithstanding the effects of these various factors, the Impact of new
technology Is clear and can be well identified.

It is also of interest to briefly review the contribution of the various
causes of death to the overall decline of mortality. These contributions, which
are shown in Table 3, depend not only on the proportional decline of death rates
(first column of Table 3), but also on the initial level of mortality from each
cause. .

As might be expected, the bulk (at least 75 %) of the declines in
mortality in Costa Rica between 1940 and 1980 has arisen from the control of
infectious and parasitic diseases. At least 40 percent of the decline of
mortality was due to the control of diseases which are closely related to
environmental hygiene (diarrhoea, malaria and other parasitic diseases). A
further 20 percent of the decline (that due to influenza-pneumonia-bronchitis
and respiratory tuberculosis) may be largely attributed to the availability of
new and efficient drugs (particularly antibiotics) for their treatment,
Improvements in the nutritional condition of the population have also
undoubtedly played a significant role in these trends by iIncreasing the
resistance of the host and reducing the lethality of the infection,

An important difference can be discerned in the structure of the causes
responsible for the decline of mortality up to 1960, from those determining the
decline thereafter. Whereas infectious diseases accounted for almost all (roughly
90 percent) of the decline in the first period (1940-1960), in more recent years
this contribution was reduced to 55 percent; indicating that factors such as
access to specialized medical care (possibly through universal social security)
and improvements in the general welfare of the population have recently exerted
greater influence.

Nonetheless, even during this latter period (1960-80), the major reasons
for mortality decline continued to be the control of infectious diseases,
particularly diarrhoeal diseases (23 %) and respiratory diseases (16 %). This was
mainly achieved through the reorientation and rationalization of health
programmes (effective extension to the rural-disperse and urban-marginal
populations via @ primary health care strategy) and In a political framework
favourable to the development of strong redistributive social programmes.

D) Reductlon of Soclo-Economlic Differentlals In Mortallty

Table 4 allows a comparison of differential mortality among children
aged less than two years according to the mother's level of education for both
Costa Rica and Latin America. In relative terms at least, the pattern of
differential mortality prevailing in Costa Rica during the period was very similar
to that for Latin America as a whole. The reasons for lower overall mortality in
Costa Rica are two-fold: firstly, for each socio-economic group as defined by
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TABLE 3

Percentage decline in cause-specific standardized death rates and their relative
contribution to total mortality decline, Costa Rica, 1940-80

Percent Contribution {in percent) to total
Cause of death group " dg::r':r::tes mortality decline over the period:
1940-80 1940-80 1940-60 1960-80

A/l causes 75 100 100 100
. Causes attributable to

“micro-organisms”’ 9%6 75 &7 55
Diarrhoeal diseases 97 22 22 23
Inftuenza, pneum., bronch. 89 15 14 16
Malaria 100 11 18 0
Other parasitic diseases 99 7 9 4
Respiratory tuberculosis 96 5 7 2
Other infectious diseases 96 15 17 10
/1. Causes not attributable to

“’micro-organisms’’ 4% % 12 4%
Certain diseases of infancy 61 1 -4 8
Maternal mortality 96 2 2 1
Certain chronic diseases 73 4 5 2
Cardiovascular diseases 25 2 1 6
Neoplasms . 26 0 -3 5
Violence (excl. motor veh. acc.) 29 1 1 1
Auto accidents —-1700 -1 -1 -2
Other and unknown causes 65 16 1 24

A negative sign indicates an increase in mortality over the period.

Source:
Cause of death categories have been adapted from Preston, Keyfitz and Schoen (1972); data are taken
from DGEC, Anuarios Estadisticos and are shown more fully in Appendix Table 1.

TABLE 4

Mortality of children under two years of age, by education of the mother,
Latin America and Costa Rica, 1966-1971

Probability of dying (times 1,000)

Years of education Ratio LA/CR
of the mother Latin America Costa Rica
Total 117 81 1.44
-~
None 150 125 1.20
1-3 years 118 98 1.30
4-6 years 91 70 1.20
7-9 years 61 51 1.20
10 years or more 41 33 1.24
Ratio: none/ 10+ 3.7 38

Source: Behm, 1982,
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this criterion (mother's education), the probability of dying was uniformly lower
in Costa Rica and, secondly, the proportion of children in the more
disadvantaged groups was lower than in Latin America as a whole. But the
general conclusion still holds; prior to the early 1970's, the health programmes
of Costa Rica were not adequate to reduce the inequalities in survival chances.

Although differences in the target population make it difficult to
determine whether these differentials have narrowed with mortality decline, the
figures presented in Table 5 from fwo fertility surveys suggest that some
progress at least in this regard has been achieved. In particular, the absolute
difference in mortality rates according to mother's education has declined
dramatically in the 1970's although the relative difference, after narrowing
considerably between 1965-69 and 1970-74, has remained unchanged since then.
The reverse was true of the urban/rural differential which remaired essentially
stable until the second half of the 1970's after which a dramatic improvement
in the relative infant mortality rate of the rural population occurred.

TABLE 5

Infant mortality rate according to mother’s education
and place of residence, Costa Rica, 1965-79

196569 197074 197579
Variable
Infant mortality rates per 1000
Total 75 64 22

Years of education of mother

Less than 4 89 83 33
4-6 73 56 20
7 or more 24 40 16

Less than 4 vs. 7 and over:

Difference 65 43 17

Ratio 3.7 2.1 2.1
Residence

San José 51 39 17

Other urban 7 75 18

Rural 86 71 26

Rural vs. San José

Difference 35 31 9
Ratio 1.7 1.8 1.5
Source:

For 1965-74: World Fertility Survey, 1976.
For 1975-79: Contraceptive Prevalence Survey 11, 1981,
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Differential trends in infant mortality between the capital city San José
and the country as a whole presented in Table & also provide some insight into
this question. These trends, which are probably representative of other
socio-economic differences in mortality, corroborate previous statements
regarding the evolution of Costa Rican society during the present century and,
consequently, of mortality. A widening of inequalities during the first half of the
century can be seen as a consequence of a series of historical factors already
mentioned. In effect, as Table é clearly shows, the sanitary policies implemented
during these years mainly favoured the more privileged groups, in this case
primarily the inhabitants of the capital of the Republic. This is not at all
exceptional; given an unequal social order, sanitary progress is generally
achieved firstly in certain segments of the population (those enjoying better
socio-economic conditions), and only afterwards are the effects of some of
these improvements felt by the rest of the population. What is exceptional in
the Costa Rican case is the reversal of this tendency in the 1970's, f:llowing a
period of 20 years or so when the difference between the mortality of the two
groups had essentially stabilized.

There is, therefore, a close connexion between the beginnings of this
homogenization process, and the soclal reforms of the 1940's and the adoption of
a new style of development following a social-democratic model. However, it
still required a new approach to health policies to eliminate much of the
socio-economic inequality in survival chances.

TABLE 6
{nfant mortality\rate in Costa Rica and San José City, 1920-80

Rate (per 1000) Difference 2
Period
Costa Rica San José Absolute Percent

1920-24 194.2 171.4 228 13.3
1925-29 179.4 144.2 . 3562 24.4
1930-34 160.0 120.2 39.8 331
1935-39 148.0 101.5 46.5 45.8
1940-44 131.0 89.4 4116 46.5
1945-49 99.7 64.0 35.7 55.8
1950-54 87.2 56.0 31.2 55.7
1955-59 73.7 51.3 224 43.6
1960-64 76.4 - 48.6 26.8 54,0
1965-69 66.0 45.8 20.2 441
1970-74 51.0 36.4 14.6 40.1
1975-77 33.0 247 8.3 33.6
1978-80 21.0 20.0 1.0 5.0

3 Excess mortality of Casta Rica compared with San José.

Data corrected for the period 1920-27. Rates for 1938, 1946, 1947, 1955 and 1957 have
not been included because of incomplete or insufficient information. Before 1950, rates
for San José city refer to the four districts of the city, and from 1950 onwards they refer
to the whole canton.

Source: DGEC, Annuarios Estadisticos.
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II. IMPACT OF PROGRAMMES ON MORTALITY DEVELOPMENT AND PUBLIC
HEALTH -

A) Hlistorlcal Context

The economic, soclal, and sanitary development of Costa Rica during the:
period 1910-1980 is summarized in Figure 3, which shows the annual change in
infant and adult (ages 20 to 49) mortality rates, the evolution of the economy
{per copita exports and Imports at constant prices and price index) and an
indicator of public health (sector's per capita expenditure at constant prices).

At a glance it can be seen that up to the mid-1940's the slight decline
of both mortality rates occurred despite the stagnation, and even deterioration
of the economy. It is also clear that in the 1940's and 1950's, the decline of
adult mortality accelerated. This trend coincided with a noticable economic
improvement and Increments in public health expenditure, but as previously
mentioned, seems mainly due to the import of new sanitary technology. The
decline of infant mortality, which had lagged behind adult mortality, began to
accelerate only in the 1970's, in an environment of sustained economic growth,
and only after health expenditure had been substantially increased.

According to the evolution of foreign trade and other economic
indicators, the perlods that roughly correspond to economic crises In Costa Rica
have been shaded in Figure 3. One can see that in these periods, the decline of
mortality rates tends to slow. If the annual relative rate of mortality decline is
computed separately for normal years and crises periods (see Table 7), it is
evident that in perlods of economic contraction mortality tends to decline at a
slower rhythm than in normal years. This negative effect becomes even more
pronounced when a certain time lag for the impact of economic crises is
assumed. This is most evident In the case of Infant mortality; In normal periods
the annual rate of decline was 5.2 percent, whereas in times of crises {more
than 1 year lag), the trend is reversed and even annual increases of 0.5 percent
in the infant mortality rate can be observed.

As the table shows, sanitary progress is influenced by socio-economic
conditions, which In turn are linked to external factors (prices of export
products) that are uncontrollable. This is one of the major negative health
consequences of the economic dependence of the Third World countries. This is,
at present, very pertinent in Costa Rica which is suffering from a new economic
recession which could lead to a revision of the redistributive model adopted
during the last decade.

B) Mortallty Trends and Economic Development

Arnother way to observe the impact of some factors on mortality is to
make use of quantitative relations that have been established by transnational
studies. Among these is the model developed by the United Nations and used by
Mauldin and Berelson (1978) for studying the determinants of fertility. This
model establishes, for a wide range of economic, social and demographic
Indicators, a correspondence with a theoretical Index of the level of
development that may vary from 0 to 100. The application of this model to data
for Costa Rica between 1950 and 1980 is shown In Table 8.
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TABLE 7

Annual decline in mortality rates of infants and adults (aged 20-49)
during periods of economic crisis and in other periods, Costa Rica, 1911-81

Infant mortality Mortality at ages 20-49

Period Without 1 year 2 years Without 1 year 2 years

lag lag lag lag lag lag

Average annual decline in death rates (in percent)

1911-14 1.4 19 1.0 5.1 5.9 2.3
1915-23* —0.2* -1.9* -1.6" -1.2" -2.8° -1.5"
1924-29 -0.3 3.7 1.3 1.4 3.7 4.1
1930-36* 1.3* 0.9* 5.1* 2.5* 1.2* 1.4*
1937-39 22 1.7 -1.0 -0.4 2.4 2.4
1940-45* 2.6* 2.9* 0.9* 41" 4.2* 5.5*
1946-55 26 34 26 8.1 7.5 6.9
1956-63" 0.3* -2.6" 0.3* 2.0* 1.6* 1.6*
1964-80 6.7 8.5 8.3 2.0 3.0 3.2
1981* 3.7* e 16.7*
Total (1911-81) 2.8 28 28 2.9 2.9 2.9
Years of crisis 14" -0.5" 1.0* 2.1* 0.7* 1.4*
No crisis 3.8 5.2 45 3.6 4.5 4.0
Difference 24 57 25 1.5 3.8 2.6

* Periods of economic crisis.
A minus sign indicates an increase in mortality.

Source: Appendix Table 2.

A set of 10 indicators, including three social indicators, have been
translated into indices of the level of development (middle panel of the table)
according to the correspondence relationship of the model. These indices verify
that in Costa Rica there has been a pre-eminence of social over economic
concerns, illustrating the strategy followed by the country. This has been
maintained over the whole period 1950-80. At the same time, all variables
reflect the substantial economic and social development of the nation during
these years.

The lower ponel of the table shows the expected value of life
expectancy at birth which corresponds, according to the model, to the simple
average of the various indices of level of development. From a comparison with
the observed values for the respective years, the following observations may be
made:

a) Life expectancy in Costa Rica is higher than what might be expected given
its level of economic development according to the relatioships observed in
other nations, but is broadly compatible with social developments in the
country (basically, education).
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b) This discrepancy between observed and expected life expectancies was
particularly noticeable in 1960 and 1980 and reflects the impact of
technological imports into Coste Rica in the 1950's while in the 1970's, it
was due to the effective health policy.

TABLE 8

Indicators of the social and economic situation, and index ofa
corresponding level of development, Costa Rica, 1950-1980

Indicators 1950 1960 1970 1980

Observed values of indicators

Social
— Literacy { % literate at ages 15+) 78.8 83.6 87.4 90.5
— Enrollment in grammar and high

school ( % of persons aged 5-19) 389 51.5 60.9 69.5

. — Newspapers {per 1,000 persons) 84.9 90.9 102 118

Economic
— Homes with electricity (%) . 40.0 809 65.3 79.0
— Automobiles (per 1,000 persons) 9.0 222 43.3 63.0
— Telephones (per 100,000 persons} 1114 1243 2283 6989
— Economically active male population

in agriculture (%) 62.6 58.9 49.3 34.9
— Gross National Product (GNP) of

industrial origin ( %) 11.6 12.5 15.1 17.5
— Energy Consumption {Kg. of coal 103 233 453 573

per capita)
— Per capita GNP (1970 US$) 347 474 656 898

Index of level of development
Social (average) (563) {60) (68) (75)
— Literacy 65 69 73 77
— Enrotiment in grammar and high school 34 51 67 80
— Newspaper circulation 60 61 64 67
Economic (average) (38) {45) (56) (65)
— Homes with electricity 42 54 63 7
— Automobiles 41 59 69 74
— Telephones 40 41 52 71
~— Population in agriculture 32 43 53 66
— Industrial GNP 30 33 42 49
— Energy consumption 29 32 46 51
— Per capita GNP 53 60 67 75
Life expectancy (years) corresponding to average development indices

— All indicators - 54.1 57.8 62.4 66.0
— Social indicators only 59.2 62.4 66.0 68.2
— Economic indicators only 51.7 55.7 60.6 64.6
— Observed life expectancy 56.0 ' 62.6 65.3 725

3 Based on the United Nations model used by Mauldin and Berelson (1978).
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c) The substantial gain in life expectancy at birth in Costa Rica between 1950
and 1980 (from 56 to 72.5 years) is largely In accord with the social and
economic development of the country over the same period. According to
the model, the "predictable" increase in life expectancy (11.9 years) is
roughly three-quarters of the observed increase (16.5 years); the remaining
one-quarter of the gain can be attributed to the particularities of the
country not Included In the model such as more effective health
programmes, more equitable socio-economic development, and a political
system more sensitive to soclal problems.

C) Determinants of Infant Mortallty Durlng the 1970's

A prominent feature of the trend of Costa Rican mortality is the
extraordinary decline which occurred in the 1970's, especially among younger
children. In this section, a more formal analysis of the level and trend of infant
mortality in the cantons of the country will be presented as a complement to
previous statements about the determinants of this decline®.

The trend in the mean and standard deviation of the cantonal rates
between 1964 and 1980, calculated on the basis of vital statistics (see Table 9),
corroborates two facts already mentioned: the acceleration of the relative
decline of infant mortality (5 % annual decrease between 1945-72 compared
with 12 % for 1973-80), and the convergence of differentials during the 1970's,
both in absolute and relative terms. Thus, the standard deviation of rates fell
from 22 to 4, while the relative deviation, or coefficient of variation, declined
from 35 % to 28 % between 1948-49 and 1979-80.

Firstly, a cross-sectional analysis of infant mortality around 1949
(estimated indirectly with data from the 1973 census) with a series of soclo-
economic, sanitary, and geo-ecological indicators for the cantons was
undertaken (Appendix Table 3). The coefficients of correlation were, as
expected, quite high, reflecting the central role of environmental conditions
under which the child is born and brought up in determining survival. Similar
findings have been reported in other studies (Porras, 1974; Haines and Avery,
1982).

More interesting are the correlations with the relative decline of infant
mortality®. In this case, all the simple correlation coefficients change sign
between the two periods, 1965-72 and 1973-80 (see Appendix Table 3).

Z A canton Is a small polltical-admlnlstrative unit. Costa Rica comprises 7 pro-
vinces which are subdivided Into 79 cantons. The level of infant mortallty
around 1970 was estlmated for the cantons by indirect techniques (Brass
method) from the Informatlon provided by the 1973 census. Trends were
estimated from vital statlstlcs, under the assumptlon that such sources of
error as dlfferentlal under-registration and errors In the declaratlon of the
canton of resldence of the mother have not varled much durlng the period
under study. The necessary corrections to allow for changes In the
politlcal-admlnistratlve dlvilslon were made prevlously.

*The dependent varlable (relative annual decllne of the Infant mortality rate) was

estimated for the perlods 1965-72 and 1973-80 as the slope of the llnear
regression of the logarithm of annual rates for each canton.
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TABLE 9

Mean, standard deviation and coefficient of variation of infant
mortality rates {(per 1000) among the 79 cantons of Costa Rica, 1964-19B0

Coefficient of
Year Mean g;i?;?;: .variation
{in percent)
1964-65 73 20 28
1968-69 64 22 35
197273 50 17 35
1975-76 37 15 42
1977-78 26 7 29
1979-80 21 6 28
Annual percent decline
1965-72 5.1 37 73
1973-80 12.4 4.6 37

Values weighted by the number of births in the canton.
Source: DGEC, Anuarios Estadisticos.

This demonstrates the dramatic change which occurred in the nature of the
decline of Costa Rican mortality in the 1970's. During the period, 1965-72, the
sign of the coefficients indicates that the relative decline was higher in those
cantons where conditions favoured lower mortality; thot is, in contons where
economic development wos more advanced (non-agricultural, with a prominence
of wage-earners, less poor families, and a higher consumption of electricity),
which had better levels of education and environmental hygiene, benefited more
from public health programmes aond which enjoyed better geo-ecological
conditions {located in the Central Valley and near the capital). During the years
1973-80, o radical change occurred and it was precisely those less-privileged
cantons according to all these indicators where mortality declined at a faster
rate. This clearly indicates that to alter the typical process of development,
i.e. the accumulation of greatest achievements in the privileged regions which
already had a low mortality, new and revolutionary impulses were necessary.

At a third level of analysis (see Table 10), the relative decline of infant
mortality over the period 1973-80 was correlated with 5 variables for which
information wos available regarding cantonal changes during the 1970's (it was
not possible to include more explanatory variables since there are as yet no
census results for the 1980's). One of the varicbles measured, although not
perfectly, was the economic growth of the canton (consumption of electrical
energy), and the remaining four reflect the improvements in health services,
one of which, the coverage of Rural and Community Health programmes, is
only relevant since 1972. This factor was quantified by taking into account
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TABLE 10

Simple and partial correlation coefficients {R) and beta coefficients of the changes in selected
background variables with the mean relative annual decline in the infant mortality rate
as dependent variable, cantons of Costa Rica, 1972-80

Independent variables - Simple R Partial R BETA

{Coefficients times 100}

— Increment in per capita consumption

of electric energy 3 3 7
— Reduction in distance to the nearest

hospital 25 25 4
— Increase in medical hours contracted 25 24 1

by Social Security system, per capita
— Increase in the proportion of deaths 34 25 a

attended

— Mean proportion of population covered
by the Rural and Community Health 60 45 53
programmes, 1972-80

Multiple R 62 62 62

Partial R coefficient computed by controlling for the effect of other variables according to their order
of appearance in the table.

BETA measures the association after controlling for the sffect of all other variables.

The mean coverage of Rural and Community Health programmes was calculated on the basis of data from
the year in which the programmes commenced in the canton (1972 or later} and the coverage reached in
1976 and 1980. This information was obtained from the Ministyy of Health and from the Information
System on Nutrition.

Sources: Same as Appendix Table 3.

three items: the year in which the programmes commenced in the canton and
the coverage that they had attalned In 1976 and in 1980 *.

Economic and industrial growth of the canton (as measured by the
increment In per copita consumption of energy), has had practically no impact
whatsoever on the relative decline of infant mortality; rather, this decline seems
to be associated with improvements in health services, such as the opening of
health centres in places far away from the nation's capital, the increment in
medical care in general, and In the medical resources of the Social Security
system in particular, as well as with the implementation of key Rural and
Community Health programmes by the Ministry of Health.

It is this last factor which undoubtedly appears as the most influential in
the outstanding progress which Costa Rica has achieved in reducing mortality

“For example, In a canton where the programme began In 1973 and had, In 1976
and 1980, reached a coverage of 40 and 90 percent of the population,
respectlvely, the mean proportlon of the populatlon covered between 1972 and
1980 was estlmated as (40 tlmes 3/2 + (40 + 90) times 4/2)/8 = 40 %.
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during the 1970's. This is evident from the corresponding coefficient of simple
correlation which is nearly double that of any other variable analysed. Moreover,
this variable alone maintains a high net or independent association with regard
to all other variables, as measured by the beta coefficient.

Although the Rural and Community Health programmes were based on
existing infrastructure inherited from the old health units and from such
programmes as the malaria eradication campaign, they constitute a departure
from previous activities of the Ministry of Health. Essentially, these programmes
revolved around the Health Centers and, even more .so, around smaller units
attached to them called Health Posts (presently there are nearly 400 units of
this type). The aim of these programmes is to offer primary health care to the
rural and urban-marginal populations who would otherwise lack medical services.
The Centers and Posts are responsible for a given area in which each household
receilves periodic visits by a nurse, or more often, by a health assistant.
According to official data, in 1980 these programmes had achieved a 40. percent
coverage of the national population (98 percent of the rural population), and
were functioning with the important support of local community organizations.

To better appreciate the effect of the Rural and Community Health
programmes, the ternd in the infant mortality rate between 1944 and 1980 is
shown in Figure 4 for cantons classified according to the mean coverage of
these programmes during the period 1972-80. It can be seen that in those
cantons which were not targets for these programmes because of their higher
level of development (i. e. those with less than 25 % coverage), the relative
rate of .decline of infant mortality throughout the period remained stable. On
the other hand, in cantons with more than a 25 percent coverage, there was a
clear acceleration in the decline of mortality precisely during the period when
the programmes were begun (1972 and following years). This is even more
evident in those cantons with a coverage of more than 75 percent where the
infant mortality rate declined from a level of 80 per thousand at the end of the
1960's to 16 per thousand in 1980, lower than in both groups of cantons °

An analysis of infant mortality trends since 1945 in cantons classified
according to the pre-eminence of agricultural activity in general confirms these
observations. Prior to the implementation of the Rural and Community Health
programmes, infant mortality in those cantons where more than half of the
population depended on agriculture was markedly higher than in the remainder
(infant mortality rates of 71 and 58 per thousand respectively in 1948-69); by
1979-80, this differential had disappeared. Nevertheless, and to stress the
important role of these programmes, at present the only populations with an
infant mortality rate substantially higher (35 per fhousandE’ than the national
average (21 per thousand) are those located in small rural hamlets in which
primary health care has not yet achieved a significant coverage.

A final note of caution is necessary with regard to the determinants of
the substantial decline of Costa Rican mortality in the 1970's. Even though
there is persuasive evidence of the important role of the Rural and Community

5The Infant mortallty rates around 1965, as shown In Flgure 4 are not very
rellable due to the fact that at that tlme under-registration of Infant deaths
was qulte high (estimated at around 15 %). This undoubtedly was concentrated
In the rural zones, the same ones whlch subsequently enjoyed a wider coverage
by the programmes under study.
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Figure 4

Infant mortality rate for cantons classified according to mean coverage of
rural and community health programmes in 1972-80, Costa Rica, 1964-1981

Health programmes In bringing about this improvement, they have been
accompanied by other effective actions including the building of rural aqueducts
and latrines, nutritional Improvement programmes and an improvement in
specialized medical care. It would similarly be incorrect to attribute all the
success to vertical programmes of the government since it must be
acknowledged that the fundamental ingredients of community participation and
the predisposition of a relatively well educated population to accept modern
medical-sanitary practices were already in place. It is also necessary to bear in
mind that these achelvements would probably not have been possible if the
economic and soclo-political context of Costa Rica had been different, that is,
without the substantial economic growth which has taken place during the last
two or three decades, and without the political will to implement strong social
programmes which emanated from the transformations of the 1940's and from
the development strategy adopted since then.

361



SUMMARY

At the beginning of the twentieth century, life expectancy in Costa Rica
was only about 35 years, public health was practically non-existent, and the
modest reduction of mortality achieved until then was the result of the control
of serious epidemics by simple isolation measures. Nevertheless, even at this
time, health conditions in Costa Rica were more favourable than the Latin
American average due to a relatively homogenous society and a more successful
integration into world capitalism (by means of the export of coffee) which was
achieved at a lower social cost compared with other nations of the region.

With the beginning of health programmes in the 1920's, life expectancy
rose rapidly from 44 years in 1940 to 63 years in 1960. This progress occurred
despite the absence of substantial economic growth. Rather, the decline in
mortality seems to have been due fundamentally to improved public health and
the import of new low-cost and high-efficacy health technology (insecticides,
antibiotics). Malaria was virtually eradicated and mortality from tuberculosis
fell sharply. Roughly 90 % the decline in mortality between 1940 and 1960 was
from causes of death attributable to micro-organisms or parasites, notably
diarrhoea (22 %), malaria (18 %) and influenza - pneumonia - bronchitis (14 %).

These advances in health technology allowed Third World countries to
reduce the gap Iin mortality compared with the more advanced nations.
However, underdevelopment remains an important factor affecting mortality
change. Thus in Costa Rica during periods of foreign trade crises, the decline
of mortality has been slower and occasionally mortality has even risen,
providing dramatic evidence of the Impact of economic dependence.

Up to the decade of the 1960's, the features of Costa Rican mortality,
although somewhat better than the Latin American average, evolved in a similar
way to the rest of the region. However, in the 1970's Costa Rica departed from
the regional pattern of stagnation and managed to move from an
underdeveloped country in terms of mortality to a level of health characteristic
of a developed nation. Life expectancy increased from 65 to nearly 73 years
between 1970 and 1980, due primarily to a marked decline in infant mortality
from 67 to 21 per thousand. This was chiefly due to the exceptional decline in
mortality among the less privileged segments of the population {(peasants and
marginal urban populations) who until then had not derived much benefit from
the health advances. In this respect also, Costa Rica departed from another
regional pattern characterized by severe socio-economic mortality differentials.

These achievements resulted from the extension of services by means
of rural health and community medicine programmes with the participation of
technical personnel other than medical doctors, auxiliary persomnel and the
community. This was complemented with programmes for building rural
aqueducts, provision of latrines, nutritional improvement, and reforming the
social security system.

The favourable socio-political and economic context in which all these
actions were executed “is an explanatory element that must be taken into
account. Since the 1940's, Costa Rica was been a "welfare state" that has
strongly favoured social programmes and has attempted to redistribute by means
of services some of the benefits of economic progress. This explains the
significant development of the country, not only in the health field, but also in
other areos such as education and social security. These health advances have
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also been strongly dependent on the existence of a population with an
acceptable level of education, a good degree of socio-spatial integration, and
who are receptive to the practices of modern medicine.
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APPENDIX TABLE 1
Distribution of deaths and standardized death rates by cause, Costa Rica, 1930-80

Causes of death 1930 1940 1950 1960 1965 1970 1975 1980

Crude death rate (per 1000) 24.9 20.3 13.0 9.5 a.1 7.0 5.1 4.3

Cause distribution of 1000 deaths

Total 1000 1000 1000 1000 1000 1000 1000 1000
1. Respiratory tuberculosis 38 42 40 12 11 9 9 7
2a. Malaria 112 79 50 2 1 0 0 0
2b. Parasitic diseases 70 52 31 22 21 12 ) 2
2¢. Other infectious dis. 86 106 93 67 59 72 38 18
3. Neoplasms 30 40 61 92 98 104 147 169
4. Cardiovascular dis. 60 87 112 125 136 185 224 251
5. Influenza, pneumonia,

bronchitis. 113 132 107 110 103 106 71 54
6. Diarrhoeal diseases 177 166 134 139 141 101 48 18
7. Certain chronic dis. :

(nepbhritis, cirrhosis, 35 43 28 28 29 31 54 49

ulcers, diabetes)
8. Maternal mortality 13 14 10 8 7 6 4 3
9. Certain diseases of infancy 9 26 43 97 122 85 74 65

10. Auto accidents 0 0 1 8 13 21 37 43

11. Other violence 23 27 33 L3 44 48 72 79

12. Other and unknown 234 186 256 250 215 220 218 243

Standardized rates (per 100,000 population)

Total 2049 1857 1297 977 948 788 568 461
1. Respiratory tuberculosis 74 77 52 12 11 7 5 3
2a. Malaria 260 157 64 2 1 0 0 0
2b. Parasitic diseases 162 103 40 21 18 11 3 1
2c. Other infectious dis. 202 210 122 62 55 54 22 9
3. Neoplasms 51 68 79 94 94 78 77 70
4, Cardiovascular dis. 88 138 146 133 134 141 117 104
6. Influenza, pneu., bronch, 203 233 139 108 99 85 42 26
6. Diarrhoeal diseases 401 322 174 128 130 83 31 10
7. Certain chronic dis. 59 74 36 29 29 24 29 20
8. Maternal mortality 34 25 13 8 6 4 2 1
8. Certain dis. of infancy 24 56 56 88 114 77 56 44

10. Auto accidents 0 1 1 7 12 15 18 17

11. Other violence 50 52 43 L3 a1 36 39 37

12, Other and unknown 441 341 332 244 204 173 127 119

* {ncludes 'Fever”.

Source:

— Crude death rates as corrected in Rosero, 1982b.
— Distribution by causes from DGEC, Anuarios Estadisticos {averages of 3 years).
— Classification of causes adapted ffom Preston, et a/,, 1972,

364



APPENDIX TABLE 2
Chronological series of mortality rates and socioeconomic indicators for Costa Rica, 1910-1981

8 E 8 Mortality in
= ' - &  developed
=y © @ Public expenditure £+« countries

> 27 5 5 per inhabitant 8y —¢g

58 8 2 8 8 . 3228 . 8

f =1 @ w 3 e = P=3 °3 £ 2 >

- J§ 3 8 & & c o 5% E.2.°

I = @ @ LY 92 5o

(8 50 £ B 2 £ 5 2 &8 £ 38%%x

g2 5 8 & g g 5 s = 8T &> E-%Re

¢ 28 & & & E 5§ g E E3 87 :zd ¢
Year (1 (2) (3) (4) (5) (6) n (8) 9) (10} (1) (12) (13)
1910 197 165 89 104 94 64 7.6 06 548 88 68
1911 188 158 90 108 101 83 7.3 06 536 96 66
1912 186 142 91 113 97 64 8.0 0.7 524 93 65
1913 200 123 96 114 96 62 7.6 0.7 512 91 64
1914 185 132 103 112 71 67 7.1 0.9 501 89 62
1915 178 120 127 97 43 43 5.8 0.6 489 87 61
1916 184 139 183 90 53 31 4.3 0.4 477 85 60
1917 171 126 213 85 42 30 3.5 0.4 465 83 58
1918 186 176 252 64 25 25 1.9 0.3 453 82 57
1919 196 160 287 106 46 38 1.9 0.3 4 80 56
1920 219 183 300 77 105 29 3.3 03 429 78 &5
1921 182 126 308 64 49 29 4.0 0.4 418 76 54
1922 188 128 304 82 47 26 4.1 0.5 406 75 53
1923 179 126 300 7 53 27 3.8 0.5 395 73 52
1924 203 132 292 89 64 30 4.2 0.8 383 72 51
1925 205 138 286 87 72 37 4.5 0.5 372 70 50
1926 181 121 282 98 7 34 5.1 0.6 361 69 49
1927 167 103 279 90 83 34 5.0 8.6 350 402 68 48
1928 166 17 277 98 89 34 4.9 9.3 343 420 66 47
1929 178 112 272 89 98 52 66 108 336 446 65 46
1930 160 102 266 80 52 47 6.9 108 330 459 64 45
1931 184 104 254 74 44 40 6.2 10.1 323 415 62 44
1932 156 98 241 48 31 38 56 103 317 369 61 43
1933 164 101 244 63 37 38 6.0 9.9 310 391 60 43
1934 136 94 264 48 48 36 5.9 9.2 304 497 59 42
1935 157 94 291 44 42 36 5.2 9.3 297 471 57 41
1936 153 93 3N 45 48 35 5.0 9.0 291 466 56 40
1937 142 93 324 54 56 35 5.4 9.4 285 556 55 39
1938 122 94 315 48 59 36 5.7 10.8 279 631 53 39
1939 140 95 322 42 78 39 6.0 134 273 543 52 38
1940 132 86 309 34 76 43 7.1 14.6 267 561 80 37
1941 124 87 328 44 76 47 6.6 141 269 559 49 36
1942 157 80 426 40 46 41 6.1 10.9 255 547 48 35
1943 117 78 535 43 7n 42 6.5 9.6 250 571 46 35
1944 125 76 560 35 71 33 5.6 8.9 244 612 45 34
1945 110 73 614 36 84 34 5.3 8.8 238 602 43 33
1946 102 66 614 294 40 92 32 5.3 8.7 233 584 41 A
1947 108 62 714 338 55 115 34 6.2 7.7 228 580 38 29
1948 92 60 725 344 98 90 38 6.1 7.6 222 607 35 27
1949 97 51 719 346 101 91 68 6.4 8.2 217 612 32 25
1950 90 47 762 347 112 92 41 6.3 7.7 212 594 29 23
1951 87 42 790 340 115 101 40 6.7 8.8 206 583 28 22
19562 88 37 788 368 127 117 52 8.1 9.6 200 563 26 21
1953 92 35 754 409 130 121 61 9.5 11.1 194 584 25 21
1954 79 32 789 398 134 125 62 104 11.7 188 594 24 20
1955 82 31 804 428 118 128 73 1.3 115 182 601 23 19
1956 72 30 813 401 88 123 67 12.7 11.1 177 638 23 19
1957 80 30 809 419 105 120 71 139 11.6 171 629 22 19
1958 75 28 814 453 112 110 72 17.4 12.4 166 631 22 19
1959 74 26 807 453 86 106 72 17.5 13.4 161 646 22 18
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APPENDIX TABLE 2 (continued)

Chronological series of mortality rates and socioeconomic indicators for Costa Rica, 1910-1981

Year (1) {2 @3 @ {8 (6 (B @ @ (o (1) 02 03
1960 74 25 804 474 94 108 74 193 142 156 649 22 18
1961 69 24 827 475 85 105 76 189 148 151 670 22 18
1962 74 27 821 486 91 11 85 199 181 146 671 21 18
1963 78 26 830 509 88 116 82 197 186 142 678 21 18
1964 87 26 847 516 100 121 8 215 212 137 717 21 18
1965 76 26 865 544 93 148 87 238 233 133 682 21 17
1966 65 24 854 568 105 138 101 273 258 129 679 20 17
1967 62 24 874 585 105 136 106 308 280 124" 682 20 17
1968 60 23 891 611 116 137 106 342 322 120 692 20 17
1969 67 22 932 633 119 150 101 326 359 116 706 20 17
1970 62 24 1000 656 133 183 111 351 367 112 693 19 16
1971 56 23 1024 680 121 180 134 415 451 109 724 19 16
1972 54 22 1090 719 139 168 140 420 509 105 750 18 16
1973 45 21 1252 754 159 183 156 432 496 102 749 18 15
1974 38 22 1542 775 181 283 151 457 513 98 765 17 15
1975 38 21 1921 779 181 256 149 479 539 95 768 17 14
1976 33 19 2239 795 201 263 172 534 569 92 808 16 14
1977 28 18 2610 842 258 319 166 53.1 574 89 816 16 14
1978 22 17 2799 870 244 329 190 651 625 86 835 16 14
1979 22 18 3102 911 234 349 203 690 726 83 827 15 13
1980 19 18 3655 898 218 335 216 734 756 80 851 15 13
1981 18 15 6034 866 196 231 190 646 665 78 856 15 13

Notes and sources:

(1), (2)

(3)

(4)

(5), (6)

(7, (8)

(9)

(10)
(11

(12), (13)
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DGEC, Anuarios Estadisticos. Unadjusted rates except for the years 1918 to 1926, when it seems
that deaths of children aged 1 year were tabulated as less than 1 year of age.

Internal prices (per 1000) based on 1970. Until 1935 this was estimated on the basis
of the exchange rate of the US$ (average of 3 years) and the price index of the United States.
From 1936 to 1949 the wholesale price index calculated by the National Bank of Costa Rica
was used. From 1950 onwards the deflationary index of the national accounts of the Central
Bank of Costa Rica was utilized.

Per capita Gross National Product in 1970 US$. CEPAL, 1978, and Central Bank of Costa Rica
(For the conversion to dollars, IUS$ = 5.08 colones was utilized, estimated by CEPAL for
1970).

In 1970 US$. Data from Albarracin and Pérez {(1977), DGEC and Central Bank of Costa Rica,
converted to prices of 1970 with the United States index.

In 1970 US$. Several reports from the Ministry {Secretariat) of the Treasury. Data deflated with
the internal price index and the rate of exchange 1 US$ =5.09 colones.

In US$. Prior to 1927 this represented the operation expenditures of the Ministry (Secretariat)
of Health and of hospital assistance; from 1943 the expenditure of the sickness and pregnancy
insurance of the Caja Costarricense de Seguro Social (CCSS) was added, and, from 1961, that of
the Instituto Costarricense de Acueductos y Alcantarillados (A y A},

Sources: As for (7) and reports from the Ministry of Health, CCSS and Ay A,

Aged 10 years or mores
Sources: DGEC, Anuarios Estadisticos; from 1933 to 1940, Luros, 1941.

Estimates based on the average life expectancy of Denmark, France, England and Wales, Norway,
Netherlands, Sweden, and the United States. The rates are those corresponding to that life
expectancy in the Coale and Demeny (1866} "'West’’ model life tables.



APPENDIX TABLE 3

Simple and partial correlations (R) of selected variables for cantons with the infant mortality rate (IMR)
around 1970 and with mean relative annual decline in IMR between 1965-72 and 1973-80

Simple correlation Partial correlation
coefficient {times 100) coefficient (times 100)"*
Infant mortality Infant mortality
Independent variables
{value around 1970) Rate Decline Rate Decline
1970 496572 197380 1970 196572 197380
Multiple R 91) (65) {60) 91) (65) (60)
Economic varigbles: (multiple R) (78) (45) (50) (78) (45) (50)
— % of active population in 77 _ag 49 77 38 49
agriculture ¢
- zac;fesactlve population without 59 ~32 a7 3 4 3
— 9 of poor families® 57 -13 3 3 24
~ Per capita consumption of _go 24 _a7 10 5 3
electrical energy ¢
Social variable: % with high
school edug. 3 -79 25 —42 22 8 4
Sanitation variables: (multiple R) {78) {43) {46) {34) (21) {18)
— % with water supply ? -78 43 —45 32 21 16
— % sewerage disposal ? -7 39 —44 10 4 9
Public health varigbles: (multiple R) (74) (39) (42) (13) {20) (19)
— Distance to the nearest hospital ¢ 44 -13 18 8 20 16
— Per capita medical hours
contracted by CCSS © —61 2 =37 9 2
— % of deaths with medical _ .
assistance 69 34 37 5 1 10
Geo-ecological variables: (multiple R)  (78) {56) (56) (18) (35) {21)
— Distance to San José © 69 —54 43 7 35 12
— Average temperature e 65 —-45 49 8 1 12
~ Average rainfall © 41 -32 29 9 1 1
— Area of the canton € 67 -4 47 12 2 8

* Partial correlation coefficient after controlling for the effect of the previous variables according to their
order of appearance in the Table.
Sources:

a
b

Population and household censuses of 1973,

Estimates from Carvajal, et al. (1977) with information from population and agricultural and livestock
censuses of 1973.

Several reports from the respective institutions.

Vital statistics.

€ |FAM (1981) and Atlas Estadistico de Costa Rica (1981).

For infant mortality rate around 1970: ADC, 1979 (calculated from Brass method applied to 1973 census).

For annual decline of infant mortality, the average percentage reduction was calculated using vital sta-
tistics data.
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APPENDIX TABLE 4
Some public health indicators for Costa Rica, 1930-1980

Indicator 1930 1940 1950 1960 1970 1980
— Per capita health expenditure {1970 US$) 2 11 14 8 14 39 76
— Expenditure as percentage of GNP . N 2 3 6 8
— Hospital beds per 1,000 inhabitants e e 5.1 4.6 4.0 3.4

— Population covered by illness and

pregnancy insurance (%) - - 8 16 3 78
— Medicai doctors per 10,000 inhabitants 2.7 Cen 3.1 2.8 5.6 7.8
— Deaths medically certified (%) 44 55 60 65 7 84
— Population with piped water (%) b ven e Cee 68 78
— Population with some system for

e 49 72

elimination of waste (%}

— Infants with 2nd or 3rd degree 14 9

malnutrition (%}

.. No information.

Includes operational expenditures of the Ministry of Health, the Central Medical-Social Assistance
Office, Social Security Bureau (from 1942), and the total expenditure of the Costa Rican Aqueduct
and Drainage Institute (from 1962). Excluding the latter, the per capita expenditure on health amounts
to US$34 and US$68 in 1970 and 1980, respectively.

Corresponds to population census years {1963 and 1973),

Gomez definition based on the relation of age to weight. Data are taken from surveys carried out in
1966 and 1978.

Source: Appendix Table 2 and reports from the Ministries of Health and Social Security.
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