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EVALUATION

OF THE MATERNAL AND

CARE PROGRAM IN

CHILE

CHILD HEALTH

1980

by
OSCAR RUIZ VILLARROEL
Submitted to the Department of Urban Studies and
Planning on September 10,1982 in partial fulfillment

of the requirements for the Degree of Master in City
Planning.
ABSTRACT

An evaluation was done on the Maternal and Child
Health Program(MCHP) applied in Chile in 1980.Acluster
sample of 581 families provided the health and socioeconomic information for this study. An effectiveness

criterion and several parametric and non-parametric
statistical tests were used in this anlysis. The results
indicate that this program has a lower coverage among
urban low income people than National Statistics indicate.
Another result suggests that the MCPH has positive effects
on health,however these effects can not be isolated from
socioeconomic change,which occurred in Chile between
1960 and 1980. Several recommendations are made about
the perfomance and design of this program ,and further
lines of research are suggested in health policy analysis.
Lisa Redfield Peattie
Thesis Supervisor:
Title: Professor of Urban Studies and Planning
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INTRODUCTION

This thesis gives a brief history of public health in
Chile and of the history and development of the Maternal and
Child Health Care Programin Chapter I.
its performance in the year 1980.

Chapter II evaluates

Chapter III makes some

conclusions and recommendations to improve its performance.
At the present time, this program has nation-wide
coverage.

This wide support has grown from a historic devel-

opment in the Chilean society, as well as the support of several
generations of physicians committed to fostering preventive
medicine.
In a country like Chile, highly influenced by the
hispanic colonization (1535 to 1810), the "machismo" phenomenon,
as well as the Catholic religion, have spread widely among all
levels of society, and in this cultural milieu, public calls
for supporting and "protecting" mothers and children elicit
great attention.

These calls have constituted a repeated po-

litical resource, used by presidential candidates or Presidents
to gain popularity among a constituency which, after the 1920's,
changed radically from landlords and mining entrepreneurs to
middle class and low-income workers.
In this thesis, it will be shown in Chapter I that
successive administrations, coming from the whole Chilean political spectrum, have supported and extended the Maternal and
Child Health Care Program.
A second source of support for this program has come.
from several generations of physicians who, since the twenties,
were committed to fostering preventive medicine in Chile.
These physicians, widely known as "los salubristas", have come
rom the rank and file of medical personnel related to maternal
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and child activities during the period 1920 to 1950.

Some of

them pursued public health graduate studies in Europe, where
they learned the characteristics of several European public
health systems, particularly those from England and Germany.
With the experiences accumulated during these decades, they inaugerated the School of Public Health and the National Health
System at the beginning of the fifties.

Since then, they have

led preventive health activities including the Maternal and
Child Health Care Program.
Both factors, the cultural factor and the commitment

of pro-preventive medicine physicians, explain the present
stage of this program.

Its history and analysis for the period

1964-1980 are explained in Chapter I.
Chapter II presents data about the health and socioeconomic conditions of the low income urban population residing
in Santiago, Chile between 1978 and 1980.

According to a re-

stricted criteria of effectiveness, the Maternal and Child
Health Program (MCHP) is evaluated.
The objectives of the evaluation were first, to determine the coverage of the MCHP among the urban low income population, second, to evaluate the effectiveness of the above program in the improvement of health conditions of the population,
and third, to recommend measures to improve the effectiveness
of such programs.
The Effectiveness criterion was used as a guide to
analyze significantly better health conditions in participants
of the MCHP than non-participants, and tried to isolate the
program-related causes of health improvements from other causes.

-8-

The statistical analysis included several tests to
find significant differences among health and socioeconomic
variables of participant and non-participant families. When
the results from tests related to continuous variables were
ambiguous, categorical analysis of these variables was applied,
to discover hidden relationships.

This analysis included the

application of a logit regression model, as well as an analysis
of contingency tables. Finally, this analysis included statistical relationships explaining the Infant mortality variable.
Conclusions and Recommendations are based upon the
analysis of Chapter II.
The conclusions indicate that the
coverage of the MCHP for the low income population is lower
than National Statistics indicate, and explain the reasons for
such a discrepancy. This difference lead to a recommendation
to apply cluster samples, for the SNS to get better figures
for the coverage analysis of its programs. At the same time,
the coverage data indicates a concern about actual coverage
figures in the urban population versus the rural population,
who historically have a smaller percentage of coverage than
the urban population.
Another outcome of the analysis about the MCHP's
effectiveness, although not conclusive, indicates that the application of the MCHP has positive effects. on health conditions
of the population. However, the difficulty in isolating socioeconomic changes from health programs, leaves open the possibility that part of the improvement of health conditions are
due to socioeconomic change. Profound socioeconomic changes,
which occurred in the country between 1960 and 1980, give
strong evidence of contribution to health improvements. New
methods of research, which might discover specific effects of

health programs and resolve the above difficulty are encouraged
to be pursued.

-9-

Limited sample size restricted the possibility of
finding significant health differences among the population,
even though big differences in means suggest that such significant differences exist.

Therefore, a further study about

health program effectiveness which includes large sample size
is also recommended.
The analysis of Infant mortality relationships
suggests that the MCHP design, which has focused its activity
on the prevention of infectious diseases, extension of breastfeeding periods and prevention of abortions among other activities, appears to be generally acceptable.

However, the lack

of significant relationships between nutritional status, and
infant mortality, as appears in the data, suggest some further
analysis of the Milk Supplementary Feeding Sub-Program and
also of the Children Health Care Sub-Program.
Finally, the strong effect of the variable Abortion
on Infant mortality indicates that the Maternal Health Care
Program should extend its activities to all women with high
probability of Abortion.

For instance, young women (between

12 and 21 years), women with large families (above 3 children)
and low income women should be cared for as special cases.
The first appendix includes information about Sample
and Data.

The second one includes information about variable

definitions, and the third appendix includes statistical information.
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CHAPTER I

BRIEF HISTORY OF PUBLIC HEALTH IN CHILE AND THE
MATERNAL AND

I.1

CHILD PROGRAM

INTRODUCTION

Provision of public health services for Chileans was
limited to a few centers until the mid twenties.

The resources

available at that time were not sufficient to run more than
twenty emergency care centers and a few hospitals and sanatoriums managed by religious organizations, all of which were located in big cities. Private medicine was expensive and therefore inaccessible to the middle and low-income population, and
so of little significance in its impact on health problems.
The majority of the population lived in poverty and
suffered frequent epidemic diseases and a high rate of infant
mortality.

Infant mortality reached a level of 150 deaths for

1,000 infants born alive in the year 1920, and the life expectancy of Chileans was only 32 years.1
The year 1924 marked the beginning of a period of
increasing concern about health and welfare conditions of the
poor.

That was a period of political turmoil caused by econ-

omic crisis, when the traditional oligarchy based on the ownership of large extensions of land was gradually displaced from
the urban, industrial and mining sectors. 2
The weakening of the landlords' position began when
the economic model upheld by landlords was unable to meet the
needs of a society which concentrated about 30% of its population in cities in 1920.
The economic growth model, primarily based on the
export of raw materials and agricultural products, began to
prove inadequate when Chile's most important export products
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(wheat and nitrate) lost their value in the export rates, due
to nitrate price decreases and asteady decline in the production of wheat and other crops.
After the German invention of synthetic nitrate, the
Chilean nitrate mining industry (which included about 10% of
the labor force) went bankrupt in 1920, and nitrate demand and
price plunged.
The consequences for the Chilean economy and society
were catastrophic.

The mining sector participation in the GNP

decreased from 33% in

1920 to 12% in

1932.3

Several thousand

mine workers and their families invaded the cities.

In the

southern cities of Puerto Natales and Magallanes workers were
massacred by the Army during strikes in 1919 and 1920.

In

Antofagasta, a northern city where 25,000 out of a labor force
of 50,000 lost their jobs, soup lines fed 4,500 people a day.4

Workers and their families--who traditionally did
not have strong influence in Chilean politics--could not be ignored in the presidential election of 1920.

Arturo Alessandri

was the presidential candidate backing social reforms and the
protection of the impoverished, the hungry people, the mothers
and the children.

His populist and incendiary speeches attacked

the oligarchy and promised to alleviate the misery of the working class.

He won the presidential race of that year and simul-

taneously started a period of successive administrations with
wide political differences, but common support for the health
of mothers and children.
In 1924, factories and mining workers unions, incipient industrial entrepreneurs, and public sector employees,
with the support of young military officials, obtained the

11

-12-

approval of a bill concerning the welfare of workers and their
This law, named the Ley de Seguro Obrero, provided
families.
health and welfare services to unionized workers, its costs
being shared by government sources, entrepreneur sources, and
the workers themselves. The law was mandatory and its violaSimultaneously with the law, the Caja
tion was heavily fined,
de Seguro Obrero was created to administer the health services.
Following its creation, the Caja de Seguro Obrero expanded and
in the early fifties was providing benefits to 35% of the labor
force.5
Between 1924 and 1952, institutions created to provide children's health care, mental health care and accident
treatment were combined with the Caja de Seguro Obrero after
the approval of a bill during the administration of President
Carlos Ibanez (1952-1958). The organization was called Servicio Nacional de Salud, and was established in 1952.
The main difference between the former Caja de Seguro Obrero and the Servicio Nacional de Salud was related to
the target population who were beneficiaries of both systems.
Under the charter of the Caja de Seguro Obrero, only those families paying social security premiums, throughout' their legal
work contracts, could apply for social benefits, particularly
Those who did not have a legal contract to work,
65% of the labor force, were not elegible to receive health
Within the new system, initiated in the year 1952,
services.

health care.

families and households no longer needed to be incorporated
into a pre-established social security system to receive health
Therefore, for the first time, the public health services
provided by the Servicio Nacional de Salud (SNS) were committed
care.

to serve the entire Chilean population, particularly those sectors belonging to the lowest income levels.

-
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Despite the expansion of the social security system
and the SNS's attempts to provide health care for everyone,
only 60% of the labor force and their relatives were covered
by its services in the early sixties. 6
An important characteristic of the SNS at that time
was its adherence' to a concept of medicine which focused solely
on immediate medical or surgical care, curative medicine (*).
Although the benefits of preventive medicine had been known
since the nineteenth century, it had not yet been applied to
the people.

The curative medicine which was used neglected

the causes of most health problems, which were greatly due to
socioeconomic conditions.

For instance, in the 1960's malnu-

trition reached 50% in children under the age of six.7

Begin-

ning in the sixties, infant mortality was 102 in 1,000 children
born alive,8

and one out of five families lived in shanty houses

without drinking water or sewerage systems. 9
This curative approach dominated health policies until
1964, when during President Eduardo Frei's administration (19641970), the First Decennial Health Plan was applied.1 0

This Plan

fostered a comprehensive approach to health problems, dividing
health programs into two kinds of actions:

those related to

a first level of health treatment (preventive medicine), and
those related to a second level of treatment with intensive care
and surgical treatments (curative medicine).

(*) For the purpose of this paper specifically remedial medical care will be referred to as curative medicine. Medical
attention and nutritional care in anticipation of future pro-

blems will be referred to as preventive.
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The first level of health treatment was directed

toward prevention of diseases and improvement of the environment in those sectors most affected by low standards of living.
The second level maintained the traditional supply of curative
services provided by the SNS.

The administrations of President

Salvador Allende (1970-1973) and that of General Augusto Pinochet

(1973 until the present time) have maintained and improved

this basic comprehensive approach.
So far, about 50% of human and financial resources
for health programs have been allocated to the preventive

division of the SNS, particularly to maternal and child care.
The following section describes the history and analyzes the
development of the Maternal and Child Care p'rograms applied
in Chile between 1964 and 1980.

These programs have been so

far the most important preventive programs in the country.
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I.2

MATERNAL AND CHILD HEALTH CARE PROGRAMS FROM 1964-1980.

1.2.1

Maternal and Child Health Care before 1964.
The concern for preventive medicine reinforced during

the sixties in Chile sprung from two major sources.

The first

source was the national awareness of the need for disease prevention.

This awareness was brought to the people by several

generations of public health workers;

physicians,,

some from

the maternal and child programs, some who had pursued public
health graduate studies in Europe; and after 1950, by others
in the School of Public Health of the University of Chile, and
the National Health Service of Chile.

Those physicians, called

"Los Salubristas", have influenced the development and extension
of preventive programs in Chile~since 1920.
The second source of concern was the attention in the
country directed toward those groups of the population who were
most affected by socioeconomic deprivation:

mothers during

their pregnancy, delivery and breastfeeding period, and children
during their first few years.

Despite some initial activities with little importance
carried out by the Alessandri administration, specific public
interest for mothers and child health dated since the year 1939,
when during the administration of President Pedro Aguirre (19381941) a bill was approved called Law 6236 for mothers and children, protecting working mothers during pregnancy, and protecting
children from malnutrition in their first few years.

This law

provided for medical attention and supplies of milk as an important nutrient.

Afterwards, in the year 1956 during the administration
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of President Ibanez, specific rights for all women during.their
pregnancy and post-partum period were included in Law 11.462.

1.2.2

The Maternal and Child Preventive Health Care Program

during President Frei's Administration(1964-1970).
In 1964 Senator Eduardo Frei, backed by the Christian
Democrat Party, won the presidential election for the period
1964 to 1970.

When he inaugurated the Health Decennial Plan

(HDP) soon after taking office, in fact he was starting a new
form of coordination of several already existing programs which
dated since the creation of the Caja de Seguro Obrero in 1924.
The HDP fostered the preventive medicine system and the establishment of health goals by geographical area.
The two main goals of the Health Decennial Plan were
first, to reduce the general mortality rate by 2% a year (this
rate had been descending by 1% during the last decade) and
second, to effectively supply one hundred percent of the demand
for health services.

A great responsibility for lowering the

general mortality rate fell on one of the main programs of the
preventive system-the Maternal and Child Health Program.
The diagnosis of the population's health status indicated strong reasons to coordinate and solidify the Maternal
and Child Program;

30% of the general mortality rate corresponded

to deaths of infants and children during their first years of
age.

For instance, in the year 1964 the infant mortality rate

was ten times bigger than the adult mortality rate (103 in 1,000
and 10 in 1,000 respectively).1
Statistical data and medical research indicated that

infants' mortality rate is overwhelmingly the result of socio-

-17-

economic conditions, or lack of adequate health attention during
pregnancy and delivery.2 For instance, in 1964, 37% of the infant mortality rate was caused by respiratory diseases (mainly
pneumonia), 23% was caused by infectious diseases
rhea), and 34% by perinatal problems.3

(mainly diar-

At the same time, health

conditions for mothers were bad; not more than 30% of women
received adequate health attention during pregnancy and delivery
in the same year.4

The maternal mortality for the year 1964

reached 866 deaths in childbirth, or.28.3 for each 10,000 babies
born alive.

From these deaths, 360 were caused by abortion

complications, 274 by complications during delivery and 118 by
complications after delivery.

All of these problems might be

reduced by preventive care.
The Mother and Child Program within the DHP was a
major program coordinating four already existing sub-programs:
The Milk Supplementary Feeding Sub-Program, the Immunization
Sub-Program, the Maternal Health Care Sub-Program and the Children's Health Care Sub-Program.

Before the existence of the

Mother and Child Program, each one of the aforementioned subprograms separately dealt with different groups of the population, and their activities had little coordination.

a.

The Milk Supplementary Feeding Sub-Program

(MSSP).

The MSSP(*), in existence since 1924 and called at
that time "Gota de Leche" ("milk drop"), began to expand after
the year 1964 and was used as the main vehicle to reach the
target population of the mothers and children.

The general

(*) For a complete and detailed account of the Program see:

Solimano G. and Hakim P.,

Malnutrition and Reform. MIT Press, 1978.
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acceptance and willingness on the part of mothers who received
powdered milk contributed to the participation of families on
a regular basis to the program.

This facilitated the training

of mothers to accept and to regularly attend the provision of
several services, for instance, health education programs.
Mothers learned to go regularly to the Health Center to pick
up milk and.to take their children for medical assistance and
follow-ups, as well as for services for themselves.
A secondary benefit of the program was that the participants better understood health problems and the value of
appropriate health care.
The whole process became an educational service from
which the population profited.

The number of children and

mothers covered by the program increased.

About 100,000 or

10% of children under 6 years of age received eight million
kilograms of powdered milk in 1964.
creased reaching a level in

This figure gradually in-

1967 of fourteen million kilograms

of powdered milk, and 400,000 or 55% of children, each one
receiving an average of 8.4 kilograms of powdered milk a year.6
(See Table I-1 at the end of this chapter.)
b.

The Immunization Sub-Program (ISP).
'After 1964, the Immunization Sub-Program, which dated

since the last century, began to concentrate its action on children, and enforced vaccinations for children in each health center.

Resources for the ISP were not increased during the period

1964 to 1970 by the SNS as in the case of the MSSP.

However,

particular attention continued to be given to infectious diseases

such as:

poliomelitis, measles, smallpox and tuberculosis.

(See Table 1-2.)
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Children who had not received their vaccination doses
at pre-established intervals were not allowed to receive their
provision of milk until they were vaccinated.
c.

The Children Health Care Sub-Program (CHHSP).

The CHHSP consisted of regular check-ups for children
under six. By 1964 these check-ups were considered a requirement to be fulfilled by all families granted their quota of milk.
Check-ups were required for the first six months of life, every
other month until a year old, and every six months until six
years of age. In 1964 these check-ups amounted to 3.6 million
and were maintained at that level until 1970 (See Table 1-4).
As the coverage increased, check-ups were distributed among newcomers and old participants in the program.
d.

The Maternal Health Care Sub-Program

(M{C.P).

In the Maternal Sub-Program, mothers were systematically attended during their pregnancy, delivery and breastfeeding
period.

These services included periodical health check-ups
as well as hygiene, nutrition, family planning, baby care education and milk supplies.

While 30% of pregnant women were
attended by the SNS in 1964, they increased to 52% in 1970.7
(See Table 1-3).
Between 1964 and 1970, resources for the mothers increased parallel to the increase for the Milk Supplementary
Feeding Sub-Program during the same period.

The hours of med-

ical attention and midwifery to pregnant women increased 33%
and 75% respectively.8
Finally, children and mothers were enrolled at a single
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health center located in their neighborhoods, where their medical histories were compiled for programming use by the health
center staff and analysis by public health workers.
The preventive care services were provided free for
every child or mother who attended the SNS health care centers.
However, if mothers or children needed more serious attention,
ie. dental or surgical treatment, only the 70% of the labor
9
force covered by the Social Security System were eligible.
Therefore, as recently as 1970, about 30% of the low income
population

(nearly 3 million inhabitants) were unprotected from

the costs of treatment for serious illness.
e.

Analysis of the period 1964-1970.

During this period great advance was indicated by
health statistics. Reductions of the mother mortality rate (7%
a year), of infant mortality rate (4% a year) and of pre-school
children mortality rate (7% a year) were recorded. These rates
show improvement two or three times better than the mortality
rates during the period 1958 to 1964.
However, these achievements might well not be solely
attributed to the performance of the Maternal and Children Health
Certainly these results were influenced by the socioeconomic processes which occurred during these years.
Program.

During the fifties and sixties, the country faced a
profound transformation in many economic aspects, ie. an extraordinary growth of the urban population. Santiago, the capital
city, which recorded 26% of the population in 1950, doubled its
size and population in 1960 to 3 million inhabitants. In a
twenty year period from 1950 to 1970, the urban population
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increased from 40% to 60% of the total.

10

During the same period, the government fostered an
industrialization process, the so called "crecimiento hacia
adentro" strategy (domestic growth strategy).

This strategy

expanded the industrial growth from 15% to 29% of the GNP.1 1
As a consequence, the living standards of the urban population,
and to a lesser extent those of the rural population, improved.
General literacy and Social Security coverage increased.

Child-

ren malnutrition rates descended from around 50% in 1960 to
nearly 20% in 1970.12

Landless peasants and lowest income blue

collar workers increased their real wages by 20%.13

While in

1960 only 50% of the labor force population was covered by the
Social Security System, in 1970 70% of the labor force was receiv-

9 14

ing benefits.

General literacy rate increased from 70% to 80%

These direct changes in the nation's standard of

by 1970.15

living were probably accompanied by indirect effects, such as
the improvements of the population's health.
0

During the period 1964-1970, there were great difficulties shifting the public health system from an overwhelmingly
curative approach towards a system with a greater emphasis on
prevention.

The expansion of preventive medicine after 1964

depended more on expansion of the public health budget rather
thaia re-allocation of resources already distributed for curative
medicine.

In 1968 the expansion was impeded by a trend which

reinforced the curative medicine.

In effect, middle income groups

who supported Frei's presidential campaign, forced his administration--despite the Decennial Health Plan--to make concessions
in the public health system.

This pressure consisted of a bill

which created a national public curative service named SERMENA.
SERMENA was designed to serve the middle income sector of employees

and professionals.
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which provided medical care for about

The SERMENA,
10% of the labor force,
health system..

The first

caused two important changes in

the

effect of the SERMENA was to diminish

the cost of health services for the middle income population,
given that the public service subsidized about 40% of medical
costs.

The second effect was to divide public health care

between two kinds of services according to income levels.

The

first kind, formed by the SNS, provided 90% of all hours of medical attention, favouring principally low income people.
second kind of service consisted of the new SERMENA;

it

The
provided

the other 10% of the hours of medical attention to the middle
income sector.

In

1970 SERMENA used 12% of the public health

budget resources which would otherwise have gone to preventive
medicine.
Strong criticisms against the formation of the SEIRMENA
came from "Los Salubristas".within the governmental party,
well as from the left

and right wing parties.

as

This opposition

obliged the government to conciliate. both interests,

those of

pro-SERMENA and those of pro-preventive medicine,

by increasing

the public health budget from 5% of the GNP in

1966 to 7% in

1968 and diverting new resources to both sectors.

However,

these

resources were not enough to maintain the level of preventive
care reached before the creation of the SERMENA in
more,

1968.

Further-

anti-inflationary measures which reduced the public bud-

get between 1968 and 1970 obliged the government to reduce the
coverage of the MSSP and of the ISP.
Due to the great emphasis on preventive medicine at
the beginning of Frei's administration,

the number of preventive

clinics increased 30% between 1964 and 1970.

However, the anti-

inflationary measures applied from 1968 to 1970 resulted in
average number of hours of preventive medical attention in

the
the
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16

clinics decreasing 8% for the six year period.
Therefore, although initially there was a clear interest in the Frei administration to foster preventive medicine
through the Health Decennial Plan, the policies applied later
on, like the SERMENA, reinforced the curative system and contradicted what had been started. Even with contradictions,
the Frei administration opened the way for the following administrations by allocating more resources to preventive medicine
and the particular care of mothers and children than had been
before 1968.
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The Maternal and Child Care Program during President

1.2.3

Allende's Administration (1970-1973).
Beginning in the seventies, Salvador Allende won the
presidential race and became President of Chile for the term
As a member of the Congress and also as a physician

1970-1976.

he had backed several bills in Congress concerning the health
of mothers and children, and the need to improve the Social Security of workers.
One of the most popular slogans during his campaign

for the presidency was to provide free a half-liter of milk a
day for every child.
The Health Sexennial Plan of President Allende's
administration was quite similiar to the plan of the former
administration.

Both administrations considered health a fun-

damental human right and they stated.that the nation ought to
guarantee for everyone access to adequate health, thus, they
also agreed to improve the maternal and children health care
The main differences between the Frei and the Allende

programs.

governments relate to different views of who should administer
health care (the government alone, or the government with the
help of private firms), and whether or not community members
should participate in planning (*).
The goals of the Sexennial Health Plan were first,
to increase the quantity of health services delivered to the
population;

second, to improve the quality of these services;

and third, to improve their effectiveness for reaching those

(*) For a detailed and brief analysis of these differences see:
M. Livingston and D. Raczynski, Politicas y Programas en Chile.
1964-1973. Documento 35-1974. CIEPLAN, Santiago.
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low income people who nost needed them.
Four main programs were established in the Sexennial
Plan:

the Program for Children (from 0 to 15 years), the Pro-

gram for Adults

(from 15 to 64 years),

the Proaram for the Aging

Population (over 65 years) and finally, the Dental Program.
The first two programs , those for children and for adults dealt
with the sub-programs of the Maternal and Children Health Care
Program.

Under this new structure, those sub-programs combined

the age factor as a health risk with the previous concept of a
two-part health system, that is, one of preventive care and an-

other of curative care.

Therefore, using the age factor, each

sub-program could identify a particular group of the population
with high probability of disease:

infants and pre-school child-

ren among the group of children under 15, and women during their
pregnancy and breast feeding period among the group of adults.
The most important of the sub-programs, in terms of
population covered, continued to be first, the Milk Supplementary Feeding Sub-Program, second, the Children Health Care SubProgram, third, the Immunization Sub-Program and fourth, the
Maternal Care Sub-Program.

a.

The Milk Supplementary Feeding Sub-Program (MSSP).
The MSSP continued to extend its coverage to the pop-

ulation with the highest health risk.

An extraordinary campaign

was initiated in 1971 to improve the effectiveness:of this subprogram.

The MSSP for the first time included children between

the ages 6 and 15.

This extension of coverage was administered

by the Junta de Becas

(JUNAEB), a joint service of the Depart-

ment of Education and the Department of Health.
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In 1971, the amount of deliveries of powdered milk

doubled the level of the year 1970, with a delivery of 49 milMilk delivery for the age group from
one year to six years increased 147%, and for the group under
one year increased 50%. About 52% of the deliveries were directed toward the group under six years old. The average provision
lion kilograms of milk.

of powdered milk for children under 15 years increased from 8
17
The coverage for children under one
to 12 kilograms a year.
year increased 20% and for the children between one and six
years increased 80%. In 1973, about 70% of children under six
and 40% between six and fifteen

years received milk provisions.

(See Table I-1)

b.

The Immunization Sub-Program

(ISP).

The immunization activites continued to be coordinated
with maternal and children sub-programs.

An intensive campaign

was carried on during the summers 1971 and 1972 to prevent infant diarrhea and to Leach personal hygiene and sanitary food
preparation to mothers. About 8,000 people participated as
volunteers in the campaign.
The immunization efforts continued through vaccinations directed at diseases such as, polio, measles and tuberculosis, which accounted for the highest toll of deaths among
infants. The total number of vaccinations remained constant
at four million units a year between 1970 and 1973.

(See Table

1-2)
c.

The Children Health Care Sub-Program. (CHHSP).
The sub-program for Children Health Care was main-

tained with slight variation from the previous period, continuing
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with regular check-ups, and nutritional

follow-ups.

Children

exhibiting nutritional problems were monitored by means of detailed health records.

These records-eventually provided needy

children access to hospitals for nutritional treatment.
A national health statistics system for children
under six was instrumented by the SNS.

By means of this data,

health statistics were gathered for each health care center,
each province, and the whole country twice a year.
The number of hours of medical attention in preventive clinics slightly increased from 55% to 58% of the total
hours.of medical attention. i
d.

The Maternal Health Care Sub-Program (MHCP).
The MHCP experienced during this period a great im-

provement.

The number of mid-wives incorporated into the SNS

increased 20%.

The number of hours of preventive medical atten-

tion for women increased 45%, and the number of medical hours
for delivery attention increased 23%. 9
New funding increased the number of hours of professional health care for new babies by 30%.

The rate of children

delivered in clinics increased from 80% to 85% and the rate of
women attended by health services during their pregnancy period
increased from 52% to 65%.20
e.

Analysis of the Period 1970-1973.
The precise effects of the activites of this period

are difficult to evaluate due to the short duration of President
Allende's administration

(in September 1973 President Allende
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was overthrown by a military coup).

Some of the effects were

not evident until later periods, such as, the immunization campaigns against diarrhea, polio, etc.

Other effects tended to

show immediate results, such as the delivery attention to mothers.
It is difficult to distinguish the effectiveness of
Allende's programs from that of the previous administration,
given that both sponsored similiar activities.

For instance,

in the Immunization Sub-Program, these differences tended to
be more conceptual than practical, and statistical distinctions
between the periods tend to be arbitrary.

In the other sub-pro-

grams, resource allocation and planning practice tended to shift
but only slightly.
The socioeconomic factors which influenced health
standards during the Frei period were accentuated during Allende's
administration.

An extensive Agrarian Reform expropriated 50%

of the arable land for state and cooperative agriculture, and
the Ministry of Housing constructed water and sewerage facilities, as well as about 50,000 houses for marginal urban dwellers.
This figure is five fold that of the previous administration.
Both programs significantly improved the living conditions of
at least part of the low-income population.21
Undoubtedly the efforts of Allende's administration
were oriented toward the reinforcement of preventive medicine.
However, he maintained the contradiction inherent in Frei's
administration, that is, the existence of two segregated public
health systems according to income levels, the SERMENA and the
SNS.

In addition, there were important problems which

limited the efforts of Allende's administration to reach the
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needy people.

For.instance, the expansion of milk deliveries

only partially favoured those groups of the population who most
needed them.

About 40% of the milk deliveries were supplied

through the SERMENA, that is for the middle income employees
population, who needed less than the lower income population
attended by the SNS. 2 2
Another problem was the relative ineffectiveness of
the milk program to reach the rural poor.

About 50% of the

rural population, who account for 15% of the total population,
was not covered by the SNS or any other medical care system,
although this population had high demand for both preventive
and curative treatment. 2 3
Despite these difficulties, for ,the age group under
six years, the milk program increased its coverage by 15%,
750,000 children under six were covered by the SNS, or about
70% of the children, and 180% of the number covered in 1970.
In addition tQ-. this age group, for the.first time since the
creation of the milk sub-program, 25 million kilograms of powdered milk were diverted to the age group between six and fifteen years.
The health statistics continued to improve.

Infant

and children mortality continued to descend at an average rate
of 6% a year.

(See Table 1-6)

about 20% of the total

Infectious diseases which caused

deaths in

1970 diminished to 15% in

1973.

Diarrhea episodes, which accounted for 50% of all infectious
diseases in 1969, diminished to 10% of this total in 1973.25
Maternal mortality and infant perinatal mortality continued to
decrease although in smaller proportions than the infants and
children mortality. (See Table I-6)

24
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All these advances in health statistics suggest the
effectiveness of preventive medicine in improving the population's health.

This emphasis on preventive medicine has ex-

tended beyond Allende's administration, despite profound political differences between his administration and that of the
next, General Pinochet's.
1.2.4

The Maternal and Child Care Program during General
Pinochet's Administration.
General Augusto Pinochet came to office in Septem-

ber 1973 following a military coup, and is still in office (1982).
During these years, he has not allowed opposition to his administration, has eliminated Congress and has proscribed all political parties.

Before 1980, the main concern of General Pino-

chet was to establish a new form of political regimen according
to an authoritarian model, where the private sector should dominate the economic sphere.2 6
The goals of Pinochet's administration in public
health were first, to increase the coverage of the public health
service; second, to separate the Social Security System from
the kind of medical attention provided to each person; and third,
to reorganize the administrative structurer

of the health system. 2 7

Only the first of these objectives was implemented
by the Pinochet administration until 1980.

The two other objec-

tives were postponed until the Modernization Program was announced at the end of 1979.28

This modernization, which in-

cludes the institutional transformation of the SNS, began to
be implemented after 1981 and still continues.
In accordance with the authoritarian model, Pinochet
fostered private activities in the health system during the
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period 1974-1980.

However, in 1980, the private sector remained

in the same position that it held in 1973, conducting no more
than 10% of all curative medical consultations.
Despite this pro-business orientation, his administration has maintained the interest and the resources to support
preventive medicine and has continued allocating about half of
the funds for public health to preventive medical activites.
In 1980, public resources for health amounted to 544 million
dollars (valued in 1970) or 8% of the public budget of this year.
This 8% represents an increase of only 1% of the GNP over a ten
year period.

Generally the public health budget has remained

stable.

Some of the maternal and child care sub-programs have
been transformed, particularly in the case of milk distribution,
while the others have maintained their former structures and
objectives.
a.

The Milk Supplementary Feeding Sub-Program (MSSP).
Financial considerations caused the MSSP to replace

about 60% of the distributed powdered milk with milk substitutes.

In 1974, these milk substitutes cost only half of what

the powdered milk had cost.29
six months increased 50%.

Provisions for infants under

The milk for infants from six to

twenty-four months remained constant at two kilograms a month.
Children between two and six years no longer received powdered
milk, instead, they received 1.5 kilograms a month of milk substitutes, such as "Fortesan" or "Amilac".

In all, the milk

sub-program for children under six, including milk substitutes,
increased 30% between the years 1974 and 1979.
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The Junta Nacional de Becas

(JUNAEB),

for children from six to fifteen years,

the sub-program

which used to coordinate

its activities with the MSSP, was shifted to the Department of
Education in 1974.

From 1970 to 1973 the JUNAEB had provided

one free meal a day to 25% of the children attending school.
From 1974 to 1979,

this service decreased by half in

number of

meals provided, although the financial support from the governThese figures indicate a 100% increase

ment had risen by 20%.

in cost per meal, and a great loss of coverage in this program.
b.

The Immunization Sub-Program (ISP).
The ISP increased the total number of vaccinations

bfr 20% between 1974 and 1978.

After 1978, the number of vac-

cinations returned to about 4 million vaccinations, the same
number as had been provided in 1970.

The reduction in vaccin-

ations was due to the erradication of diseases such as small
pox,

which had accounted for 8-10% of the total

number of immun-

izations between 1960 and 1974.
c.

The Children Health Care Sub-Program (CHHSP).
The CHHSP increased its

six years of age.

coverage among children under

In 1980, over 90% of the children under two

years and over 80% of the children between two and six were
regularly enrolled in this program.31

Both groups amounted to

a little more than one million children.
The number of hours of preventive and curative medical care for children has been maintained around the level it
was during the period 1970-1973, with nearly four million hours
of medical attention. 3

2
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d.

The Maternal Health Care Sub-Program

(MHSP).

Resources for the MHSP have greatly increased during
this period.
increased 50%.

The number of hours of medical attention for women
The number of hours of preventive attention pro-

vided by mid-wives also increased 50%, reflecting the administration's particular interest in this program.

This sub-program

covers 70% of all women in Chile.
In addition to the above four sub-programs, Pinochet's
administration has changed the organization which has overseen
the SNS since 1974.

Health activities are coordinated inter-

sectionally with other social services by the Consejos de Acci6n
Social

(CAS);

programs from the Department of Education,

the

Department of Justice, and the Department of Housing are now
coordinated with the health programs, providing an integrated
package of services.
The target population of the national health service
has been clearly defined by the identification of geographical
areas which suffer the most extreme poverty.

Because of this,

the poor people of the rural areas and the marginal urban areas
have a better chance of receiving social and health benefits.
The identification of the poverty and the coordination of activities at the ground level have permitted the development of
an extraordinary governmental campaign to eliminate extreme poverty.

Finally, the Consejos Nacional para la Nutrici6n has been

created as an advisory office which has overseen nutrition policies and program performance since 1975.
e.

Analysis of the period 1974-1980.
Health statistics

about children and mothers have
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continued to improve since the mid-sixties.

The tendency has

been constant, despite deteriorating economic standards. In
effect, between 1974 and 1980, the country doubled its unemploy-,
ment rate and decreased by 20% its food purchasing power compared with the previous years.33

The recovery from an economic

crisis between 1974 and 1976 has been slow, and the GNP per capita has not increased over 1% a year between 1974 and 1980u 3 4
Despite this situation, important health statistics
such as:

infant, pre-school and children mortality rates, child-

ren malnutrition rates and maternal mortality rates have showed
a continuous improvement during the last 7 years.

On the aver-

age, these rates decreased about 8% a year during the period
1974-1980; even malnutrition for children under six has diminished from 17% to 12%.35
It may seem contradictory that health statistics
have continued improving, despite a short-term deterioration
of income levels.

However, this can be explained mainly by

three reasons; first, income reduction occurred in a population
with income levels which were higher in the period 1975-1980
than their income in 1960,

36

therefore, the effects of income

reductions on health status were less severe in the year 1980
than in 1960.

In effect, the lowest income level reached in

the middle of this depression

(30% loss of food purchasing

power in 1975) was similiar to the level of the year 1964. The
average income reduction of 20% which occurred between 1974 and
1976 reached an income level equivalent to the income level of
1968.

By the end of 1980, the income levels of the years 1970

and 1980 were similiar.

A second reason for contradictory statistics might

be that the above figures are average figures which include all
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sectors of the society, however, not all Chileans were affected
in the same way by the depression.

For those members of the

labor force who have to find a different job every day, those
who belong to the "informal sector" and the lowest income sector, the depression will only slightly influence their already
difficult lives.

On the other hand, for those urban workers

from the industry or from the public services who drastically
suffered from massive unemployment, the consequences of depression are relatively much harder.

However, the 30% loss of per-

sonal income of workers belonging to the formal sector of the
economy, was not enough to put them in danger of malnutrition

or high risk of disease.

They had the opportunity to lower their

standard of living to manage.
A third reason for the contradictory statistics was
the existence in 1980 of a net of welfare and health prevention
systems which had not existed ten years earlier.

For instance,

the chain of centers for malnourished children (CONIN) diminished the high incidence of morbidity and mortality among these
children.
Finally, between 1960 and 1980, three million people
moved from rural to urban areas.37
tion rate from 50% to 65%.

This shifted the urbaniza-

The displacement of these people

has come along with improvements in their living conditions.
These improvements are quite difficult to calculate in economic
terms,

but may compensate for loss of income.

Greater avail-

ability of drinking water, communication and education are some
of these improvements.
With all, Pinochet's administration ded not significantly diverge from the previous ones,

regarding the preventive

health care system for mothers and children.

The few modifica-
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tions his administration made, until 1980, seemed to improve
the effectiveness of this system, in light of the extensive
coverage of the Milk Supplementary Feeding Sub-Program and the
Maternal Health Sub-Program.
Finally, as the preventive health care system expands,
so do the costs.

About 250 million dollars were spent in pre-

ventive care activities in 1980, 50% of the public health budget. 3 8
The preventive care-system competes with the curative care system (which accounts for the other 50% of the public health budget)

for

financial

resources which grow scarcer.

Thus,

a need

to evaluate the respective health programs has appeared in order
to improve the effectiveness of several activities as well as
to maintain the present level of costs.

An evaluation which

considers the improvement of health status as the main effectiveness criterion has been carried out in Chapter II of this
paper.
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I.3

EPILOGUE.

After 1980, Pinochet's administration decided to
completely reorganize the Social Security System and the National
Health System.

He announced in 1980 a plan called "Plan de

Modernizaciones", which decentralized the National Health System, and formed private financial institutions to administer
increased, obligatory social security funds coming from workers.
Private enterprises and the general public could no longer afford to pay their social security premiums.
The Plan is still in effect, and a dozen financial
institutions have been formed to administer social security
funds.

But,

the majority of the population still

relies

on the

public social security institutions and do not make attempts to
shift their social security funds from-the public to the private
institutions.
have appeared.

On the other hand, several Institutos de Salud
These are basically buildings with facilities

for private medical attention for people who can afford the
cost of private consultation.

Some are providing alternative

curative medical care for the middle income sectors which used
to be attended by the employee's service SERMENA.

At August,

1982, the future of the Plan de Modernizaci6n is not clear.
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TABLE I-l

THE MILK SUPPLEMENTARY

FEEDING SUB-PROGRAM:

Milk deliveries, number of children under 6 years
benefited, and rate of coverage.

Administration Year Milk Deliveries Children Under 6 Coverage
(metric tons)
(number)
(%)
Frei

Allende

Pinochet

Source:
(*)

1964

7,883

100,000

13%

1969

14,811

400, 000

55%

1970

17,111

500, 000

55%

1973

21,520

750,000

70%

1974

20,806 (*)

700,000

66%

1980

25,194

1,047,534

85%

Ministry of Health

Milk and milk substitutes

(*)
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TABLE 1-2

a-

THE IMMUNIZATION SUB-PROGRAM:

Total number of vaccinations by year and vaccinations against four selected diseases (*)
1964

1969

1970

1973

1974

1980

1482

1304

1150

855

766

3

Polio

685

830

955

2300

1142

1054

Measles

277

277

273

269

298

488

Tuberculosis

290

574

583

627

642

697

4293

4011

4623

4184

4887

4000

Smallpox

Total (**)

Source:

(*)

Years 1964-1970:

M. Livingstone and D. Raczynsky,
Analysis cuentitativo de la evoluci6n de algunas variables de salud
durante el pertodo 1964-1972.
Documento 40. CEPLAN. Santiago.

Years 1971-1978:

Odeplan, Informe Social 2nd Semestre
1979. p.53. Santiago.

Year

Instituto Nacional de Estadisticas.
Series EstadIsticas 1981. Santiago.

1980:

All figures X 1000

(**) Includes vaccinations for all other diseases.
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TABLE 1-3

b

THE MATERNAL CARE SUB-PROGRAM

Physician
Consultations
for
Maternal Care
x 1000)

~Mid-wife
Consultations

x 1000)

Rate of
Deliveries
without
Medical Care

(0/

Rate of
Pregnant Women

Under Care
(%)

1964

398

710

27

1969

535

1310

20

1970

486

1335

20

52

1973

611

1809

15

65

1974

685

2236

13

1980

892

3434

10

Source:

30

70

Years 1964-1970:

M. Livingstone and D. Raczynsky.
op. cit. p. 52.

Years 1970-1980:

Odeplan.
Informe Social Anual 1980.
1981. p.43. Santiago.
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TABLE 1-4

THE CHILDREN HEALTH CARE SUB-PROGRAM:

Number of medical check-ups

for children

Year

1964

1969

1970

1973

1974

1980

Check-ups
(X 1000)

3609

3832

3550

3704

3896

4558

Source:

TABLE 1-5

Odeplan.

Informe Social Anual 1980.

Santiago. 1931.

CURATIVE AND PREVENTIVE MEDICAL ATTENTION,

YEARS 1975, 1978, 1980
Number of consultation X 1000
1975

1978

1980

Sub-Total Prev entive Care

8927

11,745

12,527

Adults

4606

6379

6957

680

965

1011

Children

3640

4400

4558

Sub-Total Cura tive Care

2787

3591

4418

Total Medical Attention

11,714

15,336

16,945

0.88

1.09

1.13

Mothers

Medical Atten tion per inhabitant

Source:

Instituto Nacional de Estadfsticas: Chile Series
Estadtsticas 1981. p. 84. Santiago. 1981

TABLE 1-6

'I

EVOLUTION OF SOME HEALTH VARIABLE, YEARS 1964-1978

Inf ant
Mortality (1)
(under one
year of age)

Mortality (2)
(1 to 4 years)

1964

102.9

6.9

2.8

11.1

57.06

1970

78.7

3.4

1.7

8.6

61.50

1973

65.2

2.5

1.3

8.4

1975

55.4

2.2

1.3

7.2

64.20

1978

38.7

1.1

0.9

6.7

65.65

Source:

Odeplan.

Pre-school

Maternal
Mortality (3)

General

Mortality (4)

Informe Social 2nd Semestre 1979. p. 85.

Life
Expectancy
(years)

(5)

Santiago, Chile.

(1)

Rates X 1000 children born alive

(2)

Rates X 1000 inhabitants from 1 to 4 years

(3)

Rates X 1000 inhabitants

(4)

Rates X 1000 inhabitants

(5)

This rate is the number of years the generation born in the specified year is
expected to live, according to a general life expectancy formula.

TABLE 1-7
Year

CHILE GENERAL STATISTICS
G.N.P.
per capita

(1)

Health
Public
Expenditures

per capita
(2)
1960
1962

1158
1230

22
22
28

1964
1966
1968

1284
1386

1970

1452
1502
1482
1320

27
30
39
38
30

1452
1488

42
48

1972
1974
1976
1978

1980

Source.:

1410

31

% of Public
Expenditures
on Health

Population
x 1000

(3)
4.2
4.9
4.7
5.0
7.0
7.6
8.4
8.4
7.5

7374

8 .884

7.9

8.0

1. Banco Central de Chile.Boletin Mensual
G.N.P. in US dollars of 1980.

11,110

.# 523,#625

2. Odeplan. Informe Social Anual.1980.
in US dollars of 1980
3. Ministerio de Hacienda.Balance Consolidado. years 1960 to 1980
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THE EVALUATION OF THE MATERNAL AND CHILD HEALTH

CHAPTER II

CARE PROGRAM (MCHP).

II.1

INTRODUCTION

At present, the Chilean public health service consists
of several preventive medicine programs.
them is

The most important of

the Maternal and Child Health Care which coordinates

four nation-wide sub-programs.

In

1980,

100% of the preventive

1
medical care was arranged by the public health system.

The public health budget in 1980 amounted to 544 mil8% of the GNP, and approximately 50 dollars per
About 50% of the public health budget is presently

lion dollars,
capita.

expended on preventive medicine.

The Milk Supplementary Feed-

ing Program alone amounted to 55 million dollars
There is

a year.'

general acceptance that the sharp decline

in children and maternal mortality and the increase in life expectancy of the population during the years 1964-1980 are partially due to the growth of the MCHP, and the continuous development of preventive medicine programs.

Still,

in

the 80's

there is great concern about the levels of infant, children
and maternal mortality,

and the low life

expectancy of Chileans

compared to other countries at similar stages of socioeconomic
development. Data indicates that the preventive health system
can still be improved.
Although health problems are generally the product
of socioeconomic environment (housing, heating, clothing, nuincome, etc.), the preventive programs can substantrition,
tially

improve health conditions,

especially those related to

infectious diseases and maternal care.
Great efforts have been made during the last

sixteen
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years to improve the coverage provided by the preventive mediIn 1964, no more than 25% of children under six
cine program.
In 1980, 84% of
and 30% of mothers received preventive care.
the children for that age group, and 90% of deliveries were attended by the program.
there is

Still,

a great inequality in

the distribu-

tion of health resources, for example, -the number of physicians
per inhabitant from region to region. In 1975, in the southern
province of Arauco, the infant mortality rate of 111 per thousand was the highest rate among all Chilean provinces. Arauco's
one physician per 6,500 inhabitants was only one third of the
national average of one per 2,200 inhabitants. The mortality
rate of Arauco doubled the national rate of 60.8 per thousand
for 1975.
The resource inequality among provinces, which is com3
is also evident at the intramon in Latin American countries,
regional level in Chile. Profound inequalities in health standards and resource distribution are present between rural versus
urban areas, and low-income versus high-income areas in any

1

4

These inequalities disadvantage the population
who most needs health care. Therefore, a great matter of concern
for planners is the need to evaluate the coverage and effectiveness of preventive programs in low-income areas.
given region.
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11.2

OBJECTIVES,

11.2.1

Objectives

EFFECTIVENESS CRITERION AND ASSUMPTIONS

The present study evaluates the Maternal and Children
Health Care Program (MCHP) applied in Chile in 1980.

This

program specifically evaluates the four sub-programs which are
coordinated at a ground level:

the Milk Supplementary Feeding

Sub-Program (MSSP), the Children Health Care Sub-Program (CHHSP),
the Immunization Sub-Program (ISP), and the Maternal Health
Care Sub-Program (MHCP).

By law these nation-wide programs are

aimed at the population target of all children under six years
of age, and all pregnant and nursing mothers.
The objectives of this evaluation are:
Objective 1:

To determine the coverage of the Maternal and
Children Care Program among the urban low-income
population of Santiago, Chile.

Objective 2:

To determine if

there are significant differences

in the health conditions of the population who
are covered by the MCHP and those who are not
granted such preventive care.
Objective

3:

To make some recommendations

to improve the ef-

fectiveness of such programs.
Objective 1 focuses on the coverage of the MCHP among
the low income population, since the public health system is
supposed to give preferential treatment to this sector, and
Objective 2 is

related to the effectiveness

of the program.
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Effectiveness criterion

11.2.2

We shall consider the MCHP to be effective if:
1) Health variables on which the program concentrates in a certain period of time show, after application of the program, a
better health condition in the recipient population than in the
non-recipients; and 2) The only causes of such improvements are
due to the program application.

Thus,

for example,

if the ratio

of infant deaths by family (which i.s one of the indicators
selected) is lower in the participating population of the program than in the non-participating population, and the program
was the only cause of this improvement,

then the program is

ef-

fective according to this criterion.
However, this effectiveness criterion cannot resolve
all

the problems in

first,

this analysis,

particularly differentiating

between the specific effects of health activities

from

those of socioeconomic variables, on both the general population
and recipients,

and second,

differentiating the specific effects

of each activity on the health conditions of recipients.
11.2.3

Assumptions
To apply this effectiveness criterion, two assumptions

are made which relate to the nature of the programs being evaluated:
The first

assumption is

that differences in

health standards

are chiefly due to the programs applied,

rather than to differ-

ences in

This assumption assumes

the socioeconomic environment.

that both groups of the population, the recipients and non-recipients of a program,

are residing in

the same socioeconomic

environment and face similar health risks.

The data in this

analysis indicated that there were no significant differences
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socioeconomic conditions, and the analysis was made on a
homogeneous group of the population regarding variables such
in

as income, schooling and family size.
The second assumption is related to the period over which
an individual receives benefits from a program. There are some
programs in which the benefit to an individual's health are
manifested over a long time, i.e., the Family Planning Education of the Maternal Care Sub-Program. On the other hand, other
programs will show results in less time, such as: delivery attention. Therefore, the improvement of individuals' health will
depend on how long these individuals receive benefits.

In order to control the time effects, data for this
evaluation came from individuals who had been residing for at
least eighteen months in a fixed area where programs had been
constantly applied. It is assumed also that this period of time
is long enough to incorporate both short and long term benefits.
Therefore, the data covers a sufficient period of time for the
health benefits to manifest themselves.
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11.3

THE METHOD

The most serious limitation of this evaluation-is that
the outcomes will not guarantee conclusive results, because the
data available provides only partial evidence to prove a conA more conclusive study would have to include data

clusion.

from a bass period before programs were applied, and data from
a period after interventions through the health program took
place.

This evaluation uses only data from the latter period,

which was the only period with health information available.
Consequently, the results can only be useful to make suggestions
for program planners.
To analyze this period, the method was first, to select
a unit of analysis

(e.g. families or individual persons).

The

second step was to select those families who were eligible and
participated in the MCHP (recipient families).

These families

were analyzed separately from the group of families who were
eligible but did not participate (non-recipient families).

The

third step was to select from the information available, socioeconomic and health parameters of the recipient and non-recipient
families.

Finally, a fourth and final step included a statis-

tical analysis of continuous and categorical data variables.
Several hyptheses were tested in order to explain the degree
of relationships between health variables, and between health
variables and socioeconomic variables of recipients and non-recipients.

These results cover the first three sections of

Chapter 11.4.

The final section includes an analysis of Infant

Mortality as a response variable, explained by several other
health and socioeconomic predictors, using several statistical
models.

-49-

11.3.1

Selection of family as a unit of analysis.
The information provided several alternatives for

units of analysis

(See Appendix I about Sample and Data), i.e.,

children, mothers, householders and families.
units were repeated at a family level.

Some of these

For instance, some fam-

ilies had more than one child,therefore a single unit was chosen,
where the repeated elements were weighted according to their
relative participation.
The second reason why the family was chosen as the
unit of analysis was that children, mothers and other relatives
reside in the same socioeconomic environment.

This basic ele-

ment, the family, determines the health status of each member,
since resources such as house, income and food are shared by
all members of a given family.
II.,3.2

Selection of recipientsand non-recipients.
According to the law, the SNS and SERMENA must pro-

vide preventive medical care to all children under six years
of age, and every woman during her pregnancy, deliv-ery and
breast feeding period.

Mothers and children obtained from a

cluster sample of low income residences

(Appendix I) provided

physiological and age data from health check-ups.

In addition,

they were asked if they or,.their children had regularly received
their provisions of milk substitute from the SNS or SERMENA
during the last six months.

This information permited all

eligible families to be included in the analysis.
Eligible families were divided between two sub-samples.
Sub-Sample 1 constituted eligible families with at least one
child under two years of age, and/or a pregnant or a breast
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feeding woman.
provisions.

These families were entitled to powdered milk

They were distinguished from the Sub-Sample 2,

which was formed by those who received milk substitutes, because
these families had at least one child between two and six years.
Three hundred and sixty nine out of 581 families interviewed in the Study of Food Purchasing Power

(where the data

came from, see Appendix I) were eligible for coverage; 166 in
Sub-Sample 1 and 230 in

Sub-Sample 2.

Both samples were divi-

ded between recipients and non-recipients using the information
provided by mothers about reception of milk products.
11.3.3

Selection of Statistics.
The third step was to select a set of statistics

which would permit control of socioeconomic effects of health;
and evaluation of the performance of the four programs' activities.

The socioeconomic information available indicated

three measures which reflect socioeconomic status.

These

parameters were:
a.

The income per capita of families.

b.

The family size.

c.

The number of years of schooling of heads of households.
After the selection of socioeconomic indicators,

health variables were chosen according to the data available
in the survey, and the specificity of the four sub-programs.
The criteria to select health statistics were as follows:
(Initially an evaluation of the entire MCHP was planned, but,
later only part of them were taken into account due to the
lack of information about them.)

The rate of abortions was chosen as an indicator of
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the degree of effectiveness of one of the MCHP activities,
because one of the main commitments of the MCHP was to reduce
maternal mortality, and abortion complications caused 40% of
maternal mortality.

The MCHP tried to avoid abortions by im-

proving family planning and medical attention to pregnant women.
Abortions result from several circumstances. Miscarriages may occur at any time during the first twenty weeks
Stillbirths, (1
of pregnancy (20% of pregnancies in the USA).
out of 80 live births in the USA) and abortions from ectopic
pregnancy, in which the egg implants itself in the Fallopian
tube, (1 out of every 100 pregnancies in the USA) are also
possible during the last four months and require surgical care.
(Statistics for Chile were unavailable.)
Whatever the cause of abortion, its existence indicates
either poor health conditions or inadequate attention to mothers,
particularly in the case of miscarriages and ectopic pregnancy.
Abortions also indicate the failure of preventive anti-conception programs. Lastly, abortions pose serious health and mental
risks to aborting mothers, relative to the physical care and
psychological support they receive at the time of abortion.
Optimum effectiveness of abortion prevention programs would be
a zero, or a minimum abortion rate. To evaluate this area of
the MCHP, a weighted ratio was chosen between the number of
abortions per mother (measured as the difference between the
number of declared pregnancies and the number of children born
alive) and the number of pregnancies by mother. (See Appendix II)
The Immunization Sub-Program's objectives were to
reduce the incidence of infectious diseases such as polio, small
pox, etc. The data available did not provide precise information related to vaccinations, but it did provide information
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about the incidence of diarrhea in children under two years of
age.

As diarrhea is an infectious disease associated with poor

socioeconomic environments, and with the low health status of
children, it was assumed that the incidence of diarrheas in
children might indirectly measure the health environment,
accordingly, the effectiveness of the ISP.

and

However, this indi-

cator can only suggest directions and mustbe considered with
restrictions in evaluating this sub-program.

Notwithstanding

these restrictions, the incidence of diarrhea shows the general
health condition of children, therefore, this variable will
be used as an additional statistic in the effectiveness evaluation of the Children Health Care Sub-Program.
As one of the CHHSP objectives was to reduce infant
mortality,

this

this program.

indicator was a second one chosen to evaluate
This indicator was chosen as a ratio between the

square of infant deaths and the family size, in order to measure
the number of infant deaths in each family by family size.
Finally,

a third indicator of the CHHSP activities

was the nutritional status of children; this reflects the general health status of children and therefore, needs to be taken
into account for the analysis of the MCHP.

Nutritional status

was measured according to the standards of the World Health
Organization.

(See Appendix II)

The Milk Supplementary Feeding Sub-Program has focused
on the provision of milk granted to the low income population
as its main objective.

Hence, the rate of coverage of this

program among this population has been chosen as the effectiveness indicator.
Even though these indicators tend to test

the effec-
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tiveness of each sub-program separately,

given the impossibility

of adequately isolating the effectiveness of each sub-program
on general health, they need to be taken as a whole, unique set
of indicators in
Health Program.

the evaluation process of the Mother and Child
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11.4

RESULTS

This step of the analysis has been divided among
four sections. The first section deals with Objective 1, about
the coverage of the MCHP.

The next three sections deal with

Section 11.4.2 studies significant differences
among socioeconomic conditions of participants and non-partiSection 11.4.3 does the same for health
cipants in the MCHP.

Objective 2.

variables, and finally, Section 11.4.4 shows particular relationships of infant mortality with health and socioeconomic
variables.
11.4.1

and Child Care Program

Coverage of the Maternal

Three hundred and sixty nine families were eligible
to participate in the MCHP and were used for this study. They
were divided between two sub-samples of eligible families.
Each sub-sample was divided between recipients and non-recipients of benefits. This process is shown in Exhibit II.1
EXHIBIT II.1

Recipients and Non-Recipients of Eligible Families by the Milk
Supplementary Feeding Sub-Program
Families with at least one
Sub-Sample 1: Eligible subjects:
child under two and/or one pregnant or breast
feeding woman.
Recipients of powdered milk
Non-Recipients
Total
Sub-Sample 2: Eligible subjects:

Sample size
109
57
166

0/

/0

65%
35%
100%

Families with at least one

child between two and six years

Recipients of Milk Substitutes
Non-Recipients
Total

137
93
230

60%
40%
100%
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65% of Sub-Sample

According to these results,

60% of Sub-Sample 2 are covered by the MCHP.

1 and

The difference

in the proportion of coverage between both groups is not statistically significative at a level 0.05.
The coverage of the MCHP in these low income families
is smaller than the coverage recorded by the Ministry of Health
for the Santiago population in

1980,

of 78.4%.5

The contrast

is higher when this coverage is compared with the figures given
by the Office of National Planning (ODEPLAN).
that

It

92% of low income children under two years

to Sub-Sample 1),
and six years

indicates
(corresponding

and 86% of low income children between two

(corresponding to Sub-Sample 2) were covered by

6

the MCHP.

The reasons why eligible families did not participate
in the MCHP, even though they are equally as poor as the other
participants

(showed in

the next section),

of these reasons may be:

are varied.

Some

self-exclusionary reasons due to

criticism of rough attention by SNS health center personnel,
including physicians and paramedical personnel with mothers;
the rigid schedule of services;

the long waiting period for

attention (sometimes half a day);

the low acceptability of milk

substitutes; the uncomfortable conditions provided by the health
centers for attention by physicians and paramedics;
knowledge, habit or cultural understanding.
of data,

or lack of

Due to the lack

the probable reasons are not analyzed in

this

study

and need further research.
Other reasons for non-participation may be related
to health or socioeconomic characteristics.
in Sections 11.4.2 and 11.4.3.

These are explored
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Beyond the reason to explain the degree of families'
participation in the program, an explanation for the wide discoverage proportions between the SNS statistics
study, are due to the different sample designs
and that of this
crepancies
utilized

in

to collect data.

The SNS collected data by comparing the number of
children attending health centers with statistics about the
number of children probably residing in the area served by that
health center.

Since there is not in Chile a precise and up-

to-date record of the number of children and families residing
in each area, these figures are only rough estimates, which
depend on the accuracy of a Census conducted in 1970.

There-

fore, the rate of participation in these programs according
to the SNS will be influenced by many variables, such as migrations and changes of birth and mortality rates, all of
which affect the precise number of individuals covered by a
program.

For instance,

change in

administrative health areas,

which-occurred between 1975 and 1980, modified the boundaries
of geographical operational areas between health centers and
provoked high discrepancies among coverage figures.
Another problem with the SNS's design is that nonparticipating families might exclude themselves, for the reasons already suggested, from the health centers' services.
which are colThis situation influences the health statistics
lected by the SNS.

For instance,

if

those who participate have

less children than those who do not participate, then, the coverage rate will be overestimated. A similar problem arises if
the health centers are located at a different geographical distance from those who participate than for those who do not participate,

If

there

is

a relation

between degree of distance

from the health center and certain socioeconomical

variables,
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For instance income, the data collected by the health center

will represent a population different from the non-participants.
The sample design of this study is a cluster sample
obtained from low income urban areas of Santiago (see Appendix
I), therefore, the rate of coverage showed in this study is
related to the total families participating in the sample, who
represent the low income population.

While not perfect, the

extent to which this is representative of the urban poor, the
cluster sample of addresses is likely to be much better than
sampling only those who already use SNS services.

However,

this sample cannot avoid the problems associated with its design:
that is the accuracy of defining a cluster according to socioeconomic variables.

In this study, the main characteristic

used in the selection of the cluster was the existence of "barrios" or "campamentos".

If

this

characteristic does not cor-

respond to the low income population residential areas, then
the cluster will represent another kind of population.

A sim-

ilar situation may occur if the random procedures to select
families were biased in some direction.

11.4.2

Differences of Socioeconomic Variables between
Recipients and Non-Recipients
One of the assumptions to apply the effectiveness

criterion to the MCHP is that differences in health standards
of recipients and non-recipients are chiefly due to the programs
applied, rather than to socioeconomic inter-group differences.
Hence, it is necessary to test the differences in socioeconomic
conditions of both groups of the population.
According to the information available, three socioeconomic variables were used to characterize the socioeconomic
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environment of recipients and non-recipients.
were:

These variables

income per capita, family size and household's schooling.
A test was carried out to measure the relationships

between the respective variables for each group.

Tests for

differences of means and differences of variances were applied.
Their Z-scores were compared with the normal curve distribution
in order to accept or reject a hypothesis at a significance
level of o-.=0.05.

The null hypothesis was the existence of no

significant differences between socioeconomic variables for
recipients and non-recipients.

Exhibit 11.2 presents the results of these tests and
the respective significance levels for each standard.
Families' information was missing or not utilized in
these tests.

About 9% of families were missing in the test

for infant mortality;

30% for the breast feeding test; 5% for

the abortion test, and 2% for the diarrhea test.

This situation

was caused by dubious information or lack thereof from some
families about the respective variables.
In a different way, the reduction in the size of both
sub-samples for the analysis of the variable malnutrition is
a consequence of the fact that each family may have more than
one child.

Thus, in this study the average nutritional status

of all children under six who belong to a single family was
analyzed,

EXHIBIT 11.2
TESTING SOCIOECONOMIC VARIABLES FOR RECIPIENT AND NON-RECIPIENT FAMILIES
(two-tail essays)

110:
VARIABLES

Socioeconomic variables of recipiets
have no significant differences.
RECIPIENTS

SUB-SAMPLE

n1
Family size

Income per capita

Schooling

mean

variance

and non-recipients
(
0.05)

NON-RECI I ENTS
11
mean variance

SIGNIFICANT LEVEL FOR:

means

variance

1

109

5.5

4.26

57

5.7

4.45

0.48

0.48

2

137

5.6

3.05

92

5.7

3.46

0,61

0.37

1

99

912.7

189,550

52 937.1

134,898

0.71

0.1

2

122

939.6

173,592

83 1020.7

234,252

0.21

0.20

1

101

6.3

10.28

56

6.1

11.20

0.70

0.69

2

131

6.0

7.48

89

5.6

9.34

0.37

0.36

-60-

The results of Exhibit 11.2 indicate that for all the
socioeconomic variables tests, significance levels are well
over the maximum level permitted by
null hypotheses is accepted.

"2=0.05,

and thereby,

the

Hence, the differences between

groups is not statistically significant.
The acceptance of the null hypothesis indicates that
both groups have a similar socioeconomic environment, to the
extent that the chosen socioeconomic variables represent such
an environment.
These results permit the continuation of the effectiveness analysis in Section 11.4.3, maintaining the assumption
that significant health differences among the population can
be explained by the intervention of health programs.
11.4.3

Health Conditions of Recipients and Non-Recipients
The variables chosen to represent the effectiveness

of the MCHP were tested in a similar manner as the socioeconomic
statistics.

They were tested against the null hypothesis that

no significant differences exist between health variables of
recipients and non-recipients of the MCHP.

The means and var-

iances tests of infant mortality, nutritional status, abortions,
diarrheas and breast feeding periods were applied to the variables of recipients and non-recipients.
sented in Exhibit 11.3.

These results are pre-

EXIIIBIT 11.3
TESTING HEALTl VARIABLES

OF RECIPIENTS AND NON- RECI tIENTS

11o: Health variables of recipients and non-recipients have no significant differences.*

IIEALTHI VARIABLE

RECI PI ENTS

SUB-SAMPLE

sample
size

mean

variance

Infant Mortality **

1

104

Breast Feeding

1

78

5.19

15.430

2

53

2.86

Abortions**

1

107

Nutritional Status

1

Prevalence of Diarrhea
Infants **

**

o0"

sample mean
size

variance

SIGNIF.
means

LEVEL FOR:
variance

0.010

0.34

0.37

35 4.49

12.190

0.34

0.47

3.840

27 3.00

4.610

0.79

0.29

0.58

1.110

54 0.82

1.550

0.75

0.36

48

0.445

0.797

18 0.614

0.773

0.49

0.49

2

51

0.587

1.119

25 0.448

0.783

0.55

0.57

1

109

0.064

0.116

56 0.161

0.283

0.22

0.15

0.029

0.007

in

*

NON-RECI PI ENTS

0.05 according to the normal distribution curve.

Standard relevant only to the quoted sub-sample.

57 0.045
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Even though there are not significant differences at
the level 0.05 for these variables, it may be observed in Exhibit 11.3 that the means in three out of five health statistics
favoured the recipient population by substantial margins.

For

instance, infant mortality is about 40% lower for recipients
than for non-recipients, and incidence of diarrhea is about 60%
lower for recipients than for non-recipients.

In the other

two variables, breastfeeding and nutritional status, the results
are mixed for both sub-samples:

in one sub-sample the mean of

recipients are higher than the mean of non-recipients, and in
the other sub-sample, the situation is just the opposite.
These results leave open the possibility that health
statistics are more meaningful for those who participate in the
sub-programs than for those who do not participate.

However,

meaningful differences perhaps will not be detected as statistically significant due to the small sample size of participant
and non-participant families.

The variations within recipient

and non-recipient groups are so large, that a larger sample
size is needed to reliably detect differences between the groups.
Therefore, the null hypothesis cannot be rejected.
This situation might be such that health conditions
of recipients and non-recipients are quite different and health
variables might interact in an absolutely different manner in
each group. but significant differences would not be detected
due to the sample size problem.
These results suggest that antntivariate analysis
could possibly explain more complex relationships among the
variables

(such as infant mortality and family size), and enable

differences between the groups to be detected without increasing

the sample size.
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A multivary contingency table analysis was utilized
applying a DREG model.

The logit model that was tested explained

the odds of participation as
and abortion rate.

a function of both infant mortality

This analysis included categorized variables:

Participation, Infant Mortality and Abortion.

The general test

of independence for the 2x2x2 table indicated a non-significant
value of chi-square

2.15 for 2 degrees of freedom.

This result

is presented in Exhibit 11.4.
In addition to thelogit model, a bivariate analysis
using 2x2 contingency tables was carried out on breastfeeding
versus participation, and nutritional status versus participation.

The chi-square values for both tests were not significant

at the level 0.05 of the chi-square distribution.

Exhibit 11.5

indicates the results of the independence tests.
In summary, neither means differences tests, nor the
multivary contingency table analysis, nor the 2x2 contingency
tables analyzed, came out with significant chi-square values
able to reject the null hypothesis of independence.

These

results well might explain on the one hand, independence of the
health conditions of participants and non-participants from their
category- of participation in the MCHP, or on the other hand,
these results might also mean that such relationships might exist
but they are unable to be found according to the test applied,
due to the small sample size of both groups of the population.
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EXHIBIT 11.4

MULTIVARY TABLE ANALYSIS FOR PARTICIPATION,
ABORTION,

AND INFANT MORTALITY

(VERSION 3/81)
D R E G -- DICHOTOMOUS REGRESSION PROGRAM
(C)1981 W. H. DU MOUCHEL, M.I.T. STATISTICS CENTER

Participacion with Abortos and Mortality
LOG( P(Y=1)/(

1-P(Y=1)) )

DEPENDENT VARIABLE

u

Y= COL

81 + B2*X2 +
1:Particip

MODEL 0 (1 D.F.): Y INDEPENDENT OF X
MODEL 2 (
***

N=

3 D.F.): ADD COL

3:Mortinf

2:Abortion

18 CASES USED

ITER TRIES
1
1
2
1

LIKE-EQUIV
ERROR RATE
0.26408
0.26358

CONVERGENCE
0.01177
0.00000

COS(CS)
0.49965
0.62429

COS(C.CLAST)
-0.75958
-0.69588

Participacion with Abortos and Mortality
TABLE OF COEFFICIENTS

VAR
1
3

2

STAND
PARTIAL%
MODEL 2
(B/SE)
NAME
LE ERROR
B
ERROR
(
1.41)
.7579
CONSTANT
19.3
.5392
1.04 DF= 1)
10.4
(CHI-SQ=
Mortinf
0.4089
CAT. 1 10.4
0.4178
(
1.02)
CAT. 2
10.4
-1.0863
1.0631
( -1.02)
0.01 DF= 1)
(CHI-SQ=
Abortion
0.1
.0.0771
0.7028
( 0.11)
0.1
CAT. 1
CAT. 2
0.1
-0.0771
0.7028
( -0.11)

MODEL
B
.6931

I

0.0000
0.0000
0.0000
0.0000

Participacion with Abortos and Mortality
ANALYSIS OF LIKELIHOOD-EOUIVALENT ERROR RATE FOR THE REGRESSION
PROPORTION OF Y=1 IN SAMPLE: 0.6667

MODEL 0
MODEL 2

NO. OF
PARAMETERS
1
3

LIKE-EQUIV
ERROR RATE
0.0698
DUE TO MOOEL2
MODEL 2 ERROR
0.2636
MODEL 0 ERROR(TOTAL)
0.3333
SOURCE

LIKE-EQUIV
ERROR RATE
0.3333
0.2636
PERCENT
OF TOTAL
20.9
79.1
100.0

"AODJUSTED" LE
ERROR RATE
0.3805
0.3722
CHI-SO

DF

2.15

2

2.15

2

SUM OF
SQUARES
0.5
3.5
4.0

PERCENT
OF TOTAL
12.4
87.6
100.0
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EXHIBIT 11.5

HEALTH PREFERENCES TO PARTICIPATE IN THE MCHP.

Sample
size

Chi-square values of two by two contingency tables.
Contingency Table

chisquare

degree
of
freedom

sig.
at
0.05

39

Participation vs. Breastfeeding

3.32

1

no

39

Participation vs. Nutritional Status

0.02

1

no

18

Participation vs. Diarrhea

2.53

1

no
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11.4.4

Infant Mortality Relationships

Infant mortality is considered a good indicator of
general health conditions of young populations.

A great effort

of the MCHP has been focusing on the decline of the level of
this indicator.

Hence, a great part of the further analysis

will focus on this variable's relationships.
The matrix of correlations presented in Exhibit 11.6
Part A indicates some degree of association among several health
variables, including infant mortality.

size

However, the small sample

(50) renders only the largest of them statistically signi-

ficant.

These variables with their respective code names are:

Diarrhea

(diarrear), Family size (npers3_r), Abortions

Breastfeeding (mespechor), Income per capita

(Abortos_r),

(Incomere), Nutri-

tional status (SWL), and Infant mortality (Mortinfant).
In the matrix, Diarrhea shows slight correlations of
20% with Abortions, 6f -24% with nutritional status, and of 43%
with Infant mortality.

Income per capita shows a slight correl-

lation of -21% with Family size, and a similar correlation with
Nutritional status of -20%.

Abortions

show a high correlation

with Infant mortality of 65%, and Infant mortality shows a correlation with Breastfeeding of -26%.

Nutritional status correlates

with Diarrheas at -24%.
Another sort of association among health variables
is explained in a multiple regression model.

A multiple re-

gression model was carried out for Infant mortality as a response variable.
Part B.

Its ANOVA matrix is presented in Exhibit 11.6

The overall fit is easily significant at the 0.05 level

and indicates that 64% of Infant mortality total variance is
explained by three variables:

Diarrhea, Abortions and Breast-
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EXHIBIT 11.6
HEALTH RELATIONSHIPS

A.

Matrix of correlations for health and socioeconomic variables

eval

corr(Re12) print
Mort infantr
mespechor
npers3_r
Incomere SWL
Abortos-r
diarrear

1.000
0.180

diarrea r
npers3_r
Abortos r
mespecho r
Income re
SWL
Mort-infant-r

1.000

1.000
0.205 0.122
1.000
0.084 0.127 -0.128
1.000
0.049 -0.054
0.004 -0.215
-0.245 -0.146 0.093 -0.097 -0.207
0.436 0.195 0.656 -0.260 -0.153

1.000
0.160

1.000

population = 50
R

B.

ANOVA Matrix for a multiple regression model on Infant Mortality

eval rgattr(Rel2 save(res2:=residuals)) print rsq.coefsanov
adjrsquare
rsquare
0.634

0.583

coef

constant
diarrea r
npers3_r
Abortos_r
mespecho_r
Income-re
SWL

0.041
0.081
0.004
0.061
-0.012
0.000
0.016

stand-err dgfd
0.041
0.022
0.004
0.011
0.005
0.000
0.010
dgf

sumof_squares

total
regression
error
R

0.497
0.315
0. 182

49.000
6.000
43.000

43.000
43.000
43.000
43.000
43.000
43.000
43.000

F_ratio
1.001
14.026
0.756
29.799
5.689
2.063
2.624

F-ratio
meansquare
0.010
0.053
0.004

sig
0.323
0.001
0.389

0.000
0.022
0.158
0.113

sig

*

*

12.417

0.000

*

*
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feeding period.

In this manner Infant mortality can be ex-

plained as:
Infant mortality=0.041+ 0.081 Diarrhea4- 0.06 Abortions..
-- 0.012 Breastfeeding.
Hence, a family compound of one child with a Diarrhea
episode, a mother with one Abortion, and a baby with a breastfeeding period of six months, will be predicted by this model
to have an infant mortality of 110 per 1000.
Some of the variables which might explain Infant
mortality tend to concentrate their distribution in a few points
of their range.

Four hundred and thirty six out of 537 abortions

observed values (80%) fall within a very limited part of their
distribution range; a similar situation occurred to Income per
capita and Infant mortality variables.

These distributions

might well explain the possibility of some sub-samples of the
population with different characteristics among them.

Hence,

to discover these hidden relationships, a categorization of
these variables was done, to make stronger the characteristics
of some groups.

(See Appendix II)

Therefore, these categorized

variables were analyzed through a multivariate analysis.
A DREG model was used to carry on a regression model
on Infant mortality.

This model uses a logit regression to

explain by several predictors Xi, the prevalence of Infant mortality, as a dichotomous dependent variable.

Prevalence of

Infant mortality may be explained by:
P(Infant mortality=l)
log( ----------------------- )

B*+

B1 X

1-P(Infant mortalityz1)
where B is the coefficient associated to a determined level of
the predictor X.1

It is assumed that these variables may be

fit by a log distribution.
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As these variables are now categorized, the logit
model may not fit well this discrete distribution and may weaken
the accuracy of these predictions. Notwithstanding this problem,
the DREG model also may be used as a multiway-contingency table
analysis of several categorical variables, whenever the Infant
Exhibit 11.7

mortality is a dichotomous dependent variable.

shows the DREG model outcomes explaining prevalence of Infant
mortality, using Abortions(Abm), Income(inc), and Family size
The table of coefficients indicates that
Abortions has the the greatest effect to explain prevalence of
(fam), as predictors.

Infant mortality, with 27.6% of the Like-Equivalent Error Rate

(LEER).

Income has a weaker effect than Abortions with 5.3%

of the LEER, and Family size has null effect.
The three categories of Abortions have significant
differences at 0.05 level, with a chi-square
degrees of freedom.

81.73, and two

Income categories also show significant

differences at the 0.05 level with a chi-square

13.69 and two

degrees of freedom.
In the table of ANALYSIS OF LIKELIHOOD EQUIVALENT

ERROR RATE, the LEER descend from 31% to 19%, that is a 39%
reduction.

This rate is analogous to R squared, the percen-

tage of variance explained by the regression. The general test
of independence of the multiway contingency table indicates a
chi-square

117.08 with 5 degrees of freedom, significant at

0.05 level and over enough to reject the null hypothesis of
independence.
The table of ADJUSTED P(Y= 1) indicates that if the
three predictors were at its means, the mean probability of
zero prevalence of Infant mortality (In this manner Category 1
of this variable was defined.)

will be 74% for all

families,
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11.7

LOGIT MODEL FOR INFANT MORTALITY
D R E G --

DICHOTOMOUS REGRESSION PROGRAM
(VERSION 3/81)
(C)1981
W. H. DU MOUCHEL, .M.I.T. STATISTICS CENTER

LOG( P(Y=1)/( 1-P(Y=1))
DEPENDENT VARIABLE

) = Bi + B2*X2 +

Y= COL

2:Mort

MODEL 0 (1 D.F.): Y INDEPENDENT OF X
1
2
3

1
1
1

0.98297
0.01289
0.00000

0.19739
0.19360
0.19355

.

0.68512
0.70207
0.70222

0.60479
0.81627
0.99848

TABLE OF COEFFICIENTS
VAR
2
i

4

5

STAND
PARTIAL%
MODEL 2
NAME
B
ERROR
LE ERROR
(8/SE)
1.063
CONSTANT 23.8
.1278
( 8.32)
Abm
27.6
81. 73 DF= 2)
(CHI-SO=
CAT. I 27.4
0.9910
0.1100
( 9.01)
CAT. 2 20.4
-1.1607
-7.61)
0.1525
( -4.50)
CAT. 3
-1.4805
7.7
0.3289
inc
5.3
13. 69 DF= 2)
(CHI-SO=
CAT. I
0.0
0.2285
0.7266
0.31)
(
CAT. 2
-0.5538
5.3
0.1497
-3.70)
(
CAT. 3
4.8
0.3508
0.0996
3.52)
fam
(CHI-SQ=
0.2
0. 48 DF= 1)
CAT. I
0.2
0.0757
0.1093
( 0.69)
CAT. 2
0.2
-0.0901
0.1302
( -0.69)

MODEL
B
.7999

I

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

ANALYSIS OF LIKELIHOOD-EOUIVALENT ERROR RATE FOR THE REGRESSION
PROPORTION OF Y=i IN SAMPLE: 0.6900

MODEL 0
MODEL 2

NO. OF
PARAMETERS
1
6
.

LIKE-EQUIV
ERROR RATE
0.3100
0.1935

SOURCE

LIKE-EOUIV
ERROR RATE
DUE TO MODEL2
0.1165
MODEL 2 ERROR
0.1935
MODEL 0 ERROR(TOTAL)
0.3100

"ADJUSTED" LE
ERROR RATE
0.3114
0.1982

PERCENT
OF TOTAL
37.6
62.4
100.0

CHI-SO

OF

117.08

5

117.08

5

SUM OF
SQUARES
24.3
73.7
98.0

PERCENT
OF TOTAL
24.8
75.2
100.0

TABLE OF ADJUSTED P(Y=1)
VARIABLE

VALUE OF X

P(Y=1)

95% CONF LIMITS

X = MEANX

0.7433

0.6927

0.7881

DIST. OF X
MEAN/ST DEV/PROP

I Abm
CAT.
CAT.
CAT.

I
2
3

0.8864
0.4757
0.3972

0.8407
0.3982
0.2564

0.9202
0.5543
0.5573

0.55240.3603
0.0873

CAT.
CAT.
CAT.

1
2
3

0.7844
0.6247
0.8044

0.4611
0.5378
0.7458

0.9393
0.7042
0.8522

0.0262
0.3843
0.5895

CAT.
CAT.

i
2

0.7575
0.7257

0.6914
0.6499

0.8133
0.7905

0.5437
0.4563

4 inc

5 fam
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EXHIBIT II.7
(continuation)

GOODNESS OF FIT ANALYSIS BY EACH PREDICTOR VARIABLE
STRATUM ASSOCIATED WITH
I Abm
CAT. 1
CAT. 2
CAT. 3
overall
4 inc
CAT. 1
CAT. 2
CAT. 3
overall
5 fam
CAT. 4
CAT. 2
overall

N

OBS
P(Y=1)

LIKE-EQUIV ERROR RATE
MARGINAL
MODEL2

%RED

253
165
40
458

0.8814
0.4606
0.4250
0.6900

0.1186
0.4606
0.4250
0.2065

0.1153
0.3669
0.3604
0. 1935

2.8
20.3
15.2
6.3

12
176
270
458

0.7500
0.5739
0.7630
0.6900

0.2500
0.4261
0.2370
0. 2873

0.2400
0.2246
0.1737
0. 1935

4.0
47.3
26.7
32.6

249
209
458

0.7229
0.6507
0.6900

0.2771
0.3493
0.3063

0.1851
0.2041
0. 1935

33.2
41.6
36.8
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At the limits
with a 95% confidence interval from 69% to 78%.
of this range, families who correspond to category 1 of Abortions,

that is

55% of the sample,

Infant mortality.

have '88% probability of zero

Those families in

category 2 of Abortions

have 47% probability of zero Infant mortality, and those
category 3 of Abortions (9%) have 38% probability of zero

(36%)
in

prevalence of Infant mortality.
Confidence Intervals for these above estimations are
Hence, it
shown at the second and third columns of the table.
can be seen as the higher the level of Abortions (from cat. 1
to cat.

3),

the lower is

the probability of zero prevalence of

Infant mortality.
If each one of these groups of families are compared
at the mean of their distributions in the sample (last column:
Dist. of X), the probability of Infant mortality for category
1 of Income per capita, (less than 300 Chilean pesos, or $8.6
For families in category 2, ($8.6 to
per capita/month) is 78%.
$21), this probability is 62% and for families in category 3,
the probability is 80%

(more than $21).

However, category 1 of Income has no significant
differences from the other two categories (B/S error - 0.31 in
TABLE OF COEFFICIENTS).
the sample

Category 1 of Income is only 2% of

(last column of TABLE OF ADJUSTED P(Y= 1)

).

The

other two categories, which have significant differences between
them, amounted to 98% of families, and for them, the zero prevalence of Infant mortality probability increases with increases
in Income.
The TABLEOF GOODNESS OF FIT ANALYSIS

BY EACH PRE-

DICTOR VARIABLE shows the fitted values by the logit model for
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prevalence of Infant mortality, given a predictor X, while maintaing all other predictors constant at their mean values.
Good fittings

will show low differences between the

LEER's marginal values of the multiway table, and those preIt is observed that
dicted by the regression model (model 2).
better fittings are presented for Abortions than for Income.
Given the presence of Abortions as a predictor variable, other
predictors contribute 6.3% to the descent of LEER (overall row),
and given the presence of Income, other variables contribute
more

fourfold

descent rate.

(32.6%)

than the first

case,

to

explain the LEER

In general, Abortions categories are better pre-

dictors than Income categories.
Therefore, according to the logit regression model,
prevalence of zero Infant mortality is explained as follows,
bylbortions and Income as predictors:
P(Y

1)

log(--------= 1.063+ B1 Abortions+ B 2 Income.
1 P(Y 1)

for families in the lowest income value within category
2 of income, ($8.7), the logit model predicts the probability
of zero Infant mortality as shown in Exhibit 11.8.
Hence,

Holding Income constant, the probability of zero prevalence of Infant mortality is nearly 100% more for category 1
of Abortions than for the high level of category 3.

tality

is

A summary of this section indicates that Infant morexplained in a multiple regression model with 64%

R square, by three variables:
feeding.

In

a multiway table

Abortions, Diarrheas and Breastanalysis,

using the DREG model,

Infant mortality has significant relationships with Abortions
and Income. Finally, the logit regression makes similar
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predictions with Abortions and Income(but not Family size)
significantly related to Infant Mortality.

EXHIBIT 11.8
PREDICTION OF ZERO INFANT MORTALITY BY
A LOGIT REGRESSION MODEL

Probability of zero
Infant mortality

Abortion
Category

Income
Category
(1)

76.8%

0

8.7

43.6%

0.2

8.7

38.5%

0.6

8.7

Source:

Exhibit 11.7
1. U.S. dollars of 1980.
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CHAPTER III

CONCLUSIONS AND RECOMMENDATIONS

The results of section one indicate that the coverage rate of the MCHP among the urban low-income population is
lower than the National Statistics indicate.

Different sample

designs might be the cause of such a discrepancy. Data colself-selected families participating in
first,
lected from:
second, the lack of up-to-date grass-root level information about number of population; and third, the lack of
well defined boundaries of geographical coverage for each health
the MCHP;

center, are sorts of difficulties to get reliable coverage data
from the SNS. This difference leads to the recommendation of
a coverage

study on urban and/or rural

low-income population.

This study ought to apply a cluster sample, in a similar way
as this study was done, in order to capture both low-income
participants and non-participants in the MCHP.
The gap suggested by the difference in coverage indicates that a large proportion of most needy people in the
urban areas are still out of the program's reach. Historically,
this sort of program covers a higher percentage of urban people
than rural people and so, the same concern exists forthe lowincome population from rural areas.
The results of section two indicate that no significant differences exist between socioeconomic conditions of
participants and non-participants of this program, measured by
three indicators:

income per capita, schooling, and family

size.
Similar results are found in
health variables:

section three for five

infant mortality, abortions, diarrheas,

breastfeeding periods and nutritional status.
These results might explain two main outcomes.

The
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to accept the conclusions of the statistical
analysis, that is, no significant differences among health
conditions of recipients and non-recipients exist, despite a
first

outcome is

limited sample size analyzed.
Some alternative responses are available to explain
the lack of significant differences between health variables
of recipients

and non-recipients of the MCHP.

period of evaluation determines

data for an initial

initial

The lack of

three main possibilities for the initial period;

they are that

health statistics of recipients were 1) higher, 2) equal to,
or 3) lower than those of non-recipients.
A response to this puzzle may be found in the development of the program.

It

indicates that covered people came

mostly from urban unionized workes from industrial and mining
Non-recipients however, were those people without the

areas.

protection of a social security system,
marginal economic activities.
fore,

very probably,

most of whom worked in

They had lower incomes and there-

lower health conditions than recipients.
since

Four possible processes which may have occurred
the initial

period could explain why health variables of reci-

pients and non-recipients have no significant differences in
possibility is that the health of
The first
the year 1980.
both recipients and non-recipients

improved,

but the improve-

ment of non-recipients were quantitatively greater because they
were living with lower conditions in

period.

the initial

1980, the two groups had reached the same level.
possibility is

one,

that is,

A second

that health conditions of recipients were con-

stant during this period,
increased.

By

and health conditions of non-recipients

The third alternative is the opposite of the second
that recipients decreased their

health conditions
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while the non-recipients' situation remained constant.

The

fourth alternative and final one, is that recipients and nonrecipients of the MCHP decreased their health conditions, but
recipients decreased more than non-recipients.
It is obvious that the third and fourth alternatives
may be discarded at once. The nature of the preventive programs
may not increase the health standards of a population, but they
would in no way decrease it.
The second alternative implies that health conditions
remained constant, despite changes of socioeconomic conditions,
as was explained in Chapter I. There is no reason why these
socioeconomic changes would improve the health conditions of
non-recipients and not improve the health conditions of recipThus, the most likely process is the first one, that
is,. that both populations improved their health conditions but
non-recipients improved in a higher proportion than recipients.

ients.

This last process may occur by tqo circumstances.
There exists the possibility that preventive programs would
have high external effects among the population. These external effects may increase as the coverage of a program inThat is, people benefit from these programs either
creases.
because they are recipients, or because their neighborhood
participates, even though individuals remain non-participants.
In this circumstance, the effectiveness criterion
defined in section two is unable to discriminate between the
The best
effectiveness of programs with external effects.
examples of these

external effects

are the health

educational

programs, and the immunization program, where activities will
likely benefit the whole population, either mothers, children
or other persons.
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A second reason to explain this last process is related to the socioeconomic variables which determine health
conditions.

During the period 1964-1980 important changes

occurred in the socioeconomic environment, such as:

urban

growth, increase of literacy, improvements of communications,
etc. These factors could have had greatest effect on the urban
population who had low living conditions, i.e. the marginal
urban family.

In this manner, because of socioeconomic changes,

non-recipients may have increased their health status to a
point of parity with those sectors who traditionally participated in the program.

This situation would explain why in 1980,

there were no significant differences between socioeconomic
and health conditions of the groups.
The second outcome of this analysis is to assume that
in fact, significant differences exist between health conditions
of participants and non-participants. However, a limited sample
size will not permit us to reject the null hypothesis of no
significant health differences for participants and non-participants, or no relationships between participation status in
the MCHP and health conditions.

If these differences exist,

favouring the Program's participants, then this outcome may
suggest additional evidence about the probability of a positive
In this sense,
effectiveness of the MCHP in health conditions.
this conclusion does not differ from the first one.

Further-

more, these two main outcomes are not exclusive to understand
this phenomena.

Simultaneously, socioeconomic conditions and

health conditions are dependent on each other, as the results
of section four demonstratesmeasuring the effect of income on
infant mortality.
health.

Both tendencies influence outcomes in actual

These outcomes are not conclusive, but tend to suggest

the probability of positive effectiveness of the MCHP on improving the health conditions of mothers and children.
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As it is analyzed in the above text, new research
is urgently needed to evaluate the effectiveness of the MCHP
activities.

The necessity to evaluate isolated effects of

sub-programs' activities on health status, would consider new
methods of analysis to overcome the overlapping effects of
several activities on health, which impede evaluation to a
precise :degree of effectiveness among comparable and alternative health programs.

The health and socioeconomic indi-

cators utilized in the analysis might also need to be improved,
to find more accurate and reliable information about each subprogram's activities and health variables, as well as for the
whole program.

Interrelationships among socioeconomic and

health variables, as well as relationships among variables
from the same field are far from being explained and require
further study.
Finally, the consideration of time-series data or
the collection of information from several cross-section surveys about health and socioeconomic conditions may improve the
quality of the analysis, as well as getting more conclusive
results.
Section four explores the relationships of infant mortality with several health and socioeconomic variables.

Diar-

rheas, abortions and breastfeeding periods have a significant
effect on infant mortality.

In this manner, the MCHP which.

attempts to reduce infant mortality as one of its main objectives,
focuses its activities on these three variables, indicating an
adequate general design of the MCHP program.

A fourth variable

included in the MCHP's activities, nutritional status, does
not show significant relationships with infant mortality, and

this

fact suggests some further assessment of this variable and

related sub-programs, whether the Milk Supplementary Feeding
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Sub-Program or the Children Health Care Sub-Program.
The strong effect of the variable abortion as a predictor of the variable infant mortality in both regression
models indicates the necessity to extend urgently the Maternal
Preventive Health Care Program to those women with the highest
probabilities of aborting.

Also, it suggests an improvement

and reinforcement of the family planning activities which are
carried on within the MHSP.
The significant relationships between infant mortality,
abortion, and income also indicate that health variables are
interrelated with the socioeconomic conditions of the society.
Thus, not only the fitness of health programs might well improve
health conditions of the population, but also the variations
of socioeconomic living conditions might well strongly influence
the effects of any health program.
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APPENDIX I

AI.1

DATA AND SAMPLE

The Sample
The subjects for this study constituted 581 families

whose mother-s were interviewed evey four months at their
from September 1978 until the summer of January 1980.

homes
These

families resided permanently during this period in "barrios"
and "campamentos" (squatters areas) of Santiago, Chile.

In

these areas reside the people classified in the lowest 20%
income bracket.

The low-income urban dwellers are 40% of San-

tiago's population and 16% of the total population of Chile.
These 581 families showed in January 1981 a per capita
income level of 900 Chilean pesos a month, or its equivalent
of 300 dollars a year.

This figure is one fifth of the national

per capita income of 1,410 dollars a year recorded by the World
Bank in 1980.
The 35 minute interviews were pre-arranged with mothers
and took place at their homes.
coded in a pre-arranged format.

Answers to the questions were
When the office supervisors

detected irregularities in the information the interviews were
repeated in the same family by a different interviewer.

Some

computational work was done with the data to verify it.. When
some information fell

out of a permissible range

was carefully examined , and in

(35-')

it

some cases eliminated.

Families were randomly chosen by a three step procedure.

The primary units were "barrios" and "campamentos" of

16 comunas (cities) of Santiago Metropolitan Area, which corresponded by their external characteristics to the very lowincome population.

The National Institute of Statistics and

the Emergency Welfam Board of the Santiago Province provided
up-to-date maps and staff to identify nearly one thousand
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"barrios" or "campamentos", from which primary units were randomly chosen.
In a second step, primary units were partitioned in
five areas, and areas divided in blocks.

In this manner,

300 blocks were randomly chosen.
Families were chosen in the last step from these 300
blocks.

Three random numbers were chosen by block.

They indi-

cated the houses' order, in a clockwise direction around each
block.

Two families were chosen from each block, and one family

from each house.

The third random number was used when houses

selected by the first or the second random number were uninhabited.
From the 600 families which were chosen at the beginning of the study, only 19 families dropped-out.over an 18
month period, 5 of them rejected participation from the start,
2 dropped-out after the second survey in April, 1979, and the
rest were not localized afterwards.
AI.2

The Data
Data for this study came from the fourth survey made

in the Study of Food Purchasing Power of Low-Income Families,
which was sponsored jointly by the World Hunger Program of the
United Nations, and the Nutrition Institute of Chile.

The

data from the study provides ordinal and quantitative data
about the socioeconomic and health characteristics of the
members of each family, their income, expenditures and health.
This information was provided by interviews made to

mothers in January, 1980 and health check-ups made to mothers
and children by a clinical staff of two physicians and four
nutritionists.
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A team of 14 graduate and undergraduate students
participated as interviewers during this 18 month period. They
were selected by their oral and mathematical skills out of 50
candidates.

They received training for 16 hours for each

survey and were constantly supervised in the field by two
supervisors.
About 20% of the interviews were randomly checked in
the field by the supervisors.

Two interviewers dropped-out

in the middle of the study for personal reasons and were not
replaced.
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APPENDIX II:

1.

DEFINITIONS

Abortions:

This is a variable which depends on the

number of pregnancies and the number of children
born alive that each mother between the ages of
15 and 45 declared in the interview.

This expres-

sion was calculated as follows:
Abortions

(Noof pregnancies - Nochildren born alive)2
No of pregnancies
0

category 1:

Abortions

category 2:

Abortions 7 0

For the multivary analysis of section four the categories
were:

2.

Diarrhea:

0

category 1:

Abortions

category 2:

Abortions 7 0 and Abortions -0.20

category 3:

Abortions 7 0.20

Number of children under two years whose

mothers declared had diarrhea during the 7 days
prior to the interview.

When categorized this

variable was as follows:

3.

category 1:

Diarrhea

.

0

category 2:

Diarrhea ;

0

Income per capita:

This is the sum of partial expen-

ditures declared by families on 38 items i.e. food,
services, housing, etc., divided by the family size.
The categories of this variable were:

5

500

category 1:

Income PC

category 2:

Income PC 7 500

For the multiway table of section four the categories
were:
category 1:

Income pc

826 dollars
3

category 2:

Income pc 6

$8.6 and $21.00

category 3:

Income pc 7 $21.00

(300 Chilean pesos)
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4.

This variable was calculated as a

Infant mortality:

ratio between the number of children dead before
the first year of age, and the family size.

This

ratio was calculated as follows:

(N

Infant Mort.

of children dead before 1 year of age) 2
Family size

For the multiway table of section three:
category 1:

Infant Mort.= 0

category 2: Infant Mort.,

0

This definition of infant mortality is not compatible

with the general infant mortality definition, which is
calculated in a different manner.

5.

Schooling:

This variable corresponds to the number of

years of formal education by each household, men
or women.

6.

Family size:
family.

7.

This was categorized as:
category 1:

Schooling i

3 years

category 2:

Schooling

3 years

-

This is the sum of the members of each
It was categorized as follows:

Nutritional status:

category 1:

Fam. Sized 5

category 2:

Fam. Size; 5

It is the average nutritional status

of all children under 6 by family.

The nutritional

status of children is classified according to their
score based upon the formula for a given age:
Score

Height of child - Height of reference population
1 standard deviation

The pattern of reference utilized was the World Health
Organization Table of Length for Age.

Categorized as:

category 1:

Nutr. status of fam."

category 2:

Nutr. status of fam.-27-0

-0.8
.8
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8*

Participation: This is a categorical variable which
divided all eligible families to benefit from the
Maternal and Child Health Care Program between two
groups. The first group, recipients, was all
families who declared receiving milk or milk substitutes from the MCHP. The second group, nonrecipients, was the families who denied having
received milk or milk substitutes.
category 1: Recipients
category 2: Non-recipients
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APPENDIX III:

A.

STATISTICAL INFORMATION

Variable
Abortions:

0.579

1.114

0.815

1.552

0.064

0.116

0.161

0.283

99

912

189,500

non-recipients

52

937

134,898

104
51
101
56
109

0.029

0.007

0.045

0.010

6.33

10.286

6.12

11.20

5.55

4.26

5.78

4.45

recipients
non-recipients

Income pc:

variance

recipients

recipients
non-recipients

Diarrhea:

mean

n
107
54
109
56

Infant mortality:
recipients
non-recipients

Schooling:

recipients
non-recipients

Family size:recipients
non-recipients

57

Nutritional status:
recipients
non-recipients

48
18

Participation
Sub-Sample I:
eligible

y es
n0

109
57

Sub-Sample II:
eligible

y es
n0

137
93

0 .445

0.797

0 .614

0.773
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B.

HISTOGRAMS
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Infant Mortality
cs histogram Mortinfant
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Participation Sub-Sample I

Participacioni
i
2
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Participation Sub-Sample II
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