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PREFACE

This volume contains two separate studies both of which are concerned
with a nutrition intervention carried out in a rural community, Candelaria,
Colombia. The first study conduected in 1975 reports the results of the
Promotora Program--a Colombian attempt to control malnutrition and
disease.

The second study, in many ways unique, focuses upon the question:
What are the long-term effects of community-level nutrition interventions
following their termination using Candelaria as the case example? This
second study, which was part of the overall research program "Analysis of
Community-Level Nutrition Programs," utilizes a data set on five hundred
families, both participants and nonparticipants, gathered two years after
the Promotora program was terminated.

These studies have both influenced and been influenced by our four vear
investigation. The first report acted as an initial model for the other
case study in this research project. As our data handling and
methodological procedures became more fully developed, thev were then

applied to the second study.
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The Promotora Program in Candelaria
Part I:
A Colombian Attempt to Control Malnutrition
and Disease, 1968-1974

William D. Drake, Ph.D.
Luis J. Fajardo, MLD.



THE PROMOTORA PROGRAM IN CANDELARIA:
A COLOMBIAN ATTEMPT TO CONTROL MALNUTRITION
AND DISEASE, 1968-1974

SUMMARY AND CONCLUSIONS

In 1968 a new health program was initiated in Candelaria, Colombia.
This program centered around healtn volunteer workers (Promotoras), girls
between 16 and 21 years of age with at least five years of primary school.
Following a six-month training period, they assumed the task of visiting all
families with children less than six years of age every two months. The
ten volunteers provided education on nutrition, hygiene, and utilization of
health services; gathered data including child height and weight; and
referred sick children to a Health Service Unit. The latter was staffed by
four Public Health Nurse Aides and provided initial treatment of the most
common illnesses. Pregnant and lactating mothers were also instructed in
prenata! and postnatal care.

The overall management of the Health Center was directed by a
general practitioner (sixth year medical student) and a Public Health nurse.
The major purpose of the program was to prevent disease as well as to
reach children before any illnesses had progressed to a point requiring
extensive and costly medical treatment.

By utilizing the volunteers to identify those children requiring further
treatment, the time of the highly skilled health care personnel could he
reserved for tasks appropriate to their skills. The direct participation of
community members in the program increased its acceptability.

Detailed records were obtained on 80 percent of the entire child
population and associated families, including health and nutritional status
and a ricir collection of family socioeconomic information (see Bibliography
and Appendix A). This data set, representing over one-half million variable
observations in 9,800 child and 1,800 family records, was converted to



machine-readable form and analyzed during 1975 and 1976.

The conclusions stemming from this analysis are that the Promotora
Program as carried out in Candelaria was successful in reducing child

malnourishment for a variety of reasons as summarized below.

== Although the child population was well off relative to
other semi-rural Colombian villages at the start of the
program, the malnourishment rate dropped in the entire
child population, from roughly 29 percent in 1968 to 2l
percent in 1974--a 25 percent reduction. This oceurred in
spite of an erosion of purchasing power and a large
turnover in families perticipating in the program
(Figure 3).

~-=  When children who entered the program during their first
year are compared with those entering in their second or
later year, the reduction in malnourishment is even
greater: a 30 to 40 percent improvement (Figure 11).

-- A strong relationship between the presence of diarrhea and
malnourishment is shown both graphically (Figure 4) and
statistically (Pages 19, 20). More important is the finding
that the Promotora Program reduced incidence of diarrhea
significantly: by 20 to 50 percent, depending upon the age
of the child and the duration of time the family was in
the program (Figure 8).

-~ A particularly surprising result was that the nutritional
status of girls improved far more than bovs during the
seven-year period. Based on the Gomez standard, which
was used during the period of the program, malnourishment
in girls decreased from 36.1% to 24.8%, while the rate for
boys went from 19.7% to 17.5%. That is, girl
malnourishment dropped 31% and bov malnourishment
dropped only 12%. Although the utilizatior of a sex-
differentiated standard would change the relative position
of boys to girls, there would be no change in the finding
that girls improved far more than boys (Figure 12).

-- The education level of the parent, expenditures on food,
and monthly income all affected the level of child
malnourishment.

-- During the seven-year period, 1968-1974, there was a
significant erosion in family purchasing power for the
entire community. Although the average family income
increased from 683 pesos to 1251 pesos, real income, when
adjusted for inflatior, dropped to 566 pesos in constant



terms. This resulted in a decrease in real expenditures on
food of 8.7% over the seven-year period (Figure 20).

A function describing the relationship between infectious
disease and food consumption was formulated (Figure 21).
This relationship is important because it could lead to
helping define what the best mixture of com munity-level
interventions should be.

-- Consumption of food also dropped, which increased the gap
between need and consumption from 22.7% to 23% for
proteins and 19.7% to 29.7% for calories. In addition,
shifts occurred from animal proteins to lower priced
vegetable proteins. Whereas the mixture was 47% animal
and 53% vegetable in 1968, it was 37% animal and 63%
vegetable by 1974 (Tabie 7).

-- The use of birth control more than doubled during the
Promotora Program. Families using some form increased
from 18.7% in 1968 to 43.6% in 1974, with the largest
change in use being the IUD (Figure 14). Birth order was
shown to affect sibling malnourishment rate in Candelaria.
It is therefore reasonable to presume that as tamily
planning increases there will be further positive effects
upon the child malnourishment rate.

STATEMENT OF PURPOSE

This report analyzes the nutritional and health characteristics of a
semi-rural Colombian community. It utilizes a set of data almost unique
in the developing world. The data consist of systematic observations of
over 80 percent of all children under six years old and their families
during the "Promotora" program in Candelaria, a town of 8,000.
Promotora's intervention during 1968 to 1974 appears to have successfully
reduced child malnourishment. Equally important, it promises to achieve
similar results if applied elsewhere.

Additionally, this report discusses important methodological issues
related to evaluating community health systems and charting a course of
infuiry into the better understanding of extremely complex
interrelationships underlying malnutrition at the family and community
levels.



THE SETTING - CANDELARIA, COLOMBIA

Candelaria (population approximately 8,000) is located in the Cauca
River Valley 30 kilometers from Cali. The major ecrop produced by the
surrounding rich agricultural lands is sugar cane. Most of the men work in
sugar cane fields or mills. Average monthly income is $30.00 U.S.
Although there is some home production of vegetables and other foodstuffs,
the people depend on cash incomes fdr survival.

Recently the population has been growing at an annual rate of
approximately 10 percent, due to the high natural birthrate and the
immigration of families from subsistence farms in search of employment.
The family migration rate is approximately 18 percent per vear, since many
of the immigrants remain in Candelaria for only a year or two before
moving on to Cali or other cities Thus, Candelaria is in constant

transition—-typical of communities in the area.

DESCRIPTION OF THE PROMOTORA PROGRAM

The Promotora Program centers around health volunteer workers
(Promotoras), between 16 and 2l years of age with at least five vears of
primary school. Following a six-month training period thev assumed the
task of visiting all families with children less than six vears of age every
twe months. The ten volunteers provided education on nutrition, hvgiene.
aid utilization of health services; gathered data ineluding child height and
weight; and referred sick children to a Health Service Jnit. The latter
was staffed by four Public Health Nurse Aides ani provided initjal
treatment of the most common illnesses. Pregnant and lactating mothers
were also instructed in prenatal and postnatal care.

The overall management of the Health Center was directed by a
general practitioner (sixth-year medical student) and a Public Health nurse.
The major purpose of the program was to prevent disease as well as to
reach children before any illnesses had progressed to a point requiring
extensive and costly medical treatment.

By utilizing the volunteers to identify those children requiring further



treatment, the time of the highly skilled health care personnel could be
reserved for tasks appropriate to their skills. The direct participation of
community members in the program increased its acceptability.

As shown in Table 1, the Promotora Program cerviced an average of 921
families per year (except the first year, when 73’ families were involved),
including 1,392 children (first year - 694) less than six vears old. Based
upon a census conducted in 1963, 506 families inhabited the town, including
1,094 children less than six years old, with 2.16 children less than six vears
old per family.

However, 1973 census indicated 1,260 dwellings with 1,952 families, for a
total of 8,773 inhabitants. No data now exist concerning the total number
of children less ‘han six vears old in Candelaria, but it is reasonable tu
believe that between 20 and 25 percent of the population belong in this
age group. Based on these criteria, we can conclude that over 80 percent
of the children in the population participated in the Promotora Program.

During the seven years of the program's operation, 1,840 different
families participated, including 9,051 children less than six vears old. The
operation of the program was fairly stable. The first vear, 40 percent of
the attending families registered, of which 240 families (13 percent)
permanently enrolled in the program for the six years of its; duration.
Abandonment by the enrolled families primarily due to outmigration during
their first year in the program was on the average 17 percent (Table 2).
Thus, except for the initial year, each of the 10 health volunteers served
approximately 139 children in 92 families, with roughlv 17 percent of the
participants changing each year as migration to and from Candelaria
ocecurred.

A health card, Figure 1, was kept by the mother for every child under
six years of age. Data were recorded on this card during each visit so
that the mother could observe the progress of her child in relation to a
standard. The Gomez standard was used for this purpose, and no
distinction was made between male and female children.

Two types of data were generated bv the Promotora Program: (1)
family demographic and general health information; and (2) individual child



health data. Family-level information includes number of years in the
Promotora Program, family size and composition, age of family members,
educational level of parents, occupation, income of principal wage earner,
weekly expenditures of food, and the number of children in the family
classified by degree of malnourishment. Individual child health data consist
of age and weight of child, order of birth in the family, nutritional status,
extent of diarrhea sickness, hospitalization and elinie visitation, and
whether or not DPT and polio immunization was given during the preceding
period. A detailed description of these data is shown as Appendix A.

Candelaria has had health-related interventions since 1958, when the
Board of the Faculty of Medicine at the Universidad del Valle in Caii
decided to establish a rural health center there for teaching purposes.
Consequently, the analysis of the Promotora Program (1968-1974) must be
Placed in the context of these previous interventions. Before delving into
the effects of the Promotora Program it is therefore necessary to desecribe
these previous interventions, a more complete description of which is
contained in "Comparative Effects of Three Types of Nutritional Assistance
Proé'rams," by Alfredo Aguirre, Universidad del Valle, Cali, Colombia,
1971.

== In 1958 the Department of Preventive Medicine and Public
Health of the Universidad del Valle established a rural
health center. Services in preventive and curative
medicine were rendered by residents and medical students
exposed by their work to community problems. The point
was utilization of available resources rather than
development of a "University Hospital" in rural
surroundings.  Students and residents learned to resolve
problems they might face in other ecommunities with no
university assistance.

-- The Nutritional Recuperation Center, started in August,
1962, provided care for children with second- and third-
degree malnourishment after release from the hospital.
Children remained at the center during the week and were
sent home on weekends. Besides furnishing children with
adequate food, the center was to educate the mother
about the importance of balanced diets. It became
evident, however, that the educational efforts were not
reaching the rest of the community; often the siblings of



the children under treatment were malnourished. Even
some of the "recuperated" children became malnourished
upon return home. The costs of the program per
recuperated child were high and the scarce facilities
limited the number who could be treated. The emphasis
was on curative rather than preventive medicine.

-- In January, 1964, the Nutritional Recuperation Center was
disbanded and all children showing any sign of
malnourishment were treated as outpatients. Weekly food
supplements were distributed for each person of vulnerable
age (preschool children, pregnant or nursing mothers).
Mothers in groups of 25-30 took part in seven educational
presentations. The educational efforts of this project
appeared to have reached the rest of the community. The
weight-for-age malnourishment rate decreased from 40.8%
to 31.8% in the first six months of the program and was
proportionately greater in the severelv malnourished groups.
While the project was considered s'-.cessful, the costs were
high in relation to the economic resources of the health
center.

== As a result of municipal water and sewage programs,
67.7% of the homes had sanitary waste facilities and
90.9% had piped water by 1964. The impact of this on the
malnourishment rate cannot be accurately determined, but
a 1963 survey conducted prior to the supplementation
program indicated a rate of 40.8%, compared to the 55.6%
shown in the 1965 national survey.

Consequently, by the time the Promotora Program was
initiated, the children of Candelaria were already
comparatively healthy. The most recent nationwide survey
of Colombia (1966) found that 55.7% of the children less
than six years of age were malnourished in communities
comparable to Candelaria. In 1968, however, when the
Promotora Program was initiated, malnourishment in
Candelaria was roughly 30%, the collective result of the
interventions conducted during the previous decade. Figure
2 summarizes the prevalence of malnourishment and
giarrhea in Candelaria children between 1963 and 1974, and
Table 3 indicates the nutritional status of Colombian
children between 1960 and 1974 in various regions.

It is clear that Candelaria is not typical of rural communities in
Colombia. Although many of its families reside there only temporarily,
the community as a whole is accustomed to projects being conducted by



outsiders. This was a strong influence on the acceptance of the Promotora
Program. Beyond that, water and sewage treatment systems made the
task of reducing the infection rate through education somewhat easier. It
is therefore difficult to predict precisely what the impact c¢f a Promotora
Program weould be in a community with minimal sanitation faecilities and a
malnourishment rate of 50 to 60 percent. Despite these problems, the
Promotora Program in Candelaria is the only program that can be
evaluated and, when the limitations of some of the data are recocgnized,
significant conclusions may still be drawn regarding both the Promotora
Program and some characteristics of the community/family infrastructure.

Time limited the analysis. In many cases underlying relationships have
been c¢nly touched upon. Questions raised have vastly exceeded answers.
The information in this report is offered to enable others to tackle
problems of malnutrition more effectively. We reluctantly call this a final
report, for much more information can and will be derived from this data
source. The results of the Promotora Program are deseribed in the
following section.

THE EVALUATION OF THE PROMOTORA PROGRAM

It would be methodologically convenient if we could merely report
changes in the health and nutritional status of children exposed to the
Promotora Program over the seven-year period 1968-1974 and then assess
whether these changes warranted the expenditures necessary for their
attainment. But such is not the case. Time and again, as we have
examined the relationships between the "intervention and the resultant
improvement in child health, we have found it necessary to delve into
many aspects of the environment that are not directly related to the
Promotora Program. While this has made the task more difficult, it has
also produced a rich collection of exogenous factors which at times have
overwhelmed the effects of the program under direct analysis. We shall
treat each major finding both in terms of the Promotora Program and
where possible, in the larger Colombian setting.

As we evaluate tne Promotora Program, it is also important to clarify



the nature of what we call malnourishment and the methodology employed
to measure changes produced by the program. If we review the natural
history of child malnourishment--whether it is caused by infection or a
nutrient defieciency, or both--we see that children born in a healthy
nutritional state often suffer a period of sharp but short-term malnutrition
during weaning. When malnourishment ocecurs over a short period, it is
characterized by a weight loss in relatio,. to height, and is called acute
malnutrition. If the diseased condition continues, growth in height is
retarded. Prolonged illness produces a permanent deficit in height for a
given age. This deficit we call ehronie or stunting malnutrition.
Recovery from malnutrition results in a weight gain proportional to the
child's height and some gain in the child's height pronortionate to his age.
Consequently, recordings of weight for a given age represent the sum of
damages produced by long-term chroniec malnutrition and short-term acute
malnutrition.

The data set used in this analysis contained weight-for-age information
for all observations, but only a sample of height-for-age information. As a
result, most of the analysis utilizes the weight—for—age‘ measurements.
Under these conditions, then, any short-term changes in the weight-for-age
measurements represent a rather dramatic change in the actual nutritional
status of the child population.

A child was considered undernourished if it was 15 percent below the
expected weight for its age. The Gomez standard was used, which
measures slightly below the 25th percentile of the Boston standard for
children. Note that the standard for the population of Colombia runs
slightly above the 25th percentile of the Boston standard for children, and
undernourishment is defined as a weight loss of 10 percent with regard to
that standard. Thus some children ccnsidered normal in Candelaria would
be considered undernourished if defined by the standard of
undernourishment accepted in Colombia. Given that during the entire
period of the program the same standards and definitions were used, it is
possible to draw conelusions from the variations in the malnutrition rate.

It is necessary to note the different interpretations of the variations in



the malnutrition rate and their implications. The most current is to
express the measurement of undernourishment as a funetion of its
variations by calendar years (malnutrition vs. calendar year). One of the
factors that can most affect this type of analysis is internal and external
migration. In Candelaria, the phenomenon of migration is notable; it has
been calculated that each year a migration of 15 to 25 percent occurs.
Variations in the income of the population serviced are also important.
Another means of expressing the variations in the malnutrition rate
consists of examining its relationship to the amount of time spent in the

program by the participants (% malnutrition vs. years in the program); the
greatest inconvenience with an anulysis of this type lies in the possibility
of deducing the effect of the program with the accompanying effect of an
increase in the age of the population served.

Finally, it is possible to examine the percentage of children who are
malnourished for different cohorts of children defnd in terms of their
length of particiption in the program. This obviates the problems
described previously but, recognizing the fact thst the number of children

in the older ages is generally low, makes the data seem less conelusive.

Changes in Child Malnourishment 1968-1974

At the program's inception in 1968, the malnutrition rate of all grades
was 28.6%. By 1971 it had dropped to 19%. Between 1972 and 1974 this
rate remained stable at around 21% (tigure 3 and T le 4).

It is important to consider if, for the population of Candelaria, we
should expeet a major reduction in the malnutrition rate independently of
whether such a reduction is due tc the intervention; or if the stabilization
of the malnutrition rate is due to the point at whiech the normal

distribution of weight/age does not easily permit a further reduction.
Comparing what is considered the normal weight distribution for the

populaton of Bogota with the population of Candelaria, we see that the
lower weight limit for each group considered normal in Candelaria

coincides with the 20th percentile of the weight distribution for Bogota
children. Thus if the normal populations are comparable, the definition of
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undernourishment would classify 20 percent of the normal children of both
populations as undernourished. In other words, the maximum sensitivity of
the instrumenfs used to measure undernourishment is roughly 20 percent.

We can conclude then that for a combination of reasons, malnutrition
dropped in Candelaria during the Promotora Program to a level below
which it would be difficult to attain under most conditions.

Child Malnourishment and Infection

One of the most useful methods of assessing the impact of a
community health services program is to examine changes in the rate of
infection. However, isolating malnutrition and infection is virtually
impossible.  Their synergistic relationship precludes separation. A change
in the infection rate will affect the amount of nutrients available to the
child, which in turn influences malnourishment. By the same token, a
change in nutrient intake will affect by some degree the incidence and
severity of infections.

Trends in the rate of malnourishment and infection over program and
calendar year will be discussed separately and then compared in order to
identify some of their interrelationships within Candelaria, Colombia. The
analysis uses diarrhea as the expression of infection because of its high
prevalence in early childhood and its statistical correlation with
malnourishment. Our measure of malnutrition is the weight-for-age
classification using the Gomez standard.

The diarrhea rate is the average frequency of diarrhea as recalled by
the mother for the month preceding the Promotora visit. The
quantification of the incidence of this infection is thus subject to a lack
of recall, mothers not seeing the child's stool, and acceptance of what
would clinically be diagnosed as diarrhea as the norm. Despite these
methodological limitations, the diarrhea rate by age may be observed
accurately. There is a low incidence in infancy, when many children are
nursing, and then a sharp rise from six months to 30 months, the
postweaning period. At this time, children are being introduced to new

foods, usually low in protein, and are also mobile, enabling them to crawl
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around and pick up infections. In Candelaria, this period is followed by a
steady decline (Figure 4).

It is important to recognize the "natural change" in rate of
malnourishment and infection as the child ages. This is independent from
any health program. Similarly, differing environmental conditions will
influence what is "natural." For instance, the national Colombian survey
of 1966 showed that the malnourishment rate for children less than one
year was 32.9%. It peaked in the third year at 66.8%, and then dropped
to 55.9% by the fifth year. Therefore, it is misleading to base an analysis
of the effects of the program strictly by charting children over time
because, as they age, a change in their malnourishment rate will oceur
regardless of intervention.

The evaluation of any observable trends in diarrhea over time is
complicated by this "aging effect." The average age of the children in
Candelaria increases the longer they are in the program (Figure 5). There
also appears to be an increase in the average age of the population of
children through the calendar years as well (Figure 6). Thus a change in
the diarrhea rate is not necessarily indicative of success or failure--the
observable trend may be related to the aging process. Therefore, it is
difficult to assess the impact of the progrm based strictly on the graph of
the rate of diarrhea as the time enrolled in the program increases (Figure
7).

Figure 8 indicates that the Promotora program is successful with
respect to reducing diarrhea rates. In essentially all age groups the rate
decreases through the third year of the program. In other words, a two-
year-old in the program the second year will have a lower diarrhea rate
than a two-year-old during its first year in the program.

We had planned to examine both the incidence and severity of diarrhea.
The longer the duvation of a particular case, the greater the impact on a
child's nutritional status. If a child suffers five consecutive davs of
diarrhea, it will be more damaging than five bouts of one dav's duration

separated by a few days of relative health. The data from the Promotora
Program on the duration of diarrhea, however, showed little promise for
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further analysis. It is probably easier for a mother to remember the
number of times the child had diarrhea rather than the duration of each
illness. Thus our attempts to correlate severity of diarrhea with
malnourishment have not yet been successful.

For the reasons described earlier in this section, malnourishment is
clearly tied to infection rates. The graph of malnourishment rate versus
time spent in the program reveals a modest decline after the second year
(Figure 9). During this semester the average age of children enrolled in
the program is 32.4 months, which corresponds with the age in which
children suffer the highest incidence of malnourishment. The rate of
malnourishment does not fall as low as the rate for diarrhea, because
beyond early childhood it is no longer a dominating factor in the etiology
of malnutrition. When children can walk, they are less liable to become
infected with germs from human feces and other contaminants that abound
on the floors and ground of poverty-ridden communities. Furthermore, by
the time they pass early childhood, they have developed some resistance to
diarrhea. At this point, the controlling factors in determining nutritional
status are probably a lack of food and metabolic stresses caused bv low-
grade infections from a variety of sources.

The plot of malnourishment against age and number of years in the
program shows decreasing malnourishment among children three and under
(Figure 10).

Malnourishment does not decrease as consistently for the older age
groups. This could be the result of different factors. The malnourished
four- and five-year-old who is enrolled in the first year of the program
may be chronically undernourished and hence more difficult to treat. An
analysis of the two ycungest groups as they move through the program
indicates a continuel decrease in the malnourishment rate (Figure 11). The
graph of malnourishment by age for the first program year is a reflection
of the expected rate of malnourishment for each age group without any
intervention, and in that sense can act as a control. Figure 11 also
graphically illustrates the importance of reaching the children when they
are very young. If a child is enrolled as an infant, the probability of its

13



being malnourished at age three, four, or five will be lower than if the

child is two years of age at entrv.

Malnourishment and Sex of Child

Ore of the most interesting results to come from the analysis of the
Candeltria Promotora data concerns the effect of sex on both the absolute
amount and the relative change in malnourishment rate. Nationally, the
Colombian rates differ: 47.5% for boys; 64.6% for girls. The same
differential existed for children in Candelaria in 1968: 19.7% for boys and
36.1% ior girls, However, by 1974 the values had changed to 17.3% for
boys and 24.8% for girls (Figure 13).

In other words, most of the drop in malnourishment for all children
between 1968 and 1974 was attributable to a dramatic decrease in female
malnourishment (31 percent) and a modest (12 percent) reduction in male
malnourishment.

Several theories can be offered to explain this observation. Applying
one standard to both males and females could cause a higher female
malnourishment rate than if separate standards were used. However, this
would not explain the narrowing of the differential over the period of the
program.

We suspect that increased awareness of dietary practices and an
explicit observable record of the status of each child regardless of sex no
longer allowed the mother to "favor" male children due to her cultural
‘upbringing. The entire family had visible assessment, showing their
daughters seeming to need more attention relative to their sons. This
permitted other natural paternal instinets towards the well-being of their
family to come into play.

Further analysis will be undertaken on this variable by applying a sex
differential, height-for-weight standard to confirm this sex effect.
However, regardless of which standard is used, the change in
malnourishment rate will continue to be greater for girls than for boys.

14



Malnourishment and Family Planning

Another aspect of the Promotora Program included instruection in family
planning. It is well known that the number of children and their spacing
affect the malnourishment of all siblings in the family. Therefore, one
measure of effectiveness of the program may be usage of birth control as
related to the number of years each family participates in the program.
Figure 13 and Table 8 indicate that birth control usage increased from
19.9% in the first year a family was enrolled to 51.8% in the seventh year,
While all methods except rhythm inecreased substantially, the IUD inecreased
most (6.8% to 19.8%). (When usage is measured over calendar years there
is an increase from 18.7% in 1968 to 43.6% in 1974, as shown in Figure 14
and Table 8.)

The relationship between malnourishmerit rate and child birth order is
shown in Figure 15. The malnourishment rate for children was 15.5% for
first children, rising unevenly to 32.6% for ninth children. Although there
is no direct evidence of the relationship between family planning usage and
number of children in the family, it is reasonable to assume that the
Promotora Program is helping to decrease average family size and
consequently is having a positive effect upon ckild malnourishment.

ANALYSIS OF FACTORS EXTERNAL TO THE PRCGRAM

Figure 16 describes the major factors which determine the nutritional
status of a child. The quantity and quality of food, together with the
degree of biological utilization, determines nutritional status. In turn,
these two major variables are driven by numerous other factors. Some of
these are not related to the Promotora Program but must be considered
when evaluating the results of the experiment.

Malnourishment and Inflaticn

For the most part, the families in Candelaria depend on cash income
for survival. These families are very susceptible to inflation, because their
incomes are so low that 85 percent of their earnings are spent on food.
The graph of the consumer price index reflects the inerease in cost of
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living in Colombia over the seven-year period of the Promotora Program
(Figure 17). The graph of percent change in the consumer price index is
more readily understandable, for it shows the inflativn rate by vear (Figure
18). If wages and per capita food expenditures do not increase annually by
a corresponding rate, less or lower quality food will be purchased and
malnourishment will increase. Applying the consumer price index to the
monthlv income, it can be seen that the real income of families in the
Promotora program decreased from 1968 to 1974 by 7.1 percent (Figure 19).

There is a comparable decrease in per capita weekly food expenditures.
The decrease is 8.7%, which is more than that of monthly income (Figure
20). Since requirements are rather inelastic at low levels of income, we
expected that the percentage decresse in per capita food expenditures
would te less than the decrezse in income, because the people would
increase the proportion of their income spent on food. It appears,
however, that the percent of the income not spent on food is as inelastic
if not more so than food expenditures. The explanation for this relative
lack of elasticity is probably the very high percentage of total monthly
income devoted already to food. The remaining disposable income is so
small that only essentials are being purchased even in good times.

Effects of inflation upon malnourishment are futher dramatized by
observing the manner in which overall child malnourishment rates for the
entire community track expenditures on food in price-adjusted pesos (Figure
20). At almost the same time that real family expenditures in food start
to decrease (1971), the child malnourishment rate ceases to decrease and
begins to climb slowly. On the other hand, if families are divided into
groups of relatively constant expenditures in food (adjusted to 1968 pesos),
the malnourishment rate drops over the life of the program, both in terms
of year in the program and calendar year. Thus, not only is the
Promotora Program effective in improving the nutritional status of the
children, but it is helpful in alleviating and overcoming the potentially
detrimental effects of inflation.
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Mainourishment and Food Consumption

Tables 5, 6, and 7 illustrate how, during the years of the Promotora
Program, the gap between requirement and consumption inereased from
22.7% in 1968 to 33% in 1974 for proteins, and from 19.7% to 29.7% for
calories, reflecting our previcus coneclusions on food expenditures.

In terms of the quality of food consumed, the prediction that inflation
would lead people to buy food of lower quality is also fulfilled, as
evidenced by the fact that the percentage of animal proteins therein
diminishes from 47 percent in 1968 to 37 percent in 1974 (Table 7). Here
again we can expect the effect of the Promotora Program to reduce the
malnutrition rate in spite of not having provoked an increase in the
consumption and quality of food.

A funetion describing the relationship between infectious diseases and
food consumption was formulated. The measure for decrease was incidence
of diarrhea and the variable measuring food consumption was wee:ly food
expenditures per capita in constant pesos. It can be seen from Figure 21
that to attain the same level of nourishment, a diarrhetic child must
consume considerably more nutrients. Conversely, for a given consumption,
a child's level of nourishment will change by as mueh as 15 percent. A 15
percent drop in weight is sufficient to advance the child by at least one
degree of malnourishment. Although the measures available from the data
in the Promotora Program are not ideal for defining this funetion, we
believe these initial findings merit further investigation. A more jrecisely
defined function could lead to helping prediet what the best mixture of
community-level interventions should be.

Malnourishment and Parental Education
Our analysis indicates that parental education affects child malnutrition
to a significant degree. Figures 22 and 23 show literate parents (either

mothers or fathers) having a lower average child malnourishment
throughout the entire seven years of the Promotora Program. It was

hypothesized that the malnourishment rates for literate and illiterate
mothers would converge as the length of time in the program increased,
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L+t we found no such convergence,

Figures 24 and 25 illustrate the tendency for children of a literate
father or mother who remain in the program longer than other children to
have a lower malnutrition rate. For the baby sons of an illiterate father
-or mother, this tendency is not as evident, although for all ages the
malnutrition rate is less following a year of participation in the program
than the malnutrition rate for children unexposed to the program.

Finally, Figure 26 shows that food expenditures are greater in families
whose fathers are literate than they are in families whose fathers are
illiterate, both by program year and calendar year. Thus, the Promotora
Program is as effective in the reduction of the malnutrition rate among

literate families as it is among illiterate families.

FURTHER ANALYSIS OF PROGRAM EFFECTS

The analysis described in previous sections used weight-for-age as the
measure of child malnutrition. As mentioned previously, this measure
confounds both chroniec and acute malnourishment. Consequently, further
eu.alysis was performed on the subset of observations having both height
and weight recordings. This allowed us to observe acute malnourishment
for year 1969 through 1974 on approximately 40 percent of the individual
child observatinns.

A regression equation was formed using the National Academy of
Sciences weight-for-height standard as the dependent veriable. Many
different independent variables were tried, with the following variables
being statistically significant.

Variable Statistically Significant
Definition Relationships
l.  Number of days sick Negative correlation with
with diarrhea nutritional percentile
2. Whether or not Positive correlation with
the mother nursed nutritional percentile for

the first 24 months
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3. Educational level
of mother

4, Sex of child

5. Number of children
in family

6. Age of mother

7. Per capita food
expenditures

8. Amount of time in
Promotora program

Positive correlation with
nutritional percentile

Positive correlation

Negative correlation

Negative correlation

Positive correlation with
nutritional percentile for
2-12 months and 24-48 month
intervals but no significance
for the 12-24 month interval

Positive correlation with
nutritional percentile

These results appear to be consistent with the weight-for-age findings and

show promise of shedding additional light upon the program effects if

pursued further.

CONCLUSIONS

The Promotora Program as carried out in Candelaria was quite

successful in reducing child malnourishment, for a variety of reasons.

Al*hough the child population was well off relative to
other semi-rural Colombian villages at the start of the
program, the malnourishment rate dropped in the entire
child population from roughly 29 percent in 1968 to 21
percent in 1974--a 25 percent reduction. This oceurred in
spite of an erosion of purchasing power and a large
turnover in families participating in the program
(Figure 3).

When children that entered the program during their first
year are compared with those entering in their second or
later year, the reduction in malnourishment is even
greater: a 30 to 40 percent improvement (Figure 11).

A strong relationship between the presence of diarrhea and
malnourishment is shown both graphically (Figure 4) and
statistically (Pages 19,20). More important is the finding
that the Promotora Program reduced incidence of diarrhea
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significantly by 20 to 50 percent, depending upon the age
of the child and the duration of time the family was in
the program (Figure 8).

A particularly surprising result was that the nutritional
status of girls improved far more than boys during the
seven-year period. Based on the Gomez standard, which
was used during the period of the program, malnourishment
in girls decreased from 36.1% to 24.8%, while the rate for
boys went from 19.7% to 17.3%. That is, girl
malnourishment dropped 31% and boy malnourishment
dropped only 12%. Although the utilization of a sex-
differentiated standard would change the relative position
of boys to girls, there would be no change in the finding
that girls improved far more than boys (Figure 12).

The educational level of the parent, expenditures on food,
and monthly income all affected the level of child
malnourishrent.

During the seven-year period 1968-1974, there was a
significant erosion in family purchasing power for the
entire community. Although the average family income
increased from 683 pesos to 1,251 pesos, real income, when
adjusted for inflation, dropped to 566 pesos in constant
terms. This resulted in a decrease in real expenditures on
food of 8.7% over the same seven-year period (Figure 20).

A function describing the relationship between infectious
disease and food consumption was formulated (Figtre 21).
This relationship is important because it could lead to
helping define the best mixture of community-level
interventions.

Consumption of food also dropped, which increased the gap
between need and consumption from 22.7% to 33% for
proteins and 19.7% to 29.7% for calories. In addition,
shifts occurred from animal proteins to lower priced
vegetable proteins. Whereas the mixture was 47% animal
and 53% vegetable in 1968, it was 37% animal and 63%
vegetable by 1974 (Table 7).

The use of birth control more than doubled during the
Pror.otora Program. Families using some form increased
from 18.7% in 1968 to 43.6% in 1974, with the largest
change in use being the IUD (Figure 14). Birth order was
shown to affect sibling malnourishment rate in Candelaria.
It is therefore reasonable to presume that as family
planning increases there will be further positive effects
upon the child malnourishment rate.
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CHILD MALNOURISHMENT RATE

FIGURE 2

CHILD MALNOURISHMENT AND DIARRHEA RATE
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FIGURE 7

CHILD DIARRHEA RATE BY YEARS IN PROGRAM
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FIGURE 10

MALNOURISHMENT RATE VS. AGE AND NUMBER OF YEARS
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FIGURE 11

MALNOURISHMENT RATE VS.AGE OF CHILD AND AGE OF PROGRAM ENTRY
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PERCENT USING BIRTH CONTROL

PERCENTAGE OF WOMEN USING BIRTH CONTROL
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FIGURE 15

MALNOQURISHMENTRATE VS. BIRTH ORDER
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FIGURE 16
INTERRELATIONSHIP BETWEEN NUTRITIONAL STATUS & SOCIOECONOMIC FACTORS
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FIGURE 17

CONSUMER PRICE INDEX IN COLOMBIA 1968 TO 1974
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MONTHLY INCOME

FIGURE 19

MONTHLY INCOME IN PESOS

IN CANDELARIA, COLOMBIA BETWEEN 1968 AND 1974
(BASED ON 1840 FAMILY RECORDS)
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WEEKLY EXPENDITURES ON FOOD PER CHILD VS. NOURISHMENT LEVEL

(CANDELARIA,COLOMBIA)

Without Diarrhea —_—

S

Grade 3

10

20 30

WEEKLY EXPENDITURES ON FOOD PER CHILD
(IN 1968 PESOS)

40

41



Malnourishment Rate (%)

304

FIGURE 22
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FIGURE 23

MATERNAL LITERACY vs. MALNOURISHMENT RATE BY CALENDAR YEAR
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FIGURE 24

PATERNAL LITERACY VS PERCENT MALNOURISHMENT

BY CHILD AGE AND TIME IN PROGRAM
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MALNOURISHMENT RATE (%)

FIGURE 25
MATERNAL LITERACY VS PERCENT MALNOURISHMENT
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FIGURE 26

ADJUSTED FOOD EXPENDITURE PER INDIVIDUAL VS. LITERACY

(CANDELARIA,COLOMBIA)
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TABLE 1

CHARACTERISTICS OF THE PROMOTORA PROGRAM IN CANDELARIA 1968 - 1974
Year: 1968 1969 1970 1971 1972 1973 1974

Participating Families 737 916 8393 905 929 982 905
Participating Children 694 1,309 1,350 1,438 1,430 1,638 1,192
Children per family

(<6 years) 0.94 1.43 1.53 1.53 1.54 1.62 1.32
Average Age of Attenting
Children (months) 26.9 27.9 28.2 28.1 28.9 31.6 31.4
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NUMBER OF FAMILIES PARTICIPATING _TABLE 2
IN PROMOTORA PROGRAM BY YEAR
(BASED ON 1840 FAMILY RECORDS)

1968 .| 1969 1970 1971 1972 1973 1974
J—— ] ]
125
84
7A
&~
t'le Al
63
2310,
S ¥
37
1]
& 22
=]
N 122
103
25
23
a 14
~ 16
]
I | B
39
g 19
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31
g 23
118
2 170
[ JUR § v 4

TQTAL COUNT BY YEAR
l 737 916 893 905 929 982 905
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TABLE 3

NUTRITIONAL STATUS OF COLOMBIAN CHILDREN 1960 - 1974
CHILDREN AREA toshs) | omoF % N 1 I 11
477 Huila (Tolima) Templado (U) 0-15 (a) 1960 47.8 27 28 6
314 Narifio. Alti-Plano (U) 0-]2 1960 52.5 23 N 9
1094 Valle (S.R.) 0-6 1963 59.2 26 13 1.3
640 Colombia (S.R.) 0-3 1963 58.4 25.8 13.8 2
970 Rural. Haliconia (Ant.) 0-13 1968 + + + +
964 S.R. San Jacinto (Bolivar) 3-72 1968 33 49.2 15.8 |
452 San Andre’s 0-6 (a) 1974 62 27.6 9.5 .7
3378 Colombia (9 localidades) 0-6 (a) 1953--68 33.4 45.6 19.3 .7
2000 Colombia 0-18 1964 44 40 14
400 .Bogataf Medio hospitalario 0-6 1962--63 29 47 20
9725 AVERAGES 48% 33% 14% .9%
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TABLE 4

PERCENT MALNOURISHMENT FOR ALL CHILDREN 0-72 MONTHS
CANDELARIA COLOMBIA 1968-74
(Based on Individual Child Data)

NUTRITIONAL STATUS PERCENT MALNOURISHMENT

1968 1969 1970 1971 1972 1973 1974
Grade I 21. 19. 17.3 14.6 17.0 17.9 18.7
Grade 11 6. 5. 5.8 4.3 4.3 3.8 2.2
Grade III 1. .4 .6 .5 .4 .5
Total 28. 26. 25.4 19.5 21.9 22.1% 21.4
Normal 7. 73. 76.6 80.5 78.1 77.9 78.6
Count 694 1309 1350 1438 1430 1638 1192
Nursing 18. 21. 19.6 20.0 - 17.6 13.1 13.4
Count 694 1309 1350 1438 1430 1638 1192
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CONSUMPTION OF NUTRIENTS IN CANDELARIA

TABLE 5

1968 - 1974

1968 1969 1972 1973 1974
Calorie Deficit 19.17 33.50 39.6 31.7 29.7
Protein Deficit 22.7 29.33 42.6 34.5 33
Calcium Deficit 61.83 58.83 79.6 75.6 74.8
Iron Deficit 25.0 27.4 54.2 30.2 30.2
’égl’:‘;":‘e‘;’"’ée)‘" 47.0 430 36.0 37.0
ggg‘:ﬁ;g;e(;;“e"‘ 53.0 57.0 64.0 63.0

52



TABLE 6

PERCENTAGE OF REQUIRED CALORIES CONSUMED IN CANDELARIA 1964 - 1968

f\ge he) L1} + Fx)

Groups & e o < 5 5

[+ o (&) Q
= £ — (2] (73] ~n v n
[~ [8) (] Q D wn +~ — 4
Calendar o= 4 2 = 2 ST 25 25
Year =S5 = a 28 26 22 w2
1964 64 77 51 72 92 89 132
1969 53 62 42 60 76 73 109
1972 43 57 38 54 66 66 99
1973 54 65 43 61 78 75 112
1974 56 67 44 63 80 77 115
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TABLE 7
PERCENlTAGE OF REQUIRED PROTEINS CONSUMED IN CANDELARIA 1964 - 1974

Age © Q - -
Groups & i~ = = =
[y [=] (5] 5
Lo = ~— wv w wn o wn
n o o o 1] [ Y] o —
Calendar o= @ 2 s 2 =i 23 25
Year S a a <3 25 £2 g
1964 58 89 65 S0 90 81 81
1969 51 79 58 84 84 76 76
1972 41 64 47 68 68 62 62
1973 47 73 53 78 78 71 71
1974 418 74 54 80 80 72 72
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TABLE 8

BIRTH CONTROL USAGE BY PROGRAM AND CALENDAR YEAR

{Candelaria Colombia

1968-72)
PRESENT BIRTH CONTROL BY CALENDAR YEAR

1968 1969 1970 1971 1972 1973 1974
Pl 5.9 9.2 11.8 13.3 15.7 15.8 14.9
Rhythm 1.7 1.5 1.3 1.5 .6 1.0 .7
1UD 5.1 5.5 6.3 12.0 16.0 21.7 22.5
Other 6.0 4.9 4.1 3.5 5.7 4.9 5.5
None 81.3 78.9 76.6 69.7 62.0 56.6 56.4
Count 712.0 889.0 862.0 880.0 892.0 941.0 854.0

PRESENT BIRTH CONTROL BY PROGRAM YEAR

1 2 3 4 5 6 7
Pill 8.4 12.3 14.4 15.7 18.2 15.4 13.2
Rhythm .8 1.0 1.3 1.9 .7 1.8 .9
1UD 6.8 9.5 1.4 17.2 22.3 26.2 29.8
Other 3.8 4.4 4.6 5.0 7.4 7.3 7.9
None 80.1 73.1 68.3 60.2 51.3 47.3 48.2
Count 1800.0 1399.0 982.0 722.6 338.0 383.0 228.0
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CANDELARIA INDIVIDUAL CHILD DATA SET: 1968-1974

Variable Variable Card Numeric
Name Number Column [Value
(C=categorical) Description
D 1 11 Family identification code number. Unique to each
family and identical to records in family data set.
Order of person in family (adults first, children next
FAHORD 2 5-6 with oldest first and non-nuclear members last).
AGE 3 7-8 Age of <hild in months at time of visit.
BIRTHORD 5 10 Order of birth in family (1 = first born).
Interval between this child and last born in months.
INTERVAL 6 11-12 0 = no following children.
WEIGHT 7 13-17 Actual weight in gms. of child at time of visit.
' Keight of Boston child at same age in months + by 10.
BOSHT 8 18-22 50th percentile value of doston standard. Cal.18 should
always be zero.
Height of Colombian child at same age in months + 10.
COLWT 9 23-27 50th percentile value of Bogota standard.
Nutritional status of child based upon Candelaria
NU STAT 10 28 standard. 1 = grade I; 2 = grade II; 3 = grade III;
4 = normal.
Percentile of Boston Standard (based upon a chart
BOSTAND " 29-30 look-up for the child's height and age).
Percentile of Candelaria Standard (based upon.a chart
CANSTAND 12 31-32 look-up foi itie child's height and age).
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CANDELARIA INDIVIDUAL CHILD DATA SET: 1968-1974

Variable
Name

Variable
. Number
(C=categorical)

Card
Column

Numeric
Value

Description

33-35

Alpha punch of CAI identifying that this is an indivi-
duai child record.

HETGHT

13

36-38

Height of child at time of visit in centimeters
(blank = no data).

BOSHGHT

14

39-41

Ideal height for child at given age based upon the 50th
percentile of the Boston Standard. This table look-up
was: (if value is greater than 99.9 cm. decimal point
is moved one place to the left).

COLHGHT

15

42-44

Ideal height for child at given age based upon the 50th
percentile of the Colombian Standard. (if value is
greater than 99.9 cm. decimal point is moved one place
te the left).

HURSING

16(c)

45

Breast feeding at time of visit.

No breast feeding at time of visit.

DIARREA

17(c)

46

Child has had diarrea during month preceeding visit.
definition of diarrea is more than three loose stools
per day. Since the mother is the observer this may
also indicate a significant deviation frcm the norm in
her option, the himodal 7requency distribution indicated
35 Lhe data may be the result of differences in
definition.

No diarrea during last month.

DIA #

18

47-48

Nu:? .~ of episodes of diarrea during month preceeding
visit {an epjsode is defineéd as a continued period of
diarrea followed by a period of normalcy).
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CANDELARIA INDIVIDUAL CHILD DATA SET: 1968-1974

Variable Variable Card Numeric
Name Number Column |Value
(C=categorical) Description
DIADAYS 19 49-50 Number of days sick with diarrea during the proceeding
month.
DPT 20(c) 51 1 DPT given during preceeding month.
2 No
POLIO 21(c) 52 1 Oral polio vaccine given during preceeding visit.
2 No
Child visited outpatient clinic during preceeding
OUTPAT 22(c) 53 L month. Children only go to outpatient when sick and
usually upon recommendations of Promotora.
2 No visit
HOSP 23(c) 54 1 Child hospitalized during preceeding month.
2 No hosp” .alization
SICK 24(c) 55 1 Child sick at 4ny time since last visit of Promotora.
2 No sickness
DAYSICK 25 56-57 Number of days sick since last visit - with or without
diarrea. .
MONTHS 26 58-59 The number of months the child has been 1n the Promotora

program and consequently receiving its benefits;

59



CANDELARIA INDIVIDUAL CHILD DATA SET: 1968-1974

Variable Variable Card Numeric
Name Number Column |Value
(C=categorical) _ Description
JUNE 30 27 60 1 Visit of Promotora before June 30th of year; e.g., in

first semester.

2 Visit of Promotora after June 30th of year; e.g., in
second semester.

YEAR 28 61-62 Calendar year of Promotora visit.

Height of child in grams on the first visit child vias
HEIGHT* 29 63-67 in the program. -

. Ideal weight for the age of the child at the time of
* -
BOSHT 30 68-72 the first visit in the program. (Based upon the 50th
percentile of the Boston Standard - in grams + 10.

Ideal weight for the age of the child at the time of

COLWT* 3 13-17 the first visit in the program based upon the 50th
percentile value of the Colombian Standard. {grams s 10)
Change in grade of nutritional
*
CHANGE 32(c) 78 ! Improved status since the child first
. eritered into the program.
2 Worsened Standard is the Candelaria class-
3 No change ification of nutrition.
Change in grade of nutritional
CHANGE 33 9 ! Tmprovement status since the last Promotora
visit. Standard is the Candelaria
2 Worsening classification of nutrition.
3 flo change
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CANDELARIA FAMILY DATA SET:

1968-1974

Variable
Name

Variabie
Number
(C=categorical)

Card
Column

Numeric
Value

Description

1D

1-4

Family identification code number. Unique to each
family and identical to individual child records in
individual data set.

TIME

The nunber of years the family has been in the program
since the beginning of 1968,

IN.PROG

3(c)

Actually in the program as of October 1974

Left the program due to outmigration from Candelaria
prior to October, 1974

Left the program due to all children in family
becoming more than 72 months before October, 1974.

Left program because of dislike prior to October, 1974

Left program for other reasons or don't know {probably
migraticn).

HOUSING

4(c)

Owned own home when entered program.

Rented when entered program.

Living with some other family and not paying rent when
entered program.

FAMS/HS

Number of families 1iving in the same structure.

RENT*

9-12

Rent per month in pesos when entered the program
(blank if owned or if living with someone else).

TYPE HEAD

7(c)

13

Man-husband type of head of household
- upon entering the program

Homan-wife or unmarried
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CANDELARIA FAMILY DATA SET:

1968-1974

Variable Variable Card Numeric
Name Number Column |Value
(C=categorical) Description
TYPE HEAD 7(c) 13 3 Other
AGE.HEAD 8 14-15 Age of head of household upon entering the program.
FAM.SIZE 9 16-17 Humber of persons in family upon entering program.
CH*0-6 10 18 Humber of children in family who are less than 72
months old upon entering the program.
MALES n 19-20 Humber of males in family upon entering the program.
FEMALES 12 21-22 Number of females in family upon entering the program.
Age of father upon entering the program. (Blark if
AGE.DAD 13 23-24 there is no father).
. Age of mother upon entering the program. (Blank if
AGE. MOM 14 25-26 there 1s no mother).
SCHOOL.D 15 27-28 Humber of years of schooling for father.
SCHOOL .M 16 29-30 Number of years of schooling for mother,
ED.LVL.D 17(c) K} 1 IMiterate Level of educational
attainment of the
2 Read and write only father at the time
of entry into
3 Primary(Grades 1-5) progran.
4 Secondary (Grades 6-11)
5 Technical(Comparable to Secondary)
I
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CANDELARIA FAMILY DATA SET:

1969-1974

Variable Variable Card Numeric
Name Humber Column |Value
(C=categorical) Description

ED.LVL.D 17(c) 31 6 University attendance
7 Other or don't know

ED.LVL.M 18{c) 32 1 I1literate Level of educational

attainment of the
2 Read and write only mother at the time
of entry into

3 Primary (Grades 1-5) program.
4 Secondary {Grades 6-11)
5 Tachnical (Comparable to Secondary)
6 University attendance
7 Other or don't know

MRTL.D 19(c) 33 1 Married
2 Living in free union Marital status of
3 Married but separated ::ir;a§:§; :ggn
4 Free union but separated program/
5 Spouse deceased
6 Single

MRTL.M 20(c) 34 1 Married
2 Living in free union (see next page)
3 Married but separated

63



Variable Variable Card Numeric
Name Number Column jValue
(C=categorical) Description
MRTL .M 20(c) 34 4 Free union but separated Marital status of
the mother upon
5 Spouse deceased entry into the
program.
6 Single
OCCUP.HH 21(c) 35 1 Horker - manual Tabor Occupational
: classification of
2 Employee - clerical, office, etc the head of
3 Small merchant household.
4 Other
INC*” 22 36-39 Family income per month in pesos at time of entry
into program.
LST.BORN 23 40-41 Number of months since the 1a§t child was born regard-
less of whether the child lived.
BIRTH. (©) 1 Physician or intern
AID 24(c 42
. Type of person
2 Hidwife who attended
3 Neighbor last birth.
4 Other
BIRTH.CK 25(c) 43 1 Some pre-natal attention by a physician.
2 None
PREG?* 26(c) 44 ] Pregnant at time of entry into prog}am ~ yes.
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CAMDELARIA FAMILY DATA SET: 1968-1974

Variable Variable Card Numeric
Name Number Column [Value .
(C=categorical) Description
PREG?* 26(c) 44 2 No
45 Bad data
FAM.PL 27(c) 46 1 Enrolled in family planning program
2 Was enrolled but not now
3 Not enrolled?
KHOW?FP 28(c) 47 1 Mother has heard of family planning program
2 Not heard
UNIONS 29 48 Number of different unions mother has had which led
to pregnancy. (unions can be marriages, free or casual)
PREGS* 30 49-50 Humber of pregnancies mother has had by time of entry
into program.
BIRTHS* 31 51-52 Number of 1ive births by time of entry into program.
ABORTS* 32 53 Number of abortions by time of entry into program.
STILL* 33 54 Number of stillbirths by time of entry into program.
ALIVE* 34 55-56 Number of children living at the time of entry into
program.
RENT 74 35 57-59 Rent per month in pesos in October, 1974
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CANDELARIA FAMILY DATA SET: 1968-1974

The foliowing variables are the time series data arranged by thz
number of years in the program. Since the variables differ only
by the time during which they were measured, they are described

in general and the variable number that corresponds to program
year is then listed. Note that the label for each variable for

a particular program year differs from those of other years only
in its last character. In the 1ist of variables below a # appears
where this character occurs in the label. Thus the label for a
particular program year would have the program year replace the #.

Variable Variable Nunber for Program Year .
Name (Card columns are in brackets followed by card number.) Description
1 2 3 4 5 6 7
36 51 66 8! 96 m 125 Number of children born Tive
BIRTH# (60,1) | (7,2) (27,2) | (47,2) | (67,2) (16,3) | (36,3) | during program year.
37 52 67 82 97 112 127
¢ Number of abortions durin
ABORT# (61,1} | (8,2) (28,2) |(48,2) [ (68,2) (17,3) | {37,3) program year. -
38 53 68 83 98 113 128
Number of stillbirths during
STILL# (62,1) | (9,2) | (29,2) |(49,2) | (69,2) | (18,3) [ (38,3) program year.
Number of child deaths during
39 54 69 84 99 114 129
orogram year (only children
DEATHS# (63,1) (19.2) (30,2) j(s50,2) | (70,2) (19,3) 1 (39,3) in_program).
40 55 70 85 100 115 130 tethod of bSirth contrel:
BC# (64,1) | (11,2) | (31,2) |(51,2) | (71,2) (20,3) | (40,3) |1 = PiN
2 = Rhythm
3=1UD
4 = Qther
5 = None

66



CANDELARIA FAMILY DATA SET:

1968-1974

Variable Variable Number for Program Year
Name (Card columns are in brackets followed by card number.) Description
1 2 3 4 5 6 7
4] 56 7 86 101 116 131 Monthly family income in
INC#  (65-68,1) [(12-15-2) |(32-35,2) (52-55,2) (72-75,2) (21-24,3) (41-44,3) pesos. Recorded at the
end of each year, but re-
presenting a rough weighted
average.
42 57 72 87 102 117 132 Weekly family expenditures
Foob#  (69-71,1) (16-18,2) (36-38,2) (55-58,2) (5-7,3) (25-27,3) (45-47,3) on food in pesos. Rough
i average for year.
43 58 73 . 88 103 118 133 Calendar year the data
PROGYR# | (72,1)| (19,2) | (39,2) i (59,2) (8,3) (28,3) | (48,3) pertains to. Coded as
follows: 1=68, 2=69, 3=70,
4=71, 5-72, 6-73, 7=74
44 59 74 89 104 119 134 Number uf children in family
CH.TOT# | (73,1){ (20,2) | (30,2} | (60,2) (9,3) (29,3) | (49,3) during year (includes
children over 72 months)
45 60 75 90 105 120 135 Number of children less than
CH.#.0-6] (74,1)| (21,1) | (M,2) | (61,2) | (10,3) (30,3} | (50,3) 72 months alive at end of
program year.
46 61 76 91 106 121 136 Number of children in family
GI.# (75,1)| (22,1) | (42,2) |(62,2) |(11,3) (31,3) | (51,3) less than 72 months, with
' grade I malnourishment at
end of program year.
47 62 77 92 107 122 137 Number of children in family
GII.# (76,1){ (23,1) | (43,2) [ (63,2) | (12,3) (32,3) | (52,3) less than 72 months, with
grade II malnourishment at
end of program year.
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CANDELARIA FAMILY DATA SET:

1968-1974

Variable Variable Number for Program Year
Name (Card columns are in brackets followed by card number.) Description
1 2 3 4 5 6 7
48 63 78 93 108 123 138 Number of children in family
GIII.# (77,1) | (24,1) | (44,2) | (64,2) {(13,3) | (33,3) | (53,3) less than 72 months with
grade I1I malnourishment at
.end of program yea:.
49 64 79 94 109 124 139 Number of children in family
G §- (78,1) ! (25,1) | (45,2) 1| (65,2) (14,3) | (34,3) | (54,3) less than 72 months who
dropped at least cne grade
during the year.
50 65 80 95 110 125 140 Number of children in family
CHa+ (79,1) | (26,1) ! (46,2) |} (66,2) (15,3) | (35,3) | (55,3) less than 72 months who
improved at least one grade
of malnourishment during year
of program.
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THE PROMOTORA PROGRAM IN CANDELARIA:
A REVISITATION TWO YEARS AFTER PROGRAM ENDING, 1976

SUMMARY AND CONCLUSIONS

This report deals with the question: What are the long-term effects of
community-level nutrition interventions earried out in developing countries?
It focuses on a single community, Candelaria, Colombia, for which there is
substantial longitudinal information for the period during which the projects
were in effect, and for a period of two years following completion of the
major program elements. The policy issues are: (1) Are there benefits
accruing to the target population that remain beyond the lnterventlon
itselt? and (2) What are those benefits?

Candelaria is a community in which numerous programs for reducing
child malnutrition have been undertaken over nearly twenty years. These
programs have included food supplementation, provision of potable water,
sanitary sewers, family planning, health and dental care clinies, and, most
recently, a health and nutrition outreach program. This outreach, or
Promotora Program, utilized young women to seek cut high-risk families
with young children and provide both preventive and curative services. It
was initiated in i968 and continued without interruption through 1974, when
it was terminated. |

In 1976 a survey was conducted of a sample of residents of Candelaria,
roughly half of whom had participated in the Promotora Program and half
who had not. To our knowledge, this is the first time such an opportunity
has existed for the analytic study of the long-term residual effects of a
nutrition intervention. As a consequence, several interesting and difficult
research issues arose in the process of this inquiry: for example, defining
the participation status of children who were not yet born when the
Program weas terminated but who (presumably) benefited from the mother's
prior participation. This and other experimental design and data handling
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problems are dealt with in sections II and IIL

Methodological issues, such as the impact of the growth standard
selected, and the functional form and specific statistical model utilized,
are described in Section IV. Several different methodologies were utilized
in parallel, and the similarities and differences are presented. The
differences in findings, depending upon the methodological approach
utilized, lead to a certain degree of analytic indeterminacy for some of
the outcome indicators. . The basis for the substantive findings are
articulated, in each instance being careful to distinguish between the
numerical analytics and judgmental assessments.

Section V presents the differences between participants and
nonparticipants two years after termination of the Promotora Program.
These can be summarized as follows:

1. The nutritional status of children born into participating
families following termination of the program appears to
be no better than children in nonparticipating families.

2. The nutritional status of children who actually participated
in the program two years earlier is less clear. Some of
our analytic indicators show an improved condition and
others do not.

3. Children from families that particpated two years
previously appear to suffer less from diarrhea than
children in nonparticipating families. Different methods of
analysis generated inconsistant conelusions in this instance.
However, since the mother's recall of diarrhes is a
notoriously weak method of measuring prevalance and
severity, underreporting is common. On balance, we are

confident that this coneclusion is valid.

4. Two years following termination of the Promotora
Program, other diseases do not appear to be significantly
affected by past participation, although this lack of
relationship may be due to field-level difficulties in
accurate measurement.

5. Fewer participating mothers in all age categories were
pregnant than were their nonparticipating counterparts.
Depending on the measure used, the pregnancy rate was
roughly thirty percent lower in participants two years
following termination of the Program. This finding holds
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true regardless of the analyties used and is probably the
strongest relationship in the study. Since there was a

government-operated family planning program in existence
during the entire period, there is strong evidence that
reinforcement arising from exposure to the outreach
aspects of the Promotora Program resulted in considerable
synergism. The question of the level of intensity of effort
necessary to have a meaningful impact on the target
population is undoubtedly one of the most significant poliey
issues facing sponsors of interventions, and may be worthy

of further investigation.

STATEMENT OF PURPOSE

This report looks at the lasting impaet of the Candelaria Promotora
Program. As such, it is written with two cbjectives. First, it considers
the long-term effects of participation in the Candelaria Promotora
Program. Second, it considers the methodological issues that confront the
analyst who attempts to determine such long-term effects. In practice,
the second objective had to be met first. We had to make some explicit
decisions with regard to methodology before we could attempt any solid
substantive analysis.

In only a relatively few cases have health/nutrition interventions
generated enough usable data during their terms of operation to allow for
objective (data-oriented) evaluation of their impact. In Candelaria, we
have a situation that may be unique: not only does such data exist from
child measurements and family surveys taken during the program, but also
a revisitation was made to gather parallel data (wo years after the
program was completed. An analysis of the data gathered during the
program is presented in the first report in this volume. Additional analysis
was done by William Drake with Peter Heller (Heller and Drake, 1978).
This report—Candelaria Revisited—concentrates on the data collected two
years after the program was terminated. Specifically, we consider
methodological issues and answers to the following questions:

l. Were the children who participated in the Candelaria

Program healthier than nonparticipants two years after
termination of the program?
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2. Did the families who participated in the program learn
enough to change their behavior in such a way that all
children in the family (participants and those born later)
were better off than those in nonparticipating families?

In the next section we will consider both the nature of the intervention
and the nature of the data set. Following that, we will develop an
empirical "feel" for the data by examining the responses to individual
questions asked in the revisitation survey. This will take us directly to
the methodological issues. Our resolution of these issues is as important
in determining our final results as are the collected data. Finally, we will
answer the questions posed above as best we can within the limitations set
by the methodological problems.

BACKGROUND: PROGRAM AND DATA

Program

A relatively complete description of the Candelaria Promotora Program
is given on page of this volume for readers unfamiliar with the nature
of the intervention. Several key points, however, bear repeating at this
time:

l. The Candelaria Promotora Program was only one
component of a major computing effort by the faculty of
the Universidad del Valle in Cali, Colombia, to bring the
concept of community medicine into the currieculum for its
students (with the ultimate objective, of course, of
increasing the implementation of the concept throughout
rural Columbia). Thus, the population of Candelaria had
already derived substantial benefits from the faculty
involvement at the start of the Promotora Program—
particularly with regard to sewer and water systems.

2. The Program centered around the use of volunteer henlth
workers (Promotoras) to provide education on nutrition,
hygiene, and the utilization of health services; gather data
on child progress with respect to height and weight; and
refer sick children to the appropriate health service unit.
The volunteers tried to visit all families in Candelaria
every two months throughout the years 1968-1974.

3. Candelaria is a "temporary" stopping place for families
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migrating from highly rural settings to the urban areas;
therefore, the family migration rate is approximately
eighteen percent per year.

For a variety of reasons, the Promotora Program was terminated by the
Government of Colombia in 1976. A planned phase-out of the Promotoras

was implemented, which included final visits to all the participants by the
volunteers to describe the revised health care delivery system. Following
the transition, many of the services provided by the Promotora Program
were still available, but usually at a much-reduced level. Consequently,
when we refer to a resurvey of the population in 1976, it would be
inappropriate to assume that all services had ceased airuptly in 1974,

Origins of the Data

As noted, the revisitation of Candelaria in 1976 represents an unusual,
if not unique, attempt to search for enduring impacts of a health/nutrition
intervention. One would hope that the effect of the educational and
immunization components of a Promotora-type program would lead to
behavior changes on the part of mothers—changes that wculd show up in
improved nutritional status for their children when compared to childsen of
mothers who had not seen Promotoras on a regular basis for some time
period during the preceding years.

To test this hypothesis, a survey was administered in Candelaria in
1976, 2 years after the Promotora Program had been phased out. The
survey was a "one-visit" interviéew administered to approximately half of
the families in Candelaria. We do not know the precise nature of the
sampling scheme. We understand that Candelaria is composed of
approximately 70 distinet groupings of houses called blocks. About 25
families live in each block. Thirty-five of the blocks were selected at
random, and every family with a child under § years of age in those
blocks was interviewed. In all, 498 mothers were interviewed; 265 had
participated in the original Promotora Program. Nonparticipant mothers
existed in such large numbers (233, or 46.8%) because of the relatively
high rates of in-migration and out-migration in Candelaria (approximately
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18% per year); thus, in just 2 years, the new migrants, when added to new
families formed, may well be expected to account for half of the families
in Candelaria with children under 6 years old. (No doubt, some former
participants in the city were not interviewed becsause they no longer had
children under 6.)

Mothers were asked questions concerning .participation in those programs
continuing in Candelaria under government auspices after 1974; questions
defining the size and composition of their families; questions concerning
fertility and birth control; and questions revealing the socioeconomic status
of their families. For each child under 6, mothers provided information on
age, sex, breastfeeding history, immunization history, current illnesses and
anthropometries. The basic variables created from both the mother and
child interviews are described in Appendix A.

Preparation of the Data

One experience shared by most social scientists called upon to analyze
data generated and processed by others is the frustration of finding
idiosyncracies in the data during analysis—idiosyneracies which could have
been eliminated or corrected by more careful processing at each of the
stages involved in deveioping a data set. In the case of the Candelaria
revisitation, the surveys were designed, administered, and placed into
machine-readable form before CSF received the data for inciusion in the
project, "Analysis of Community-Level Nutrition Programs.” To minimize
the potential distortion in analysis due to coding and/or keypunching errors,
the data were subjected to a cleaning procedure prior to analysis.

The first and most straightforward step in cleaning the data is the
confirmation that individual variables take on values within permissible
ranges. FORTRAN programs were written for both the children's data and
the mothers' data. When run, the programs made a notation for each
error found in a given record. Erroneous values were set to "missing."
Relatively few such errors were found.

The more complex and more troublesome errors pertained to the
identification numbers of the children and mothers. The original data
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contained a significant number of duplicate identification numbers as well
as some unmatched children and mothers. For example, the data file for
children contained two distinet observations for child ™" in family "2003."
In this instance, one of the two records contained an identification nuraber
from the original Candelaria study that matched the original number for a
mother with family number "2303." The family number for that cl?ild was
changed. There are eleven children in all who could not be matched to a
mother by using logic of the type illustrated above. In the
analysis that follows, these eleven children were omitted from the data
set. Volume VII of this series lists the computer programs used to detect
errors and records the judgments made involving identification numbeérs of
unmothered children.

The data were entered into the data base management system deseribed
in Volume VII in order to facilitate merger with other data sets and
permit application of diverse standards of growth in the analysis. The
MIDAS statistical package was used for statistical operations.

INTRODUCTION TO THE DATA SET: PARTICIPANTS AND
NONPARTICIPANTS

Although the term "data analysis" suggests an objective appraisal of the
content of a data set, the analyst must make some subjective decisions
with regard to his methodology and, later, with respeet to interpretation.
A familiarity with the data set is a necessary foundation upon which to
make those decisions. In this section we desecribe many of the variables in
the data set and examine the relationship between the participants and
nonparticipants with respeet to those variables.

Definition of Participants

For each mother in the study, we can determine participation status by
examining one of two variables. First, if a mother has an identification
number from the Promotora Program, it can be assumed that she was a

participant. Similarly, the response to the request for duration of
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participation is an indication of whether the mother participated. In both
cases, missing responses corresponding to "don't know" were allowed.
Fortunately, for each mother, one of the two questions was answered
definitively, or, at worst, both were answered "don't know." Thus, we
could determine with confidence the figures given earlier: 265 mothers
had participated.

Similarly, several questions existed to determine the participation status
of each child: the identification number in the original study and the
historical record of the Promotora's first and last visit to the child. Using
these questions as a guide, we determined that 310 children had
participated (36.1%) and 549 had not. The first immediate problem was
classification of children under two years of age. They could not have
participated directly in the program, since it terminated before their birth.
Yet, one might argue that if their mothers had participated with an older
brother or sister, they should be differentiated from children born to
mothers who never participated. This consideration led to a four-fold
classification of children, based on age and participation, where a child
under two years of age is a partieipant only if his/her mother participated.

In practice, there is one problem with this eclassification. Some
children over two years old were, in fact, nonparticipants while their
mothers participated; these are children who were old enough to have
participated and, in the resurvey, belong to families who participated, but
who did not participate. There are several possible explanations for this
phenomenon. First, as the Program was phased out, the Promotoras
stopped visiting all new children born to the community. Also, relatives
(cousins, ete.) who were not part of the family at the time of the original
Program had since joined the family. Thirdly, the Promotoras may have
missed some children outright during the Program. Finally, and most
distressing, the children and/or the mothers may have been misidentified
during the revisitation survey. Table 1 indicates the potential magnitude of
this miseclassification.

As shown in Table 1, sixiy-six children who were strictly older than
twenty-four months, at the time of the survey, were matched to a
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partiepating mother and yet did not participate in the Program.
Twenty-six of these children were less then eight months old at the time
that the Promotoras were phased out in Candelaria. In all likelihood,
these children were not added to the Program because of its planned
termination. The others are more of a problem. Attempts to apply
judgment to the classification of these children yielded no adequate and
consistent rule for reclassifying some children as participants. At least, no
empirical basis for reclassification was found to replace the belief that the
interviewers were sufficiently careful in identifying past participants at the
time of the survey.

In the analysis that follows, we will classify mothers as participants
according to the data in the mother's file. We will classify children as
participants according to the data in the children's file. The exception is
that children under two will be assigned to a "family participated"

category based on the mother's participation status.

Comparison of Participants with Nonparticipants

We are now ready to explore the simplest relationships in the data:
comparisons between participating and nonparticipating mothers, and
between particpating and nonparticipating children. Let us begin with the
mothers.

1. MOTHERS

Our first variable for comparison is the age of the mother.
A priori, we would expect the mothers who were visited by the
Promotoras to have been older than those who were not,
because at least some nonparticipating mothers are young
women in newly formed families. Table 2A verifies this
contenticn.

Because we will present many tables in a similar format,
we will deseribe 2A in some detail. The contingency table
presents the number of cases falling in each cell where the
cell is defined as the intersection of the indicated categories
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(thus, 52 mothers between the ages of 15 and 24 participated).
The numbers in parentheses in eaech cell are the row
percentages (thus, 20.3%--52% of 256—participating mothers
were between ages 15 and 24). The test for the existence of a
relationship between the named variables is the Chi-square
test. The Chi-square value, the degrees of freedom, and the
lowest significance level for which the null hypothesis of no
relationship can be rejected are given under the table. The
"direction" of the relationship cannot be summarized in a single
statistic using this format. However, by examining the row
percantages, tha: relationship can usually be determined. In
this case, we see that 46.1% of the nonparticipating mothers
were between ages 15 and 24, while only 20.3% of the mothers
who participated #are so young.

With respect to the number of years in Candelaria, we
would expect many more nonparticipating mothers to have lived
in the city for a short time, only because a primary reason for
nenparticipation is recent in-migration. Table 2B illustrates
this quite clearly, as sixty percent of nonparticipating mothers
lived in Candelaria for less than five years, while only ten
percent of participating mothers in-migrated so recently.

The origins of the mothers in both groups were the same.
Table 2C shows the lack of a statistically significant
relationship between participation and origin at the
"traditionally" accepted significance levels of .01 or .05.

Table 2D contains four subtables addressing the issue of
participation in other continuing programs since 1974 (the year
of the Promotora phase-out). A priori, we might expect
participants in the Promotora Program to be more active in
these other programs, for two reasons. First, their longer
term of residency in Candelaria provided greater opportunity to
learn of these programs. Second, the Promotoras themselves
may have played an active role in referring mothers to these
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programs. Our expectations were borne out in only two cases:
the family planning program and the food distribution program
(PINA). In the latter, so few mothers participated (only 12)
that the result is hardly meaningful.

Family size, a factor thought to be related to nutritional
status, is itself difficult to measure. Multiple-family
housefolds and extended families complicate the definition of
family size. Table 2E presents four subtables—each conveying
a different sense of family size. Participating mothers have
more children under 15. The most dramatic entries in this
table are in the column for one child: only 4.9% of
participants had one child under 15, while 36.1% of
nonparticipants had only one young child. This result is
consistent with our earlier findings that participant mothers
were older and in families of longer existence.

Surprisingly, we find that participating mothers live more
frequently in single-family houscholds—46.85% to 63.1%. As
expected, the size of the nuclear families for participants is
higher (as it should be if there are more children under 15).
The combined effect of participants having larger nuclear
families but smaller numbers of fainilies per household is that
the overall size of household does not differ significantly
between participants and nonparticipants. Probably immigrants
and new families in the nonparticipant group are "doubling-up"
more frequently than more established families.

The two groups are virtually identical with regard to
education level. Table 2F shows clearly that mothers in the
two groups attain the same level of education. The
relationship between father's education and participation is
almost statistically significant, with nonparticipants having
more fathers in the extreme categories.

With regard to access to sewer and water, so few residents
of Candelaria did not utilize those services (3.6% and 2.8%,
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respectively) that a comparison between participants and
nonparticipants is virtually meaningless. Similarly, stove
ownership was nearly universal (97.2%). The univariate
distributions of these variables are presented in Table 2G.
(Mothers were given the opportunity to differentiate between
sole ownership of a stove and shared ownership, but only one
mother scknowledged shared ownership.)

Unlike many rural communities, Candelaria does not have a
cash economy. Measures of expenditure and/or income in
regions where home-grown crops and/or barter economies are
found tend to be misleading. In this data set, we must be
concerned only with distortions due to poor memory and
accounting or due to falsit‘cation by respondents.

Let us first look at expenditures. Table 2H contains the
comparison between participating and nonparticipating families
with respect to weekly food expenditures and monthly
expenditures for other items. The two groups do not differ
significantly on weekly food expenditures but do differ with
regard to expenditures on monthly rent, utilities, education, and
"other" items. The nonparticipant families tend to have more
families on the extremes with regard to monthly expanditures.
(Note that the total number of respondents answering the
question concerning monthly expenditures dropped to 365. This
is an indication of the difficulty in answering such a question.)

The measurement of income in Candelaria is made more
complex because of the existence of a subsidy program.
Participants do not differ from nonparticipants on income;
however, more participants receive the subsidy (65.1% as
compared to 47.4%), and those that do, receive the higher
subsidies; Table 2I indicates these resul:s.

A final factor often considered important in the
determination of socioeconomic status—along with income and
education—is occupation. With regard to occupation, there is
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no agreed-upon convention as to which occupation is "better."
Therefore, it is inappropriate to address the direvtionality of a
relationship between occupation and participation. For the
mother, the occupation question asked only for information on
days away from home. Even here, it is not possible to stute
that fewer days away from home is categorically better than
more. Table 2J relates both the occupation of the household
head and "work-intensity" of the mother to participation. For
the mothers, there is no statistical difference between
participants and nonparticipants. However, the occupation of
the household head is significantly related to participation. A
higher percentage of household heads among the nonparticipants
work as sugar cane cutters.

In summary, we must conclude that there are substantial
and important differences between pa‘rticipating and
nonparticipating mothers. Participating mothers are older,
more given to participation in other programs, have larger
nuclear families in households with fewer families, and have
more cash to spend.

2. CHILDREN

We now make similar comparisons for the children included
in the survey. (In all the tables that follow, the 66 children
over 24 months old whose mothers participated but who did not
participate themselves are nonparticipants.) |

Given that participating mothers were older than
nonparticipants, we might expect that their children were also
older. Table 3A verifies this contention. All age categories
up to 31-36 months have a higher percentage of nonparticipants
than participants. Similarly, from 49-54 months, we find
higher percentages of participants. The test shows that the
overall relationship is significant. Similarly, the birth orders of
the participating children are higher than those of the
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nonparticipants. Fifty-five percent of the nonparticipants were
first or second born; only 33.6% of the participants were
among the oldest children in their families.

By contrast, participants and nonparticipants are distributed
equally over sex (Table 3B). With regard to breastfeeding,
'there is a difference (not quite statistically significant)
between participants and nonparticipants; however, the first
subtable as presented is somewhat misleading (Table 3C). The
confusion arises among children still being breastfed. Because
participants are older than nonparticipants, there are fewer
participants of an age tc be breastfed. Therefore, the fact
that a higher percentage of nonparticipants is currently being
breastfed is misleading. We generated two additional tables to
clarify the nature of the relationship—one table for children
under two and another for children over two. The "direction"
of the relationship is clearer in these two tables
(nonparticipants have higher percentages breastfed for short
time periods or not at all) but the relationships are no longer
close to significant. The weak trend in each age grouvp, being
the same in both, results in a marginally significant
relationship when the age groups are pooled.

Again, the tendency of Promotora Program participants to
avail themselves of other programs and services would lead one
to expect participating children to show a higher rate of
immunization than nonparticipants. Table 3D shows this to be
the case.

In summary, participating children are different from
nonparticipating children. They are older, have been breastfed
more, and have been immunized against more diseases. After
consideration of some methodological issues in the next section,
we will compare participants to nonparticipants on the
remaining questions of the interview. For children, we will
look at nutritional status and disease; for mothers, at fertility.
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However, the ecmparisons on these factors, which can be
viewed as mecasurements of program efficacy, must account for
the other existing differences in groups as enumerated above.

METHODOLOGICAL ISSUES

As noted earlier, this report is one of several prepared as part of a
larger research project to analyze community-level nutrition programs.
During the course of that larger project, several related methodological
problems have repeatedly confounded the analysis. Two of these problems
have a direct bearing on the Candelaria Revisited data set: the selecticn
of a standard for measuring nutritional status, and the selection of a
functisnal form to deseribe the relationship between age and nutritional
status. As we shall see, these two problems are inextricably related.

We have shown that in the survey the participants were not "matched"
to the nonparticipants. One method of accounting for the differences in
the two groups is the application of multivariate statistical analysis—a
method that controls statisti:ally for the differences between groups. We
will use regression analysis, s technique by which the significance of a
single variable in explaining the variance in a dependent variable can be
established, given the strength of explanation of other independent
variables. For example, it is possible to determine the significance of
participation in explaining the variance in nutritional status, given the
explanatory power of other variables such as age, income, and sex.

To illustrate the methodological issues related to choice of standard, we
will select a "simple" multivariate model—one hypothesizing that nutritional
status is a function of only two variables: age of child and participation
(we will expand this model later). This mndel requires that two decisions
be made. First, we must select a standard for measuring nutritional
status; then we must seleet the functional form of the equation.

Selection of a Growth Standard
The determination of the nutritional status of preschool children is a
difficult task. It is especially challenging in a field (as opposed to a
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clincial) setting. The generally accepted method of quantifying nutritional
status in the field is to ecompare one or more anthropometric
measurements on & child to standards derived for comparable children.
Inadequate growth as demonstrated by anthropometric deficiency is taken
as an indication of malnourishment.

This method leaves two unresolved questions: What is the appropriate
anthropometric measurement? and, What is the best standard? With regard
to the appropriate measurement, we limit the discussion to those measures
taken during the Candelaria Revisited survey.

The height, weight, and age of each child were recorded (all but 8
children were weighed, while height was recorded for all but 40 children).
Therefore, it was possible to define nutritional status with a measure of
stunting (the ratio of actual height to the standard height for the child's
age: height/lieight(age), a measure of wasting (the ratio of actual weight
to the standard weight for the child's height: weight/weight(height), and
the most frequently used measure of the combined effects of stunting and
wasting (the ratio of actual weight to the standard weight for the ehild's
age: weight/weight(age). The relative merits and drawbacks of the three
measures--in theory--are discussed elsewhere (Keller, Donoso, and
DeMaeyer, 1976). “2 will consider each measure here from an empirical
perspective. '

For the composite measure of nutritional st:.tus, weight/weight(age), we
applied three distinet "standards" (sets of "normal" weights for each age).
These were the Candelaria Standard, the Colombia Standard, and the
Hervard Standard. Although originally thought to be a unique loecal
standard, the Candelaria Standard is nothing more than the Gomez
Standard with a ncw name (Gomez et al., 1955). Weight charts based on
this standard wcre used as part of the Candelaria Program by the
Promotoras. The Colombia Standard is a sex-differentiated standard
based on a sample of "normal" Colombian children. The Harvard Standard
is a unisex standard derived by averaging the 50th percentile scores for
Poys and girls in the 1969 edition of the Textbook of Pediatrics (Nelson,

1¥69)., Table 4A lists the weights-for-ages for the three standards applied
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to calculate the weight/weight(age) ratios.

For the stunting measure, we had only the Colombian Standard and the
Harvard Standard as references. There was no set of heights for ages in
Candelaria. The values comprising these standards are in Table 4B.
Finally, for the wasting measure, we had only the Harvard Standard. It is
prezented in Table 4C. In the analysis that follows, we will apply each of
the six measures of malnourishment formed by applying the three available
standaras to the corresponding anthropometric data.

Selection of a Punctional Form

By definition, using the growth standards and anthropometriec ratios
described above, there should be no relationship between nutritional status
and age in a healthy population. To illustrate this, consider a
weight/weight(age) standard. The nutritional status of an individual is the
weight/weight(age) score where the denominator is the average (usually
median) weight observed in children of the given age in a population
presumed to be healthy. In any other healthy population, the children of
the same age should exhibit the same distribution of weights; therefore,
the average percent of the standard for a given age should be the
standard, and the "b" coefficient should be zero in the equation NS = a +
b e Age. Similar arguments can be made for the other ratios--
height/height(age) and weight/weight(height).

However, fo;' populations suffering from some malnutrition, empirical
analysis often discloses a relationship between the ratio secore and age. In
other words, the degree of deficiency in a population suffering from
malnourishment is not constant over all ages. If one looks at many
malnourished populations, the nature of the empirical relationships between
nutritional s:..cus (measured with one of the ratios deseribed above) and
age is similar. The marked similarity is so great, in fact, that one tends
to seek an underlying theoretical explenation for the empirical reality.
One such explanation is that the typical undernourished child tends to show
accelerated deterioration after weaning (between 6 and 8 months), followed

by some recovery as both its resistance to disease and ability to "take
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care of itself" increases.

Whatever the theoretical underpinnings, in an empirical study one must
specify the nature of the relationship between age and nutritional status.
For example, a test of the hypothesis that participating children in
Candelaria were healthier than their nonparticipating eounterparts can be
carried out using the statistical technique of regression. To implement
this test, one must do more than hypothesize that a relationship exists:
one must specify a mathematical form to enable the test.

Unfortunately, the appropriate funectional form is itself a function of
the standard chosen to compute the nutritional status ratio. The rate of
proper growth embodied in the standard will determine the magnitude of
the accelerated deterioration as well as the magnitude of recovery.
Figures 1A, 1B, and IC are the graphs of the mean percentage of standard
achieved for different age groups, using the composite measure of
nutritional status—weight/weight(age)—for the three standards applied to
the Candelaria Revisited data. The rate at which the curves fall and level
off are quite different for the standards. The anticipated "recovery"
predicted by the theoretical explanation of the existence of a relationship
is apparent for the Candelaria Standard only.

Resolution

Figures 1A, 1B, and 1C suggest that the appropriate functional form for
describing the relationship of nutritional status and age is a funetion of
the standard used to define nutritional status. Furthermore, it can be
shown that the ultimate result of an analysis to determine program impact
is, in turn, dependent on both the selection of the standard and choice of
funetional form.

To illustrate this, a regression model was formulated that embraced the
hypothesis that nutritional status was determined by only the age of the
child and its participation in the program:

Nutritional Status = f (Age, Participation)
In all, eleven functional forms were enumerated: eight with single-term
transformations of age and three with more complex transformations
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involving multiple terms. Participation was always defined by a dummy
variable which was set to "ﬁ" for participants and "I" for nonparticipants.
Each model was "run" for each of the six nutritional status measures
available (the three weight/weight(age), two height/height(age) and
weight/weight(height) scores).

Table 5A displays the results of the "runs" for the single-term
transformations. The overall predictive capability of each equation, often
called the "goodness of fit," is given by the coefficient of determination or
R2. The significance of each explanatory variable (the transformation of
age and participation) is determined by a t-test of the hypothesis that its
own coefficient is different than @. The transformations are arrayed
according to the "ladder of re-expressions" that traverses, in an orderly
fashion, the possible curves which ean be derived through simple transforms
(Mosteller and Tukey, 1977; p. 79).

As expected, the best fit (highest R2) lies with a different
transformation for each of the different measures of nutritional status.
Consider, first, the weight/weight(age) models. Inverse of age is the best
fit for Candelaria weight/weight(age) with an R2 of .140. Inverse of
square root of age is the best fit for Colombia weight/weight(age) with an
R 2 of .041, while natural log of age is best for Harvard weight/weight(age)
with an R? of .07.

The significance of the contribution or the participation variables also
improves and then worsens as one moves up the "ladder of re-expression."
However, the functional form that shows the highest significance of
participation is never the same as the one providing the best fit of the
overall relationship. In only one case is participation significant: the
Candelaria-weight/weight(age) standard as a function of the natural log of
age. (How misleading would this report be if the authors chose to present
only that modell)

Similar patterns emerge for the height/height(age) and
weight/weight(height) columns—except that the predictive ability of the
equations is generally poorer than the equations involving the composite
measure of malnutrition. In the equations using height/height(age), the
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participation variable is never even close to significant (using the classical
.05 level of significance).

Table 5B portrays the three more complex functional forms. Model I,
with age and age-squared, fits our theoretical claim that children tend to
lose ground to the standard until some time after weaning and then
recover. Model II allows for a second turning point in the curve, one that
often appears in programs where older, healthier children are dropped from
the program. Finally, Model NI was included because the "inverse" forms
yielded the best fits in the simple models. In general, the RZ values were
higher—the significance of the participation variable was lower.

In the more extended analysis that follows, we must select a "standard"
and a "funetional form." Otherwise, we would present each equation sixty-
six times! The point is that the selection of the "standard" and
"functional form" are judgments of the analyst—judgments that determine
the outcome. The "science" of statisties cannot substitute for sound
theoretical and/or empirical evidence that a particular standard or
functional relationship is appropriate.

In what follows, we will limit our consideration to the Candelaria
Standard and include the quadratic form of age in our equations (we will
use age and age-squared). We have used the Candelaria-weight/weight(age)
standard because it was used during the program as the diagnostic standard
for malnourishment. We will use age and age-squared because the
parabolic shape suggested by that functional form is consistent with the
hypothesis that children go through a period of risk and then recover.

ANALYSIS OF PROGRAM IMPACT

At the outset of this report, we posited the two questions of primary
interest: Were participating children healthier than nonpartieipants? and,
Did participating famiies behave differently (better) than nonparticipants?
To answer these questiins, several methodological problems first had to be
resolved. A suitable definition of participating children had to be made,
and a comparison of participants and nonparticipants had to be made to
enable us to account for basic differences. Finally, the issue of model
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specification for hypotheses concerning nutritional status—the primary
health indicator in a nutritional study--had to be addressed. The
importance of the judgments made in resolving each problem was so great
that a detailed explanation was deemed appropriate.

Nutritional Status

The nutritional status of children born into participating families
following termination of the progam appears to be no better than
children in nonparticipating families. Some indicators of nutritional
status in older children show significant improvement and others do
not.

One test of the hypothesis that participating children are healthier than
nonparticipants is a comparison of the nutritional status of the two groups
at the time of the resurvey. However, we know that the groups are not
"matched"; therefore, a multivariate statistical teechnique is needed to
control for the differences in the two groups. Of course, we are limited
to consideration of the variables incorporated in the survey. It makes
little sense to speak of differences in consumption patterns or amounts
when there are no data. We did see thst in participating families mothers
were older, nuclear families were larger, families per househoid were
fewer, and money was more avsilable. Similarly, participating children
were older, had more older siblings, breastfed more, and had greater
immunization rates. Our model to perform the test must account for
these differences. ‘

However, we know that some of these variables are highly correlated
and tend to illustrate the same underlying phenomenon. Specifically,
several of these differences reflect the fact that participating families are
in a more advanced stage of the life eycle. That participating mothers
are older, live in larger nuclear families, have more children and are
"richer," are consequences of this more advanced stage in life. To reduce
distortion due to multicollinearity in our model, we will choose only a
subset of the variables known to differ in the two grouns—participants and
nonparticipants.
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To test the difference with respect to nutritional status of participants
and nonparticipants, we specify a model in which the dependent variable is
the weight/weight(age) score using the Candelaria Standard. To control for
differences among the children, the independent variables must include age,
age-squared, birth order, and indicator of duration of breastfeeding, and an
indicator of immunization level. These last two are difficult to construct.
With regard to breastfeeding, it is unclear how to inelude children
currently being breastfed. The duration of breastfeeding in these cases is
not known. Also, it can be argued that the duration of breastfeeding
should not be treated as an interval variable—four months of breastfeeding
should not be considered to be "twice" as good as two months. (Besides,
the question concerning breastfeeding called for categorized answers;
therefore, we could not treat the responses as an interval variable.) In an
effort to include breastfeeding, we constructed a "dummy" variable whose
value was "g" if the child was currently being breastfed or had been
breastfed for five months or more.

The immu:ization question in the survey could best be quantified by
counting the number of immunizations given to a child. Although this
ignores the information concerning that shots or combinations of shots
were received, it does give some indication of the level of protection
through immunization.

To control for differences among the mothers (families), the
independent variables must include suitable indicators of the more advanced-
stage in the life cyecle attained by participants. In our first formulation,
we include the mother's age, the number of family units per household, and
the monthly expenditures on other items for the family. We do not
inelude the size of the nuclear family, because this variable was highly
correlated with mother's age. Finally, we choose the expenditure variable
rather than income, because fewer families (741) responded to the income
question than the expenditure question (827).

The coefficients, their significances, and the R%2 values of the
regression run using this formulation are presented in Table 6A. As
expected, the participation variable is not significant, nor is our
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constructed variable for brenstfeeding. Surprisingly, the age of the mother
was also not significant. All other variables were significant.

Several other points should bz made about Tabie 6A. The R2 value of
J163 is only .G41 higher than the RZ2 for our sample model using just age,
age-squared, and participation. Tne addition of the 6 other variables
explained only 4 percent more cf the variance in weight/weight(age). Also,
because of missing values in some of those 6 variables, Table 6A is based
on only 755 children. The simple model encompassed 848.

At this point, we could conclude that participation in the Candelaria
Program may not have significantly cortributed to the nutritional status of
tke children in Candelaria twe years after the interventicn. If we carry
the ansalysic a bit further. we can learn something more abou' the reasons
for this result. Recalling that children under twc years of age could not
have participated directly in the program, it makes some sense to look at
that group of children--znd the older children too--as separate groups.
Table 6B displays the results of regressions for Model 1 for children under
two and children over two. Participation is nearly significant in the older
group. However, if we drop the number of immuuizations from the
equation for children over two. participation becomes a significant
explanatory variable at the .05 level. It would appear that participation in
the program accounted for improved nutritional status in older children,
but the benefit or participation was not passed on to the siblings. The
most surprising difference in the two groups is the explanatory power of
age in "predicting" nutritional status. Age is not at all significant in the
children over two. (If we look back at the graphs of nutritional status and
age, cur surprise will lessen.) This strongly suzgests that children over
two maintain their nutritional status; they neither recover nor worsen.
Children under two, however, experience steady deterioration.

Model I was constructed to control statistically for thore faetors known
to be different in the participant group when compared to nonparticipants.
There are other variables in the survey that are related to nutritional
status--at least, in theory. To test the theory, a second model includes all
the variables of the first, plus the sex of the child and its disease
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"history" during the fifteen days prior to the survey. Sex is introduced
into the model as a dummy variable where a male is "0" and a female is
"L." These disease questions in the survey asked for the number of days of
both diarrhea and other sickness in the fifteen days prior to the survey.
These variables were included in that same form. Table 7 displays the
results of a regression using the second model. The three added variables
are significant but the R? (overall explanatory power) rises only .022.

Disease

Participating children suffer less from diarrhea than
nonpartieipants. However, this relationship does not carry over to
other diseases. In this last model, we introduce the short-run disease
histories of the children of Candelaria. A second test of the hypothesis
that participating children are healthier than nonparticipants is a
comparison of the prevalence of disease in the two groups. This proves to
be a difficult task when the data for the comparison are derived from a
survey. Let us explore the reasons for this difficulty.

The questions in the Candelaria Revisited survey pertaining to disease
calied for fifteen-day recall by the mother of the niumber of days the
child had diarrhea ani/or other diseases in that time period. Thus, the
data required judgment by the mother (unlike weight), both with regard to
the number of days and the severity of disease. With regard to diarrhea,
one might expeet more consistent responses from participating mothers who
had the experience »f assessing diarrhea severity with the Proniotoras
during the Program period. |

Furthermore, the court of days of diarrhea and other sickness in a
fifteen-day period is not particularly discriminating in a single fifteen-day
period. In Candelarie, 671 out of 855 respondents (78.4%) had no diarrhea
during the 15-day priod, while 532 out of 855 (62.2%) had no other
diseases. Thus, most children report "g" days of diarrhea and siekness—-
leaving too few children reporting a "number" of days to allow for much
variance in this variable.

With this appraisal of the potential for problems in our analysis in
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mind, we can begin. The symbiotic relationship between nutritional status
and diarrheal disease is now a well-accepted fact. Therefore, we would
expect diarrhea to be -worst in a population among those age groups where
nutritional status is worst, and vice versa. Figure 2A is a graph of the
mean number of days of diarrhea by age group for participants and
nonparticipants in Candcliria (note the very low means!). The shape of
these curves is as expected, with peaks in the second year. Furthermore,
with the exception of the children in the age group of thirty-seven to
forty-eight months, the participants have less diarrhea than the
nonparticipants. One cause of tiie rise in diarrhea among the children
sixty-one to seventy-two months old could be the added exposure to
diarrhea~-causi:g agents in the schools.

Figure 2B is a similar graph for other sickness. The shapes are similar
to the curves for diarrhea without the marked increase in disease among
the older children; only here, the younger participants show more disease
than the younger nonparticipants. People asceribing to the theory that
disease is often transmitted to youngsters from older children hypothesize
that participant children are more at risk because they have more older
siblings.

We would like to test the hypothesis of the significance of
participation, using a regression analysis similar to that used in comparing
groups with respect to nutritional status. To do this, we must use the
number of days of diarrheas and sickness as the dependent variables. But,
as previously noted, these variables are highly skewed because of the
overabundance of cases assuming the value "#." To illustrate what happens
when we take this approach, we use models very similar to Model I in our
analysis of nutritional status. The results are in Tables 8A and 8B.

The attempt to explain the variance in the diarrhea variable has only
one significant independent variable: number of family units in the
household.  This is not a particularly instructive result, but it is not all
that unexpected. The model does somewhat better with regard to other
sickness. Age and age-square are significant. Given the nature of the
variables, we conclude that the regression approach is not appropriate.
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Returning to the graphies of Figures 2A and 2B, we can conclude that
it appears that participants are betier off with regard to diarrhea than
nonparticipants. With regard to disease, however, we cannot draw such a
conclusion. If we recall Figures 1A and 1B, the graphs of mean nutritional
status against age, we can see that the conclusion drawn from the graphies
with regard to nutritional status was also uneclear: Participants in four age
categories were better off than nonparticipants, but a consistent
relationship did not exist.

In summary, simple graphic comparisons between participants and
nonparticipants reveal that participants are better off than nonparticipants
with respect to diarrhea, but the relationship is less clear with respect to
nutritional status and other sickness. Using more complicated techniques,
the conclusions with regard to diarrhea are less straightforward but were
judged to be consistent with graphic comparisons.

Pregnancy History

Fewer participating mothers in all age categories were pregnant
than were their nonparticipating counterparts two years following
program termination.

The second question posed at the start of this paper concerned
behavioral differences between participants and nonparticipants. The best
indicator of family behavior in the survey is the pregnancy history of each
mother during the two years between the end of the Promotora Program
and the survey. Fewer pregnancies by participating mothers would indicate
a "behavioral" difference between the two groups.

We have already argued that participating families were in a more
advanced stage of their life cyecles than nonparticipating families;
therefore, we would expect fewer pregnancies. The multivariate techniques
used earlier are more difficult to apply in testing the hypothesis that the
fewer pregnancies are attributable to the program ar.d not merely a result
of natural aging. The number of pregnancies in a two-year period does
not have a continuous underlying distribution (there are a finite number of
pregnancies possible in 2 years--1 or 2, barring miscarriages).
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Consequently, we begin with some simpler bivariate techniques.

Tables 9A through 9E are two-way contingency tables displaying the
bivariate distribution of participstion and pregnancy since 1974 (yes or no)
for mothers in five different age groups. T every case, the percentage of
participating mothers who were pregnant is less than the percentage of
nonparticipating mothers. In the two youngest age groupings, the
relationships were statistically significant using a Chi-square test. Because
these age groupings cover the most fertile years, we are inclined to assert
that program participants behaved differently with regard to having
children.

However, there are other potential explanations of this result. In Table
2D we showed that mothers who participated in the Promotora Program
had a higher participation rate in the family planning progrem. Tables 10A
and 10B are two-way contingeney tables displaying the bivariate distribution
of participation and pregnancy for participants in the family planning
program and for mothers who did not participate. In both cases, fewer
program participants were pregnant (statistically significant using Chi-
square tests in both cases). The difference in pereent pregnant was widest
among participants in the family planning; this strongly suggests that the
reinforcement of ideas arising from participation in both programs is the
most effective strategy for discouraging pregnancy.

Our attempts to use regression analysis to test for the significance of
program participation in explaining differences in the number of
pregnancies experienced by mothers in Candelaria produced results that,
once again, illustrate the constraints on statistical analysis. We proposed
several models to perform the test and got different results. The simplest
model expresses number of pregnancies as a funetion of mother's age and
participation in the Promotora Program. Table 11A displays the results.
Program participation is significant; participants experience fewer
pregnancies. If we add a variable representing the number of months the
mother used some birth control method, participatiorn is no longer
significant (Table 11B). However, participation is strongly associated with
duration of exposure to birth control. If we add yet another variable, size
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of nuclear family, participation is once again significant (at the .05 level
as shown in Table 1IC). Our full model—including income plus subsidy,
mother's education, and a dummy variable for participation in the family
planning program-—shows participation in the Promotora Program to be
significant (Table 11D). Once again, the choice of model determiunes our
results, but in this instance there exists a strong rationale for selecting
the model that results in particiration becoming statistically significant.

The magnitude of the difference in pregnancy rate is dramatic indeed:
thirty percent lower in participants.

CONCLUSIONS

In spite of the considerable indeterminacy inherent in the analytic
portions of this analysis, some very striking coneclusions ean be drawn from
the data. Summarizing the results deseribed in the previous section, we
can say:

l.  The nutritional status cf childrn born into participating
families following termination of the program appears to
be no better than children in nonparticipating families.

2. The nutritional status of children who actually participated
in the program two years earlier is less clear. Some of
our analytic indicators show an improved condition and
others do not.

3. Children from families that participated two years
previously appear to suffer less from diarrhea than
children in nonparteipating families. Different methods of
analysis generated inconsistant conclusions in this instance.
However, since the mother's recall of diarrhea is a
notoriously weak method of measuring prevalance and
severity, underreporting is ecommon. On balance, we are
confident that this conelusion is valid. ‘

4. Other diseases do not appear to Se significantly affected
by participation two years following termination of the
Promotera Program, although this lack of relationship may
be due to the field-level difficulties in accurate
measurement.

5. Fewer participating mothers in all age categories were
pregnant than were their nonparticipating counterparts.
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Depending on the measure used, the pregnancy rate was
roughly thirty percent lower in participants two years
following termination of the Program. This finding holds
true regardless of the analytics used and is probably the
strongest relationship in the study. Since there was a
government-operated family planning program in existence
during the entire period, there is strong evidence that
reinforcement arising from exposure to the outreach

aspects of the Promotora Program resulted in considerable
synergism.

During the course of this entire Eesearch Program we have been
concerned with the question of the levcl of intensity of project effort
necessary to have a meaningful impact on the target population. The
pregnancy rate finding is clearly an example of one level of service, that
when intensified by the Prohotora Program, results in a dramatic increase
in impaet. But no difference could have easily been an outcome as well.
While we do not yet have much analytic evidence on this intensity
question, it is undoubtedly one of the most significant policy issues facing
sponsors of interventions, and may be worthy of further investigation.
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MEAN PERCENT OF STANDARD

FIGURE 1A
MEAN PERCENT OF STANDARD VS. AGE, CANDELARIA STANDARD

PARTICIPANTS = NONPARTICIPANTS
AGE N PCT N PCr

0-12 63 101.0 81 106.0

13-24 S0 92.1 70 90.4

Ho r 25-36 54 92.9 104 90.0

37-48 74 92.4 75 90.4

49-60 92 93.4 60 95.3

61-72 88 96.9 37 92.6
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MEAN PERCENT OF STANDARD

FIGURE 1B
MEAN PERCENT OF STANDARD VS. AGE, COLOMBIA STANDARD

PARTICIPANTS  NONPARTICIPANTS
AGE N PCT N PCT

0-12 . 64 96.8 82 99.1
13-24 50 91.0 70 89.2
25-36 54 93.0 104 90.2
37-48 74 92.0 75 90.5
49-60 92 91.9 60 93.7
61-72 88 91.7 37 87.8
TOTAL 422 92.7 428 92.1
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MEAN PERCENT C:F STANDARD
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FIGURE 1C

MEAN PERCENT OF STANDARD VS. AGE, HARVARD STANDARD

PARTICIPANTS  NONPARTICIPANTS

AGE N PCT N PCT
0-12 64 93.3 83 97.
13-24 60 87.9 70 86.
25-36 54 89.9 104 87.
37-48 74 87.6 75 85.
49-60 92 86.8 60 88.
61-72 88 86.9 37 83.
TOTAL 422 88.5 429 88.
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FIGURE 2A
MEAN DAYS OF DIARRHEA IN LAST 15 DAYS VS. AGE

MEAN DAYS DIARRHEA
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TOTAL 423 .96 432 1.65
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FIGURE 2B
MEAN DAYS OF OTHER SICKNESS IN LAST 15 DAYS VS. AGE

PARTICIPANTS  NONPARTICIPANTS

MEAN DAYS OTHER SICKNESS

AGE N PCT N PCT
0-12 66  3.70 84  2.49
13-24 50  4.10 70 4.11
25-36 53  4.64 105  3.20
37-48 75 2.47 74 3.86
49-60 92  1.66 60  3.23
61-72 90  1.79 8 1.92
TOTAL 424  2.80 431 3.22
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TABLE i

PARTICIPATION STATUS BY CHILD'S AGE

Child Less Than

Child is 25 Months

25 Months or Older
Mother and Child . 310
Participated
Mother Participated
Child Did Not 116 66
Neither Mother Nor 155 212

Child Participated
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TABLE 2A
AGE OF MOTHER VERSUS PARTICIPATION OF MOTHER

Age of Mother in Years

15-24 25-29 30-34 35-39 40-56 TOTAL
Participants 52 57 62 47 38 256
(20.3%) (22.3%) (24.2%) (18.4%) (14.8%) (100%)
Nonparticipants 107 56 29 20 20 252
(46.1%) (24.1% (12.5%) (8.6%) (8.6%) (100%)
TOTAL 159 113 91 67 58 488
(32.6%) (23.2%) (18.6%) (13.7%) (11.9%) (100%)
X2 = Chi~Square = 46.4 DF = 4 Significant at auy level
TABLE 2B
TENURE IN CANDELARIA VERSUS PARTICIPATION
Years Lived in Candelaria
1-2 3.5 6-10 11-20 Over 20 | TOTAL
* f
Participants 1 25 73 86 72 257
(.4%) (9.7%) (28.4%) (33.5%) (28.0%) (100%)
Nonparticipants 70 63 50 51 30 230
(30.4%) (30.0%) (13.0%) (13.5%) (13.0%) (100%)
TOTAL 71 94 103 117 102 487
(14.6%) (19.3%) (21.1%) (24.0%) (20.9%) (100%)
2

X" = 171.08* DF = 4

Significant at any level

* The presence of only one case in participant cell:
assumptions of Chi-Square
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TABLE 2C
PLACE OF ORIGIN AND PARTICIPATION

Origin

Town City Rural Candelaria | Totals

128 57 45 34 264
Participation | (4g.5%) | (21.6%) | (17.0% | (12.9% | (100%)

Nonparticipation 102 60 44 25 231
(44.2%) (26.0%) (19.0%) (10.8%) (100%)

g

Totals 230 117 90 50 495
(46.5%) (23.6%) (18.0%) (11.9%) (100%)

2

X" = 2.21 DF

3 Significant at .52 level
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LOT

Prenatal Program

TABLE 2D
PARTICIPATION IN OTHER PROGRAMS SINCE 1974 VERSUS PARTICIPATION

Family Planning

Yes No Totals
109 153 262
Participation (41.6%) (58.4%)
Nonparticipation 90 142 232
(38.8%) (61.2%)
1
Totals 199 295 494
(40.3%) (59.7)
2 . s
X" = .40 DF =1 Significant at .52
Food Distribution (PINA)
Yes No Totals
Participation 10 355 265
(3.8%) (96.2%)
231 233
Nonparticipation (.9%) (99.1%)
Totals 12 486 498
(2.4%) (97.6%)
X2 = 4,48* Significant at .03

Yes No Totals
87 i78 2€5
Participation (32.8%) (67.2%)
Nonparticipation >4 178 232
(23.3%) (76.7%)
Totals 141 356 497
(22.4%) (71.6%)
X2 = 5.56 DF = Significant at .02
Growth and Development
Yes No Totals
Participation >3 212 265
(20.0%) (80.0%)
Nonparticipation 41 192 233
(17.6%) (82.4%)
Totals 94 404 498
(18.9%) (81.1%)
X° = .47 DE =1 Significant at .49

* Too few cases in cell No-Yes violates assumptions of Chi-Square



TABLE 2E

SIZE OF FAMILY MEASURES VERSUS PARTICIPATION

Children Under 15

One Two Three Four Five 6 - 10 Totals
13 59 51 44 40 58 265
Participation (4.9%) | (22.3%) | (19.2%) | (16.6%) | (15.1%) | (21.9%)
84 48 40 28 21 12 233
Nonparticipation (5 'yy | (20.6%) (17.2%) | (12.0%) | (9.0%) | (5.2%)
97 107 91 72 61 70 493
Totals (19.5%) | (21.5%) | (18.3%) | (14.5%) | (12.2%) | (14.1%)
X2 = 92,46 DF = 5 Significant at any level
Families in Household
One Two Three 4 - 6 Totals
124 79 39 23 265
Participation (46.8%) | (29.8%) | (14.7%) | (s.7%)
65 84 57 2 233
Nonparticipation (,, g4 (36.1%) | (24.5%) | (11.6%)
189 163 96 50 498
Totals (38.08) | (32.7%) | (19.3%) | (10.0%)
X* % 20.29 DF =3 Significant ac .0001
Size of Nuclear Family
Up to 4 S-6 7-9 Over 10 | Totals
70 76 78 38 263
Participation (26.6%) | (28.9%) | (30.0%) | (14.4%)
e 116 65 38 14 233
Nonparticipation (g g, (27.9%) | (16.3%) | (6.0%)
T 136 141 127 52 496
otals (37.5%) | (28.4%) | (23.6%) | (10.5%)
X* = 36,00 DF = 3 Significant at any level
Size of Household
UptoS| 647 889 | 10611 [12-14 |15 - 19 | Over 20 | Totals
- 38 51 36 40 45 30 23 263
Participation (14.4%) | (19.4%) | (13.7%) | (15.2%) | c17.1%) (11.4%) | (8.7%)
. 2% 37 39 32 54 30 14 232
Nonparticipation )1y | (1sien) (16.8%) | (13.8%) | (23.3%) | (12.9%) | (6.08)
Totals 64 88 75 72 99 60 37 495
(12.9%) | (17.8%) | (15.2%) | (14.5%) | (20.08) | (12.1%) (7.5%)
2
X" =6.58 DF=x6 Significant at .36 level
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TABLE 2F
EDUCATION LEVELS VERSUS PARTICIPATION

Mother's Education

None Primary | High/Tech. Totals
Participation (11?3%) (73?2%) (g?g%) 263
Nonparticipation (7T§%) (73?2%) (12?3%) ?33
Totals (9‘.1;%) (73?2%) (11??%) 496
2

X" =2,69 DF =2 Significant at .26 level

Mother's Literacy

Neither Read &
Read Nor Read Writél Totals
Write
.. 41 45 177 263
Participation (15.6%) | (17.1%) | (67.3%)
Nonparticipation 51 39 162 232
p P (13.4%) (16.8%) | (69.8%)
72 84 339 495
Totals (14.5%) | 17.0%) | (68.5%)
2

X" = .54 DF =2 Significant at .76 level

Father's Education

. High/Tech.
None Primary or University Totals
s 17 187 22 226
Participation (7.5%) | (82.7%) (9.7%)
19 129 28 176
Nomparticipation (1, gey | (73,3%) (15.9%)
Total 36 316 50 402
otals (9.0%) | (78.6%) (12.4%)

x> = 5.34 DF=2 Significant at .07 level
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TABLE 2G
ACCESS TO SEWER, WATER, AND STOVE

House Connected to Central Sewage Disposal System?
Yes No Total
NUMBER 479 18 497
PERCENTAGE (96.4%) (3.6%)

House Has Piped Water Supply?
Yes No Total
NUMBER 484 14 498
PERCENTAGE (97.2%) (2.8%)

Stove Owned?
Yes No Total
NUMBER 486 12 498
PERCENTAGE (97.6%) (2.4%)
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TABLE 2H
EXPENDITURES VERSUS PARTICIPATION

Weekly Food Expenditures (Pesos)

I1I

X =10.00 DF

4 Significant at .04 Level

100-200 | 200-300 | 300-400 | 400-500 | 500-700 | 700-1000 | Totals
Participation 8 19 47 57 82 31 244
(3.3%) (7.8%) (19.3%) (23.4%) (33.6%) (12.7%)
Nonparticipation 7 23 57 55 54 20 216
(3.2%) (10.6%) (26.4%) (25.5%) (25.0%) (9.3%)
Totals 15 42 104 112 136 51 460
(3.3%) (9.1%) (22.6%) (24.3%) (29.6%) (11.1%)
X2 = 7.90 DF = 5 Significant at .16 Level
Monthly Miscellaneous Expenditures (Pesos)
100-360 | 300-500 | 500-700 | 700-1000 | 1000-2000 | Totals
Participation 87 42 22 30 9 190
(45.8%) (22.1%; (11.6%) (15.8%) (4.7%)
Nonparticipation 89 44 15 12 15 175
(50.9%) (25.1%) (8.6%) (6.9%) (8.6%)
Totals 176 86 37 42 24 365
(48.2%) (23.6%) (10.1%) (11.5%) (6.6%)
2
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TABLE 21
INCOME AND PARTICIPATION

Monthly Family Income (pesos)

100-300 [ 300-500 | 500-700 | 700-1000 | 1000-2000 | Totals
Participation 14 49 78 59 24 224
(6.3%) (21.9%) (34.8%) (26.3%) (10.7%)
Nonparticipation 11 56 77 38 13 195
(5.6%) (28.7%) (39.5%) (19.5%) (6.7%)
Totals 25 105 155 97 37 419
(6.0%) (25.1%) (37.0%) (23.2%) (8.8%)
X* = 6.67 DF=4 Significant at .15 Level
Subsidy
Yes No Totals
Participation 170 91 261
(65.1%) | (34.9%)
Nonparticipation 109 121 230
(47.4%) | (52.6%)
Totals 279 212 491
(56.8%) | (43.2%)
x> =15.69 DF=1 Significant at .0001 Level
Subsidy Amount (Pesos)
0-100 | 100-20C | 200-300 | 300-400 | 400-1000 | Totals
Participation 4 31 43 32 57 167
(2.4%) | (18.6%) | (25.7%) | (19.2%) (34.1%)
Nonparticipation 12 37 18 i9 23 109
(11.0%) | (33.9%) | (16.5%) | (17.4%) (21.1%)
Totals 16 68 61 51 80 276
(5.8%) | (24.6%) | (22.1%) | (18.5%) (29.0%)
x> = 21.29 DF =4  Significant at .0003 Level
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TABLE 2J

OCCUPATION VERSUS PARTICIPATION

Occupation of Household Head

Sugar
Cane Sugar Own Other Public _
Cutter Mill Business { Employment | Employee | Other Unemployment | Totals
Participation 107 66 31 30 8 7 7 256
(41.8%) (25.8%) (12.1%) (3.1%) (3.1%) (2.7%) (2.7%)
Nonparticipation 110 41 20 22 7 18 2 220
(50.0%) (18.6%) (9.1%) (10.0%) (3.2%) (8.2%) (.9%)
Totals 217 107 51 52 15 25 9 476
(45.6%) (22.5%) (10.7%) (10.9%) (3.2%) (5.3%) (1.9%)
X2 = 14,53 DF = 6 Significant at .02 Level
Occupation of Mother
Works Works | Does Not
less a Work -
than 3 Full Stays
Days/Wk Week Home Totals
Participation 5 21 239 265
(1.9%) (7.9%) (90.2%)
Nonparticipation 3 13 217 233
(1.3%) (5.6%) (33.1%)
Totals 8 34 456 498
(1.6%) (6.8%) (91.6%)
2

X =1.39 DF

2 Significant at .49 Level
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TABLE 3A

AGE, BIRTH ORDER VERSUS PARTICIPATION

Age (Months)

D -6 §7-12 |13-18]119 -24]25 - 30|31 - 36|37 - 42]43 - 46149 - s¢|ss - 60|61 - 66} 67 - 72 | TOTAL
Participants 34 32 25 25 28 26 36 38 40 52 43 45 426
(8.0%) (7.5%) (5.9%) (5.9%) (6.6%) (6.1%) (8.5%) (8.9%) (9.4%) (12.2%) | (10.6%) | (10.6%) :
Nunparticipants 50 34 35 36 62 43 36 39 27 33 21 17 433
(11.5%) | (7.9%) (8.1%) (8.3%) (14.3%) | (9.9%) (8.3%) (9.0%) | (6.2%) (7.6%) (4.8%) (3.9%)
Totals 84 66 60 61 90 69 72 77 67 85 66 62 859
(9.8%) (7.7%) (7.0%) (7.1%) (10.5%) | (8.0%) (8.4%) (9.0%) (7.8%) (5.9%) (7.7%) (7.2%)
Xz 51.89 DF = Significant at any Level
Birth Grder
1 -2 3 -5 {Over 5 | Total
Participants 142 155 126 423
(33.6%) | (36.6%) | (29.8%)
Nonparticipants 240 127 64 431
(55.7%) | (29.5%) | (14.8%)
382 | 282 190
Total (44.7%) | (33.0%) | (22.2%)| 54
X2 = 48,08 DF = 2 Significant at any Level




TABLE 3B
SEX VERSUS PARTICIPATION

SEX

Male Female | Totals
Participation 210 216 426

(49.3%) (50.7%)
Nonparticipation 214 218 432

(49.5%) (50.5%)
Totals 424 434 858

(49.4%) (50.6%)
X2 = ,049 DF =1 Significant at the .94 Level
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TABLE 3C
BREASTPEEDING VERSUS PARTICIPATION

116

BREASTFEEDING
0tol 2 to 4 Sto9 10 Months
Never Month Months Months or More Currently | Totals
Participation S0 31 73 63 137 65 419
(11.9%) (7.4%) (17.4%) (15.0%) (32.7%) (15.5%)
Nonparticipation 61 49 84 52 108 71 425
(14.4%) (11.5%) (19.8%) (12.2%) (25.4%) (16.7%)
Totals 111 80 157 115 245 136 844
(13.2%) (9.5%) (12.6%) (13.6%) (29.0%) (16.1%)
x* 210,62 DF =5  Significant at .059 Level
BREASTFED CHILDREN UNDER 24 MONTHS OF AGE
0to1 2 to 4 Sto9 10 Months
Never Months Months Months or More Currently | Totals
Participation 12 6 15 7 11 64 115
(16.4%) (5.2%) (13.(%) (6.1%) (9.6%) (55.1%)
Nonparticipation 21 19 26 11 12 66 155
(13.5%) (12.3%) (16.8%) (7.1%) (7.7%) (42.6%)
Totals 33 25 41 18 23 130 270
(12.2%) (9.3%) (15.2%) (6.7%) (8.5%) (48.1%)
X2 = 7,36 DF = § Significant at .19 Level
BREASTFED CHILDREN UNDER 25 MONTHS OF AGE
0Otol 2tod 5 to 9 | 10 Months
Never Month Months Months or More Totals
Participation 38 25 58 56 127 304
(12.5%) (8.2%) (19.1%) (18.4%) (41.8%)
Nonparticipation 40 30 S8 41 101 270
(14.8%) | (11.1%) (21.5%) (15.2%) (37.4%)
Totals 78 55 116 97 228 574
(13.6%) (9.6%) (20.2%) (16.9%) (39.7%)
X2 3.79 DF =4  Significant at .44 Level



TABLE 3D

IMMUNIZATION HISTORY VERSUS PARTICIPATION

None One* Two* All* Totals
Participation 88 44 54 223 409
(21.5%) (10.8%) (13.2%) (54.5%)
Nonparticipation 139 42 34 207 422
(32.9%) (10.0%) (8.1%) (49.1%)
Totals 227 86 88 430 831
(27.3%) (10.3%) (10.6%) (51.7%)
X2 = 16.45 DF = 5  Significant at .0009 Level
*Note: '"One'" means immunization for one of the following, DPT, BCG

or Polio.

"Two'" means immunization for two of the above.

"Al1" means all three.
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TABLE 4A

WEIGSHT FNR AGF STAMDARDS USED [N CANDELAFTA REVISITEC

AGE- IM="tNMNTHS

-l et b (b pa g
SWNIH=TIT DONTE NP WA D)

~—,
D N

0

-

J

c

CANDELAPIA-STD

HAPYAPD-STN

CCLCM=STD-WT-FCEM  COLNM-STD=WT-MAL

- 00
3.50
l’. Sc
5.19
5.88
6450

-Tel2
T.61
8.09
8.46
8.83
9.1!
9.39
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9.88

13.13
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10.54

12.75
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12.20
2440
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13,77
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14,49
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14.75

14.87

15.00

15.12

15.25

15,37

15. 50

15.63

15,75

15.83

16.20

16413

16.25

16. 36

16,47

16,58

16.68

16.79

16.90

17.02

17.13

17.25

17.37

17.48

17.60

17.71

17.32

17.93

18.03

18.14
18.25
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17.51
17.618
17.86
18.04
18.22
18.47
18.59
18.78
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TABLE 4B

HEIGHT FNR A F STAMDARDS USSD M CANDELAPIA REVISITED

AGE-IN=MCNTHS HARVARN=HGT-STD COLM=~STN-HT-FEM CCLLA-STO=-HT -4l

e - o - —— - 0 - - —————— -

¢ 50 .40 48,40 49,59
1 54 .80 53, R0 55.2
2 58.00 56 . 4C 56.2)
3 69%.00 6G.00 61,29
4 62.30 62.00 63.29
€ 64.40 64,00 64.8)
¢ 65.70 55, €0 66.70
7 67.60 £7.19 68,00
a 69,20 48,50 69,59
9 70.70 69,80 7T1.00
10 72.20 71.10 72.27
11 73.50 T72.40 73.50
12 74.70 73.99 74,70
13 76.00 74,60 75.32
14 77.10 75,60 77.00
15 79.10 76460 TRLLD
l6 79.3C 77.70 79,29
17 80.50 78. 70 0.29
e 81.40 79.60 d1.29
19 22.70 0, €0 32.20
20 83.50 21.20 83.29
21 84.40 82.20 34,10
22 85.40 33.30 95.00
22 86430 84,20 ’ 95.90
24 87.l10 44.90 36.60
25 28.00 35.80 17.20
26 88.80 86,50 88.29
27 89.70 87.30 88.930
28 20.40 88.10 319.60
29 °l.3C A8.80 90.130
30 21.80 39,50 921.00
31 92.60 Q0. 20 91.74
32 93.3C 20.90 92.30
33 94.00 Q.60 93.00
34 24 .70 52.3C 93.79
35 95.30 93.00 94,30
36 96 .00 93,70 95.00
37 96 4,60 94,30 95.60
38 97.30 Q5,00 96.20
29 97.90 95.¢40 96.80
4Q 98440 Q6,20 97.40
41 99.10 56,80 98,00
42 99.70 97 .40 98.59
43 100.30 °8.00 99,10
44 101.00 8. &0 99.70
45 121.60 99.10 100.23
46 102.10 99,70 10n.3n
47 102.70 100. 20 101.29
48 123.30 len.80 101.99
4¢ 103.80 1cl. 20 102.29
50 104.50 101.90 102.9)
51 ' 1905.20 102.40 103.29
52 135.70 123.00 104,00
53 126.20 103.50 104.29
56 106.380 104.00 104,90
5¢ 107.30 104. €0 105.59
56 107.90 105.10 135.99
57 108.2 135,60 10642
S8 103.50 106.10 106.90
59 l08.70 106. €0 107.40
60 129.00 187.10 127,99
61 .00 107.¢0 118.40
62 .00 103.10 108.90
63 .C2 128,60 109.40
&4 .00 129,10 109.30
65 .00 109.60 11C. 32
6¢ .00 1lc.00 1Lo.70
67 «00 110. 20 111.29
68 «C0 110,90 111.69
) +00 111 .40 112.09
T0 .00 111.90 112,592
71 ) 112.30 112.90
72 «00 112. 80 113.49
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TABLE 4C

WEIGHT F'P HEIGHT STANDARD USED IM CAMDELARIA PEVISITED

HEIGHT-C(MS  WE IGHT-17AF VARD

52 3.8C
52 4,00
54 4,30
5% 4e6(
56 44 8C
57 50C
53 5.1¢
59 5.5C
60 569
61 6,02
62 5,30
63 6460
6% 6439
6% T.19
65 T.52
&7 7.80
68 2,10
60 8.39
70 8.69
71 9.00
72 92.19
73 9,50
T4 Q.69
7 2.89
76 10.19
77 iNe.39
78 10.60
79 10.80
80 11.00
a1 11.19
82 11.39
83 11.60
84 11.80
85 12602
86 12410
A7 12,39
[:1:] 12.60
8o 12.80
o 12,12
91 13,30
92 13.60
o3 13,82
o4 14,00
95 14,30
9¢ 14,50
97 14469
oa 15.02
99 15,30
100 18,60
101 15,82
102 15,10
103 16.30
104 16469
105 17.00
16 7,12
107 17.60
108 18.C2



Table 5A
SAMPLE REGRESSION MODELS USING DIFFERENT STANDARDS AND FUNCTIONAL FORMS

WEIGHT/WEIGHT (AGE) HEIGHT/HEIGHT (AGE) WisWi (i)
CANDELARIA COLOMBIA HARVARD COLOMBIA HARVARD HARVARD
R? |coeFd s1c| R% roerr| sig| R2 Foerd] sia| % koerd s1a| rR? TFoere| sie | R% Foefr| sia
FORM A .108 .018 022" .0001) 008 (L14) .014 0069) .006 (106)
INVERSE OF AGE SQUARED .286|.000 .105.0001 115 .000 .019 .082 .031] . 005 .029] . 201
PARTICIPATION L .011].215 . 007].420 1 0004| . 963 .003) .387 .005| .172]-.011 .084
CONSTANT .9411.000] .923{000 .881| .000 .953 .000 .938] . 000 .995|.000
FORM B .140 .032 .045 .013 {004 | .037 .008 (.046
INVERSE OF AGE .3121.000 .136/.000 .154 .000 .032 .002 .052| .000 .039].070
PARTICIPATION [ o14].118 008.331 -.004 .795 .003 .449 .005] .200 -.011/.075
CONSTANT .928/.000 .917].000 .874 000 .957] , 000 935] 000l | 993l ong
FORM C .140 .041 .06] .021 (.0002) 0091 (.03
INVERSE OF SQ.RT. CF AGE .314].000 .1541.000 .19d .0ng .042,0001 0701 000 043 043
PARTICIPATICN -.017|.056 .010].233 -.00q .567 .002 .557 .004] 252 -.012| .065
CONSTANT .884] . 000 .894/.000 845 .000 .945{ .000 .923 .000 .987| 000
FORM D 100 .038 .070 .024 .082 L008 (.008)
NATURAL LOG OF AGE ~046 |.000 026 |.000 -.034 .000  }.008 .000 -.015| . 000 _.007(.065
PARTICIPATION |.019].035 012 |.158 .00g .345 _001| . 705 .003| , 352 _ 012|058
CONSTANT 1.106 |.000 1.01 |.000 .002| 000 980 , 000 986/ . 000 1018}.000
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Table 5A (continued)

WEIGHT/WEIGHT (AGE) HEIGHT/HEIGHT (AGE) WT/WT (4T
CANDELARIA |  COLOMBIA HARVARD COLOMB IA HARVARD HARVARD
R®_lcoerd s16 | R% Foerr| sie| R% Foerd sic | R% Foerd s16| R% LoEFF| sic | RZ FoeFF S16_
FORM E .053 .029 .060 .023 (0001 . 080 006 (.091)
SQUARE ROOT OF AGE ~.016/| . 000 _.011. 000 004 |.000 -.004 .000 _ }.007] .000 -.002{ 165
PARTICIPATION _.018|.052 . 013].134 [ 010].248 .0009 .795 .003 .464 -.012| .060
CONSTANT " .o46| . 000 1.000|.000 .977[.000 1976 | .000 .980] . 000 1.010] . 000
FORM F .025 .020 .047 015 (.002) .064 .005 (.151)
AGE -.001| . 000 . 0009] . 000 001 |.000 1.0003| 0007 L0007 | .000]  }.000d .337
PARTICIPATION -.016|.096 L 012].151 L 010 |.245 .001 | .761 003 | .4780  L.012] .067
CONSTANT .991] . 000 .962|.000 .937|.000 .955 | .00d .963 | .000 1.002| .000
FORM G .006 (.095)|.012 (.0075 . 031 .007 (.057) .038 .004 (.21
AGE SQUARED L 6xC°| .043 9307} .002 16 000 13307 .02 Ladd®: .oook 10° 638
PARTICIPATION -.012] .229 _011].193 009 |.278 .002 | .635 .003 .43% -.012| .080
CONSTANT .962 . 000 .945| 000 .915|.000 .959 | .00d .952 .000 .998] .00
FORM H ~0n? (.520] . 008 (.029] .023 .004 .219] 025 0008) .004  [.218)
AGE CUBED La0’| . 399 _1:09 . 008 200 . 000 L2a0].1aa ] Lawe®  liae? 756
PARTICIPATION 005/ . 345 _.011].221 008|355 .007 |.537 .003] .317 }.o11 .o086
CONSTANT .953| .000 .940{ . 000 .907 |.000 .957 |.000 .947 | .000 .996] .000
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Table 5B
REGRESSIONS WITH MORE COMPLEX FUNCTIONAL FORMS

WEIGHT/WEIGHT (AGE) HEIGHT/HEIGHT (AGE) WT/WT (HT)
CANDELARIA COLOMBIA HARVARD ,COLOMBIA , HARVARD , HARVARD
RZ |coerd s1c| R® toerr| s1a) R Foere] st | R koerd| sia| R Toerrl sic | R FoerF] sig
MODEL 1 122 .034 .063 .037 .104 .009 (.074)
AGE (009500 -.004 000 -.004] .000 002 . 000 -.00d.0c0 -.001] .050
AGE SQ. | 6001(. 000 0004 |.0005 00004.0001 00002 . 000 000, 000 Lixo?liaed .o76
PARTICIPATION 005 |.590 -.009 .316 _.008§ . 493 .003].405 .004. 201 010 .108 |
MODEL 11 .164 .059 .08 .038 .104 .016 (,014)
AGE 022 |.000 -.012 .000 -.011|.000 _.003].002 -.003 .002 -.005! .003
AGE SQ. 0006 {.000 .0003| .000 0003 .000 s5x109 225 5x10°% 225 .0001| .009
AGE CUB. 100001. 000 L .2x0| . 000 L 21073, 0001 3300|232 L x10%|- . 750 L1x10] . 018
PARTICIPATION 004 |.634 L 008] .334 -.005| .513 .003{.397 005 | 202 _.010 .119
MODEL 111 152 .050 .085 .06 .105 .010  045)
INV AGE .613 |.000 .484] . 000 .651] .000 .183}.000 298] .00 129] 060
INV AGE SQ. 330 |. 001 -.38d .00 -.538| .000 -.165/ .000 -.26¢_.00) 101} .166
PARTICIPATION 016 |.075 -.014 .22 -.005| .522 .002| .59 .004 .237 -.012| .065

122



TABLE 6A

MODEL I: TEST OF SIGNIFICANCE
OF PARTICIPATYON IN EXPLAINING NUTRITIONAL STATUS

Dependent Variable = Days of Diarrhea
in Last 15 Days

N = 762

R2 = ,053

Significance of Overall Regression = ,0000

Variable Coefficient Significance

Age -.0035 .870
Age-Squared -.0002 .412
Birth Order -.039 .478
Breastfed (1= Now or over 4 months) .042 .855
Number of Immunizations -.117 .189
Sex (1 = Female) .124 .578
Mother's Age -.0069 .732
Family Units in Household .253 .008
Monthly Miscellaneous Expenditures -.0005 .125
Participation ( 1 = Nonparticipant) .370 .116
Constant 1.29 .006
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TABLE 6B
MODEL I: SEPARATING CHILDREN UNDER 2 FROM THOSE OVER 2

Depend~nt Variable = Weight/Weight(Age) Ratio
Using Candelaria Standard

Children Under 2 Children Over 2

N = 245 N = 510

R% = 307 R? = .109

Overall Overall

Significance = .0000 Significance = .0000

Coeff. Sig. Variable Coeff, Sig.
-.0340 .000 A .0013 .651
.0009 .000 Age-squared -.000005  .865
-.0052 .307 Birth Order -.0112 .000
.0211 .308 Breastfed -.0075 .469
.0156 . 044 Number of Immun. .0110 .007
-.0016 414 Age of Mother .0018 .046
-.0137 .082 Family Units in H.H. -.0043 .328
.00001 .620 Monthly Misc. Expenditures .00006 .000
-.0115 .583 Participation - ..0166 117
1.2670 .000 Constant .8469 .000
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TABLE 7

MODEL II: EXPANDED MODEL TO TEST SIGNIFICANCE
OF PARTICIPATION IN EXPLAINING NUTRITIONAL STATUS

Dependent Variable = Weight/Weight(Age) Ratio
Using Candelaria Standard

N

RZ

751
.19

i

Significance of Overall Regression = .0000

Variable Coefficient Significance

Age -.0089 .000
Age-squared .0001 .000
Birth Order -.0093 .0001
Breastfed (1=Now or over 4 months) .0116 .236
Number of Immunizations .0058 .129
Age of Mother .0012 .162
Family Units in Household -.0077 .057

.00004 .004
Days of Diarrhea in Last 15 -.0045 - .005
Days of Other Sickness in Last 15 -.0021 .003
Sex (1 = Female) -.0211 .024
Participation (1 = Nonparticipation) -.0095 .338
Constant 1.1000 .000
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TABLE 8A
MODEL TESTING SIGNIFICANCE OF PARTICIPATION ON DIARRHEA

Dependent Variable = Weight/Weight (Age) Ratio
Using Candelaria Standard

N = 755

R2 = .163

Significance of Overall Regression = .0000 '

Variable Coefficient Significance
Age ' -.0092 .000
Age-Squared .0001 .000
Birth Order -.0096 .000
Breastfed (1 = Now or over 4 months) .0087 377
Number of Immunizations .0075 .046
Age of Mother .0012 .182
Family Units in Household -.0084 .039
Week'y Miscellaneous Expenditures .00004 .002
Participation (1 = Nonparticipant) -.0111 .267
Constant 1.0790 .000
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TABLE 8B
WCDEL TESTING SIGNIFICANCE OF PARTICIPATION ON OTHER DISEASE

Dependent Variable = Days of Diseases Other Than Diarrhea
in Last 15 Days

N = 761

R2 = .044

Significance of Overall Regression = .0002

Variable Coefficient Significance
Age 112 .001
Age-squared -.0018 .0001
Birth Order .129 .135
Breastfed (1= Now or over 4 months) .151 .683
Number of Immunizations -.453 .002
Sex (1 = Female) .222 .529
Mother's Age -.0313 .329
Family Units in Household .040 .794
Monthly Misscellaneous Expenditures .0003 .574
Participation (1 = Nonparticipant) -.075 .841
Constant 2.82 .022
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TABLE 9A
PARTICIPATION VS. PREGNANCY

Preg. since '74

Yes No Total
Participant 35 17 52
(67.3%) (32.7%)
Nonparticipant 89 18 107
(83.2%) (16.3%)
124 35
Total (78.03)  (2.0%) 19
X" «5.14 DF«1  SIG = .02¢
TABLE 9B
PARTICIPATION VS. PREGNANCY
Preg. since '74
Yes No Total
Participant 31 26 57
(54.4%) (26.8%)
Nonparticipant 41 1s 36
Total 72 41 113
(63.7%) (36.3%)
X =433 O0Fa=1  SIG » .07
TABLE iC
PARTICIPATION V'S. PREGNANCY
Preg. since '74
Yes No Tocal
Participant 2 38 62
(38.7%) 73.1%)
Non7articipant 15 14 29
(51.7%) (48.3%) ©
Total 39 52 91
(42.9%) (57.1%)
xz = 1,37 OF a1 SIG = .242
TABLE 9D
PARTICIPATION VS. PREGNANCY
Preg. since '7d
Yes No Total
Partislnant 24 23 I
(51.1%) (48.9%) !
Nonparticipant 13 7 20
(65.0%) (35.0%) <
Total 37 30 67
(55.2%) (44.8%)
k]
X" = 1.10 DF = 1 SIG = ,294
TABLE 9E
PARTICIPATION VS. PREGNANCY
MOTHERS SETWEEN 40 AND 36
Preg. since '74
Yes No Total
Participant 7 31 38
(18.4%)  (81.6%)
Nonparticipant 4 16 20
(20.0%) (80.0%) -
Total 11 47 58
(19.0%) (81.0%)
X“«.02 DFe1 SIG= .84
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TABLE 10A
PARTICIPATION VS. PREGNANCY

Preg. since '74

Yes No Total

Participant 36 51 87
(41.4%) (51.6%)

Nonparticipant 38 16 54
(70.4%)  (29.6%)

Total 74 67
(52.5%)  (47.5%) 141

X" = 11.23 DF = 1 SIG = .0008

TABLE 10B
PARTICIPATION VS. PREGNANCY

Preg. since '74

Yes No Total

Participant 89 89 178
(50.0%)  (50.0%)

Nonparticipai.t 123 55 178
(69.1%)  (30.9%)

Total 212 144
(59.6%)  (40.4%) 356

X2 = 13.48 DF =1 SIG = .0002
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Table 11A
PREGNANCIES SINCE 1974 = (AGE, PARTICIPATION)

Dependent Variable =

N = 488

R%= 107

Significance of Overall Regression = .0000

Variable Coefficient Significance
AGE OF MOTHER -.025 .000
PARTICIPATION (1=Mother participated) -.176 .006
CONSTANT 1.547 .000
Table 118

PREGNANCIES SINCE 1974 = (AGE, PARTICIPATION, BIRTH CCNTROL)

Dependent Variable =

N =472

R2= . 204

Significance of Overall Regression = .000

Variable Coefficient Significance
AGE OF MOTHER -.023 .000
PARTICIPATION (1=Mother participated) -.093 .133
MOMTHS USED BIRTH CONTROL -.018 .000
CONSTANT 1.640 .000

TABLE 11B: PREGNANCIES SINCE '74 = {AGE, PARTICIPATION, BIRTH CONTROL)
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Table 11C

PREGNANCIES SINCE 1974 = (AGE, PARTICIPATION, BIRTH CONTROL, SIZE OF
FAMILY)

Dependent Variable

N = 470
RE= . 213

Significance of Overall Regression = .000

Variable Coefficient Significance
AGE OF MOTHER -.029 .000
PARTICIPATION (1=Mother participated) -.124 .048
MONTHS USED BIRTH CONTROL -.017 .000
SIZE OF NUCLEAR FAMILY .030 .027
CONSTANT 1.63 .000
Table 11D
FULL MODEL

Dependent Variable =

N = 396
R%= 206
Significance .of Overall Regression = .000

Variable Coefficient Significance
AGE OF MOTHER -.026 .000
PARTICIPATION (1=Mother participated) -.139 .037
MONTHS USED BIRTH CONTROL -.017 .000
SIZE OF NUCLEAR FAMILY .043 .005
INCOME + SUBSIDY -.001 .129
MOTHER'S EDUCATION .024 .151
PARTICIPATION IN FAMILY PLAN (1=No) -.088 .272

CONSTANT 131 1.559 .000
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DICTYONARY NOCTMENTAT ION

FOP: CR, CHIL

DATA SET LOCATION:
DYCTIONARY LOCATION:
DATE: JUN 3, 19RO

K4JX:CR,CHIL
TDPP:CR.CHIL®

TRIS DATASET CAN BF DESTROYFED.
THIS DATASRET CAN NT PEDLACED,
IISE CQINT: 1

DATA SET DESCRIPTION:

CANDELARTA REVISTTED DATA--CHILDREN INFORMATION IDPR/01-23-80

P(*) PIFLD NANE ADDR VALUE
P(1)  PAMILY-RUMBER PNITY REQUIRED
F(2)  INDIVIDUAL-NUM  INUY REQUIRED
F{3)  ORIG-TID-NUM 0 TDN REQIIRED
P(4)  DAY-OF-BIPTH DOD REQUIRED
CATEGORI®S
MISSING M 99
P(5)  MONTH-OP~BIRTH  ¥0B REQUIRED
CATEGORTES (ONLY)
JANTARY JAN 1
PCBRUARY PFB 2
MARCH MAR 3
APRTIL APR 4
A Y MAY 5
TINE JOR 6
JULY JUL 7
AUGHST ANG A
SEPTFMBER SFP 9
OCTNORBEPR acT 10
HOVSMBER HOv n
DECFPMRAFR DEC 12
ML SSING M 99
P(A)  YEAR-NF~BIPTH YOD RFOMIRED
CATEGORIFS (ONLY)
Y69 Y68 68
Y69 Y69 69
Y70 Y70 70
Y71 Y71 71
v72 772 72
773 Y73 73
Y74 Y74 74
Y75 Y75 75
Y76 Y76 76
MTSSEUG 0] 99

133

- e = - - - - -

FAMILY IDENTIFICATION NUMBER

NIIMBER OP THF INDIVIDIAL WITHIN
THE FAMILY

IDENTIFICATION NUMUER IN ORIGIHAL
STMRVRY

DAY OF BIRTH
NISSING
MONTH OF BIRTH

JANTARY
FEBRTARY
MARCH
APRTL
MAY

JIUNE
JOLY
AUGUST
SEPTFRMBER
OCTORER
NOVFMBER
DECFMBER
MTSSTNG

YEAR OF BIPTH

OF
OF
OF
QF
OF
OF
or

1968
1969
1970
1971
1972
1973
1974
1975
1976

YEAR
YRAR
YFAR
YFRAR
Y7AR
YEAR
YEAR
YRAR OF
YEAR OF
MISSING



DLCTTONARY DOCUMENTATION

(CONTINNRD)
POR: CR.CHIL
P(H PTELD NANME ADDR VALUE  DESCRIPTIOH
(T AGE-TN=-MOVTHS AGE REQUIRED  AGE IN MONTHS
CATEGORIES
MISSING A 99  AMISSING
F(8) SEX SEX REQUIRED  SEX
CATEGORIES (ONLY)
MALE b 1 MALE
FZMALFE » 2 FEMALE
MISSING MISS 9  NYSSING
F(9  BIRTH=-ORDER BOPD REQUIRED BIRTH ORDFR
CATEGORIES
MISSING " 99  MISSING
FP(10) DTIRTH-9EIGHT BHT REQUIRED BTRTH WEIGHT
P{11) RARAST-FPREBING RRF REQUIRED  BRFAST FEEDING
CATEGORIRS (ONLY)
CMRRENTLY CHRR 1 CORRPNTLY _
ZER-TO-0YE  ZT00 2 ZERO TO ONE MONTHS PREVIONSLY
THO-TO-FONR TTOP 3 TYO TO FOUR YONTHS PREVIOUSLY
FIV-TO-NINE vTON 4 PIVE TO NINE MONTHS PREVIOUSLY
TRN-TO-FIPT XT15 5 TEN TO FIFTEEN MONTHS PREVIONSLY
OVFER-TPIFT V15 6 OVER FIPTEEN NMONTHS
NEVER NEV 7  NEVER
MTSSTNG N 9  MTSSING
®(12) DAYS-DIAR-15 Dn15 REQUIRED  NUMRER OF DAYS CHILD HAS HAD
DIARPHEA IN THE IS DAY PBRTOD
PRIOR TO THE SUPVEY
CATEGORI TS
MISSING N 99  MISSING
P(13) DAYS-SICK=-15 DS 15 REQUIRED  NIMBFR OF DAYS CHILD SICK OF OTHER
DISPASES IN THE 15 DAY PEEIOD
PRTOKR TO THE SURVEY
CATEGOPIRS
MISS b 99  MISSING
F(14) RRONGHT-SICK BRSK REQIIRED  PLACE WHREE CHILD WAS BROUGHT IFP
STCK
CATEROPIRS (NNLY)
SS-1CSS LCSS 1 SOCIAL SECORITY-LCSH
ss Ss 2  SOCTAL SECURITY
S5-PRTVATE  PRTY 3 SOCTAL SECHRTTY-CAJANAL (PRIVATE)
nOCTN " DNC 4  PRIVATE DOCTNR
HOSOITAL nse S HOSPITAL
aTHne oTH f  DTHER
STAY=HONE "OYR 7 STAYED AT HOME
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POR:

P(15)

P(16)
PO17)
P (18)

P(19)
F(20)

P21

F(22)

F(2Y)

P (24)

DICTIONARY DOCUMENTAT TON

CR.CHTIL

(CONTTN'IED)

CATEGORIES (CONTINUED)

MISSTHG G|
THMUNTZ I
CATEGORIRS (ONLY)
nPT DPT
POLIO PoL
BCG BCE
DPT-POLIO np
DPT-BCG nB
POL-BCG en
ALL ALL
NONE NONE
YISSTING n
WRIGHT T
MBTGHT HT
APN-CIRC AC
HEAD=CIRC HC
EDEMA EDEM
CATEGORTES (UNLY)
PRESENT PRES
ABS®ENT ABS
MTSSING "
SKIN-CHANGRS SKIN
CATEGORIES (NHLY)
PRESHENT PRES
ABSPNT ARS
MTSSING "
EYE~CIANGES EYE
CATEGORI®S (ONLY)
ORESENT PRES
ABSENT ADS
TISSTHG M
PPOT-RELLY DELY
CAT 2GORTES (OMLY)
PRESENT PRES
ARSENT ADS
MISSING 1
MONTH-PTRST-YTS 4PV

REQIUIRED

PRI I NEWN =

REQUIRED

REQUIRED

REQUIRED

REQUIRED
REQUIRED
1
2
9
REQUIRED
1
2
9
REQUIRED
1
2
9
PEQNIRED
1
2
q

TEQUMIPED
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NISSING
TYNIINTZATION

pPT

POLIO

BCG

DPT AND POLIO
DPT AND BCG
POLIN AND BCG
ALL

NONE

MISSING

YEIGHT IN KILOGRAUS
NEIGHT IN CENTIMETELS

MID-ARH CIRCUMPERENCE TN
CENTIMETEES

HFEAD CIRCUNFPERENCE IN CENTIMETERS
EDENA

PRESFENT

ABSENT

NISSING

SKIN CHANGES
PRESFNT

ARSENT

MISSTING

EYE CHANGES
PRESENT

ADBSFENT

NISSTING
PROTRIIDING BELLY
PRESFNT

ABSENT

HISSTNG

PONTH OF FTRST VISIT BY THE
PROMUTONA



DTCTIONARY DOCTMENTATION
(CONTINUED)

POR: CR. CHIL

---------——-----...._-—_-_--——-_—-—---——_-------—-—--——-----------_-_—-—-------.

----—-———-------------_——..—_--..--—-—-------—-_------—-—-.-----—-——-----—------

CATEGNRIPRS (NHLY)

JANTJARY JAN 1 JANTIARY
FEBRUIARY FTA 2 PEDBRITARY
MARCH HAR 3 MARCH
APRTL APR 4 . APRTL
MAY NAY 5 HAY
JUNE JUN 6 JANE
JILY JnL 7 JULY
ANGuST AllG B ATIGNST
SEPTEMDER SEp 9 SEPTEMDER
OCTOBER OCT 10 OCTORER
NOVEMBER NOV 11 NOVEYDER
DECFYBER DEC 12 DECEMBER
NON-PART NTP 13 NON PARTICTPANT IN PROGRAN
1T SSTNR ] 99 BISSING :
F(25) YEBAR-FIRST-VTIS YFV REQUIRED YEAR OF FIRST VYSIT DY THE
PROMOTORA
CATEGORTES (ONLY) :
Y68 Y68 68 YEAR OP 1968
Y69 Y69 69 YEAR OF 1969
Y70 Y70 70 YEAR OF 1970
Y7 Y7 71 YEAR OF 1971
Y72 Y72 72 YEAR OF 1972
Y713 Y73 73 YEAR OF 1973
Y74 Y74 4 YFAR OF 1974
Y75 Y75 75 YEAR OFP 1975
Y76 Y76 76 YEAR OF 1976
NON=PART NTP 13 NON PARTICIPANT IN PROGRAY
MISSING o} 99 MTISSING
F(26) AGE-FIRST-VIS AGEF REQIIRED AGE TN MC.:THS AT FIRST VISIT BAY
THE PROMO.ORA
CATEGDORIES
HIN-PAPT NI 98 NON PAETICIPANT IN PROGRAN
MISSING ] 99 NISSTHG
FP(27) WT-PIRST-VIS WTPV REQIIRED WEIGHT AT FIRST VISYT BY THE
PROMOTORA=~NN.N KILOGRAMS
F(28) HT-PIRST-VIS HTFV REQTIRED HEISNT AT FIRST VISIT BY THE
PROMOTORA-NNN CMS
P(29) MONTH=-LAST-VIS MLV REQNIRED MONTH OF LAST VISIT QY THE
PROMOTORMA
CATEGOPI®RS (NNLY)
JANTARY JAN 1 JANUARY
FEAPrNAPY FuR 2 FERR!IIARY
MARCH HAR ] MARCH
APRIL Aenp 4 APPTL
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DTCTIONARY DOCUMENTATION
(CONTINNED)

FOR: CR, CHTL

-—.--—----..-..—---.-..—-_-.._—---——--—----———-—u---—--—---————-—--—--—--—-------—-u

.------———.—----.._----_--..--_——----—-—------———--—----—--—-----——-—..-----..---—

CATFRORIRS (CONTINIIED)

MAY MAY S HAY
JUNR JION 6 JOHE
LY JUL 7 JuULYy
AUGHST AlG A ANGHUST
SEPTEMDER SEP 9 SEPTENMBER
OCTOBFR ocT 10 OCTORER
NOVENNER Hav 1 NOVENMBER
DNCEXRBER DEC 12 DECPMBER
HON-PART NP 13 NON PARTICIPANT IN PROGRAN
MISSING M 99 MISS ING
F(I0) YRAR-LAST-VIS YLV REQUIRED YEAR OF LAST VTSIT BY THE PROMOTORA
CATEGORIRS (ONLY)
NON~PART NIP 13 HON PARTICIPANT IN PROGRARM
58 Y68 68 YEAR OPF 1968
169 Y69 69 YEAR OF 1559
Y70 Y70 70 Y®AR OF 1970
7 Y7 71 YEAR QF VY97
Y72 Y72 72 YEAR OF 1972
Y73 Y73 73 YEAR OF 1973
Y7u Y74 74 YEAR OF 1974
7S Y75 75 YEAR OPF 1975
Y76 Y76 76 YPAR OF 1976
ATSSTING h| 99 HISSING
P(31) AGR-LAST-VrIS AGEL REQUIRED AGE TN WMONTAS AT LAST VISIT BY THE
PROMOTORA
CATEGORT®S
NON<-PART NTIP 9n NON PARTICIPANT IN PROGRANM
MISSTNG v 99 HISSING
F(32y ®RT-LAST-VIS HTLV REQUIRED WEIGHT AT LAST VISIT BY THE
YPOMOTORA~NN.N KILOGRANS
P(3N HUT-LAST-VIS "ITLY REQUIRED HETGO'T AT LAST VISIT BY ™HF
PROMOTOPA~NNN CXS
F(34) pROG-"ART op REQUIRED PROGRAM PARTICIPATION
CATEGORTIES (0ONLY)
PARTIC PART 1 PROGRAN PARTTICIPANT (TNPO RECORDED
FOR OLD ID OR PRUGRAM HISTORY)
NON=-PART NOND 2 NON=-PARTICIPANT
AISSTEG | 9 MISSING
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DICTTOKARY DOCHNHMENTATION

POR: CR, “MOTH

DATA SET LOCATION: K4JX:CR.MOTH
DYCTTONARY LOCATION: I[DPR:CR.NOTHS
DATE: J1MN 3, 1980

THIS DATASET CAH BE DESTROYED.
THTS DATASRET CAN B©" REDLACED,
MSE CONNT: 1

DATA SPT DESCRIPTION:
CANDELARTA RCVISITED DATA--FAMILY INFORMATION TNPR/01-23-80

..-_----_—..—__--—_-—....._-——-._-—--_——--------------——---——-_--—--—---n--. -

P(h) FTIBLD HAMC ABBR VALUE DESCRIPTION
F(N FAMILY~NU™DFR FHUN REQNIRED FAMILY IDENTIPTCATICN NUNBPR
F(2) ORTIG-TID-NITH JTDN REQUIRED IDENTIFTCATION NIMDLR IN ORIGENAL
SURVRY
F(D AGU=-OP=-MOTHER AGMO REQUIRED AGE 0f NOTHER IN OCTOBER 1976
CATEGORT®S
MISSING hi 99 MISSING
F(4) YEAR-APPIVED YOA ATQWIRED YEAR WHEN FAMILY ARRIVED IN
CANDELARIA
CATEGORIES
MTSSING | 99 MISSING
P (S PLACR=-0ORIGIN ORIA REQTIRED PLACE OF ORIGIN
CATEGOFIES (NNLY)
TOHWN TowH 1 TOWN (300 TO 709 POPULATION)
CITY CITY 2 CITY
RITPAL RIR 3 RURAL
CANDELAPTA CAND 4 CANDFLARIA
UISSING e} 9 NISSING
P (6) NUN=-YRS-DPART NYP REQ!UIRED HIIMBFR OF YEARS PARTICIPATED IN

THE PRONOTORA DPROGRAM
CATEGNPITS (OVLY)

ONFR OMF 1 ONF

THO THO 2 TW¥O

THPEE THR 3 THREFE

PR rOn 4 FONIP

FIVE FIV 5 FIVE

SIY 5TX ] STY

NON=DAPT NTD a NON=-PARTICIPANTS
HOT =R PENX R 9 DO NOT REMEMBER

PN PART=-PRE-PROS npTy PEQNIRED PARTICIPANT TN PPENATAL PROGRAN
AFTELK JANUARY 1974

CATEGOPIES (NMLY)

YES Yes 1 Yes

NO no 2 NO

MTSSTNG h! 92 NISSING
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{CONTINUZD)
POR: CR.MOTH
P(t) PISLD NAMP ABBR VALUE
P (8) PART-FAN~-PLAN PP REQNIREN
CATEGORIES (ONLY)
Y®s YES 1
NO NO 2
MISSING b | 9
P(9) PART-FOND=-DIST PINA REQUIRED
CATEGORIES (ONLY)
YES YES 1
NO NO 2
NISSING o] 9
F(10) PART-GROW-DEV PCGD REQUIRED
CATERORI®S (NNLY)
Yes YES 1
NO ND 2
MISSING b} 9
F(11) CHIL-LT-15 CH1s RFQNIRED
CATEGORTIES (OHLY)
ONE ONE 1
TWO THO 2
THREE THR 3
FOUR Fon [}
FIVE PIV 5
STX STIX 6
SEVEN SFvV 7
ETIGHT EIG a
NTNR NIN 9
TEN TFY 10
MISSING L 99
P{12) PAMS-TN-HONSE PTH PEQUIRED
CAT EGORIERS (OMNLY)
nyr ONFE 1
TWN TVO 2
THR®FR THR 1
Fonp PNy 4
FIVE PIV 5
31X STX 6
MISSIUG hi 9
F{13) PENS=-TH-HNUS5E PTIH QEQNUIRED

DICTTONARY DOCUMENTAT ION
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PARTICIPANT IN FAMILY PLANNTNG
PROGRAH AFTER JANTARY 1974

YPS
NO
MISSING

PARTICIPANT TN FOOD DISTRTRUTION
PROGRAN (PINA) ATPTER JANIUARY 1974

YFS
NO
MTSSTHG

PAPTICIPANT IN DRUGRAM POR CONTROL
OF GROWTH AND DEVLLOFYENT AFTER
JANTARY 1974

YES
NO
MISSING

NUMBER OF CHILDREN LESS THAN 15
YPARS OLD

ONE
THO
TIHHAFE
FOoMn
FTVE
SIX
SEVEN
EIGHT
NTNR
TN
NTSSING

NTMRER OF FAMTLY UNTTS IM THE HONUSE

ONF
THO
THREF
Fone
PIV®
STX
HISSTHG

NOHDFR OF PERSONS RESIDING TN HOUSE



MTCTIONARY DOCHMENTATTION
(CONTINUED)

POR: CR, 9OTH

—----------_--_--—.—_—-—-------—_-—--—-—----———--s——-—-----------_—-—-.--------

Pty FYELD NANME ABDR VALOE DESCRIPTION
CATEGORIPS
MISSTNG H 99 TISSTNG
FP{18) PPRS-IN-NUC-FANM PTINF REQYIREDN NTNBER OF PPRSONS CONFORNING THE

NIUCLEAR FANTLY
CATEGORI=S (OMLY)

One NNE 1 ONE
THO TvO 2 TVO
THRF®R THR 3 THREE
FONR Fon 4 roner

PIVE FIV 5 FIVF

SIX STIX 6 STX

SFEVEN SEV 7 SFEVEN
EIGHT EIG 8 ETGHT
NINE NIN 9 NTNE

TAN TEN 10 TEN
ELEVEN ELE LR ELEVEM
THELVE THWR 12 THELVE
THIRTEEN THT i3 THTRTEEN
FOTRTREN FOTN 14 FONRTERN
FITTEEN FPTN 15 FIFTEEN
SIXTEEN SXTh 16 STXTEEN
TISSING ] 99 MISSING

F(15) NUM-DPREV-DPREG NPP REQUIRED NUNBER OF PREVIOUS PREGNANCTIFS

CATFRGORTIES (ONLY)

ONE ONF. 1 ONFP

T®O THOD 2 THO
THPEE THR 3 THRER
POIR FOU 4 FonR

FIVP PIV 5 FIYP

SIX SIY 6 STX

SRVEN SEV 7 SEVEN
RYGHT ETG B EIGHT
NINE NIN 9 NINF

TEN TFN 10 TFEN
BLEVEN SLR 1 BLEVEN
THCLVE IAE 12 THWFLVE
THIRTERN THI 13 THIRTEER
PONRT REN FOTN 4 FOURTEEN
PIFTFEN FFTH 15 FIFTEEN
SIXTEEN SXTH 16 SIXTEEN
SEVENTEEN SVTH 17 SEVENT REN
SIANTEECN EGTN 18 ETGHTEEN
MISSTING k! 99 YISSING

P{16)y NNM~PREG-19T74 NP4 REQ'IRED NUMBER OF PREGMANCIES FROY 1974 gp

TO U2W (INCLNDING CURRENT
PEEGNANCY IF ANY)
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DICTIONARY DOCTMENTATION
(CONTINYED)

POR: CR. NOTH

D > > D > e - = ——_— > " - S " T b D S T P D D A T e s S M 5 - - . D D >

CATEGORTES (NNLY)

ONE ONE 1 oNe
T™O THO 2 THO
THREF THR 3 THREE
FO'IR roun ) Fonp
NONF HONPE 8 NONE
HISSING by} 9 H{SSING
P{17) NYM-~-ARNR-STILL HAS REQUTIRED NUMBFER OP ABORTTONS AND STILLBORNS
CATERORIES (ONLY)
NN E ONFE 1 ONF
THO TWO 2 T¥O
THREE TUR 3 TIRR®
Fofng Fou 4 FONR
FIVE PIV 5 FTVE
SIX SIX 6 SIYT
SFVEN STV 7 SEVEN
BIGAT EIG 8 EIGHT
RINE NTN 9 NINE
TEN TEN 10 TER
NONE NON R A NONWE
MLSSING N 99 MISSING
P(18) NUN-AD-ST-1974 AST4 REQTIRED NIITRBFER OF ADORTTONS AND STILLBORNS
SINCE JANUARY 1974
CATEGNRIES (NNLY)
ONE ONE 1 ONE
TWO TWO 2 THO
THPZE THR 3 THREPR
PR rnn 4 FOMNR
NONE NONE 8 NONE
MTSSING N 9 MISSING
P{19) NUM-LTVE-RORN NLB REQUIRED NUMBFR OF LIVE ROPN
CATEGORIES (NNLY)
ONR ONE 1 ONE
THO TN 2 TvO
THRER TR 3 TARER
FNIR poi ) FOIR
FIVE FIV 5 FTVE
STX SIX 3 SIX
SEVEN SEV 7 STVEN
RTGUT EIG A ETGHT
NINT NIN 9 NTNP
TEN TEN 10 TEN
SLEVEY ELF 11 ELEVEY
THELVE TWE 12 TWELVE
THIRTREN THI 13 THRIRTZEN
FANRT FEN FOTH 14 FOURTEEN
FIPTEER PFTN 15 PIFTEEN
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FOR:

Y w8 . v 4 -~ -

NICTTINONARY DOCUMENTATION

CR.MOTH

FIRLD NAME

(CONTINUED)

VALUE

DESCR PTION

F(20)

P(21)

P (22)

PE23)

F (24)

CATEGORTES (CNNTINUED)

SIXTEEN
NISSING

DRF-SC-DRAN-19

CATEGOPRTFRS
ONE
THO
THREL
FNNR
NONF
MISSING

@ IFE-EDUCATTON
CATEGORIES
PRTIMARY
HIGH-TECH
HIGHER-ED
HONE
M1ISSING

WIPE-YPS-COYD

CATEGORIES
NNE
TVO
THREE
FONR
FIVE
SIX
HTSSING

WIFE-LITER
CATFRNRTIES
READ-NNLY
PEAN-UR
NONE
MISSING

HUSB=-EDICATION
CATESOFRIES
PRIMARY
HYGH-TEC'
HIGHEP~ED
NONP
YISSING

SXTN
o}

T4 DSTH

{(ONLY)
ONF
THO
TR
pon
NONE
bl

HEDU

(ONLY)
PRTHN
HS
UNTY
NONE
b

wyc

{OOLY)
ONE
T™O
THhH
FOu
FIV
SIX
L}

“LIT

{ONLY)
READ
nHR
NONT
4

HEDN

{ONLY)
DRIM
Hs
MTNIvV
HONE
1

16
99

REQUIRED

OO EWN

REQUIRED

ODWN

REQUIRED

O NN E WN =

REQMIRED

O DN -

NEQUIRED

142

O D N

STXTREN
MISSING

RIMBFR OP CHILDREH S YEARS OF AGE
OR LESS RHO DIED SINCE JANUARY
1874

ONE
™0
THREER
FONR
NONE
NISSING

WTIFES EDUCATION LEVEL

PPINMARY

HIGH SCHOOL AND/OR TECHWICAL SCHOOL
HIGHER EDUCATION

NO SCHOOLING

HISSING

NOIMRFE OF YEARS CONPLETED BY WIPE
FOR THE EGUCATTION CATEGORY STATED
ABOVE

ouE
THO
THRZE
FnuR
PIVF
SIX
MISSING

LITERACY OF WIFE

RFADS ONLY

RFADS ARD WRITES

ACITIIER READS NOR WRITES
MISSING

HUSRANDS FDUCATTON LEVEL

PRIMARY

HIRH JCHOOL AND/OT TECHNICAL SCHOOL
HTIGRBR RDUCATION

NO SCHOOLTING

MTSSING



NICTIONARY DOCMTMENTATION
(CONTTN"ED)

FOR: CR.MOTH

F(25%) 1nnsB-yps-cnvp nyc REQUWIRED NUMBER OTF YBARS COMPLETED BY
HUSBARD POR THE EDUCATION
CATEGORY STATED ABOVE
CATEGORTES (NNLY)

ONF ONE 1 ONE
THO TWO 2 THO
THRE® THR 3 THPEE
-FONR EFnn 4 POON
FIVF PIV 5 FIVE
SIX SIX 6 SIX
MISSTNG b 9 MISSING
F(26) PBIRTH-CONTRNL MOBC REQUIRED METHOD OP BIRTH CONTROL
CATEGORIES (ONLT)
™D Ino 1 Inp
PILL PILL 2 PILY
RUYTHY RHY 3 RHYTHN
cConNDON COND 4 CONDON
WIPE-STER WSTE 5 WTFE STERILIZED
HNITSR=-STER HSTR 6 HISRAND STERILIZED
NTHPRRS NTH 7 OTHERS
HISSING b} 8 NISSING
NONE NONE 9 AONE
P(27) MONTHS-NC-1974 BC74 REQUIRED NIUMRER OF MONTHS OP UTILIZATION OF
BYRTH CORTROL IN 1974
CATCGORIPS (ONKLY)
ONFw ONE 1 ONE
TdO THO 2 THO
THREE THR 3 THREE
FOUR Pon 4 FONR
FIVE PIV 5 FIVE
STY STIX 6 SIX
SEVEN SBY 7 SEVEN
FIGHT nIG fa RIGHT
NTNF NIN 9 NINE
TEN TFN 10 TPN
ELEVEN ELE 1 ELEVEN
TPELVE TWE 12 TWELVE
NONE ‘RONE 8n NONE
NI SSING v 99 HISSING

P(29) MONTHS-BC-11775 BC75 REQUIPRED RIIMRFP OF MOMTHS OF UTILIZATION OF
- BIRTH CONTROL IN 1975
CATEGOFIFS (NNLY)

ONr ONE 1 ONE
YN RO 2 THO
THPRETD THF R THREF
POHR P01 4 FONR
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DTCTIONARY DOCUMENTATION

{CONTTNHED)

POP: CR,MOTH

CATEGORIES (CONTINUED)

FIVE PIV

STX 51X

SRVEN SEV

BIGHT EIG

NINE NIN

TEN TER

ELEVEN RLE

THELVE THE

NONE NONE
MISSING i}

F(2%) MNONTHS-BC-1976 BC7A

CATFRORIES (ONLY)

ONF ONE
WO THO
THREFE THR
2R rOn
FIVE FIV
SIX SIX
SEVEN SEV
RIGHT RIG
NONE NONE
P(30) SEBYRR-SYSTEM "CSDhS
CATEGOPIRS (NHLY)
YES YES
kg NO
MISSING N
P(31) PIPED-HATFR DpWS
CATEGORIBS (ONLY)
YES YES
NO NO
MT SSING H
P(32) STOVE-ANUSFE STOV
CATEGORTIRS (INLY)
YES-PRIV PRIV
YES-SHARED SIAR
NO No
MTSSING |
P{33Y P"OSSRSSINNSG P03S
CATTGORIRS (0HLY)
RADTN R
™ T
RAD-TY nT

REQNIRED

DRI NE LN 2

REQUIRED
1
2
9
REQUIRED
1
2
9

TRQMIRED

O W N -

REQUINED

1
2
3

144

PIVE
SIX
SEVEN
EIGHT
NINF
TEN
PLRVEN
TWELVE
NORNE
HISSTAG

HTMREL OF MONTHS OF UTILIZATION OF
BIRTH CONTROL IN 1975

ONP
TWO
THREE
PONR
FTVE
SIX
SEVEN
PIGHT
NONP

HONSE CONNECTED TO CENTRAL SEWAGE
DISPOSAL SYSTEH

YES
NO
MISSING

PTPEN WATER SUPPLY IN HOUSE

YFS
NO
HISSING

STOVE IN HOUSE

YRS, JUST FOR HUSBANDS FAMILY
YFES, BOT SUARED WITH OTHRR FAMILY
NO

NISS NG

FAMT LY POSSESSINNG
RADTO

TV
RADIN AND TV



DICTINNARY DOCUMENTATION

(CONTTNIIEDY

POR: CR.MOTH

e o e e e e e o e e o o o e e e 0 = o o = 0 0 0 0 0 o e ¥ 0 0 0 o 0 0 a8 = = A 0 e e e e o 8 W - " = = o =

CATEGORIES (CONTINUED)

TELEPHONR 4

TEL-RAD DR
TRL-TV pT
TPL-TV-RAD pri
RERFRIG I

PRP~RAD TP
REP-TV IT
REF-TV-RAD ITR
REP~-TEL Ip

REF-TEL-0AD 'IPR
RRF=-TEL-TV IpT
R=T-TV-RAD  IPTR

SEW-MACH S

SM~-RAD SR
SH-TV ST
SH=-TV-RAD STR
SN-TEL sp
SH=-TFEL-RAD SPR
SH-TEL-TV SPT

SM-T-TVY~-RAD SPTR

SM-REF SI
SH-REF-RAD SIR

SY1=REF-TV SIT
SH~-R-TV-RAD SITR

SM=-REF-TEL SIP
SM-REP-P-R SIPR

S4-REF-P-TV SIPT

ALL ALL
NONE NONF
MISSING !
F(34) FAM-PXDP-FCOD FEF
P{35) TPAM-RIP-nTS FEY
P{36) O0OCN=HEAD accn
CATEGOFIES (NNLY)
CANR=-CT cut
SHG-MTLL MILT

29
30
31

32
99

REQUIRED

REQUIRED

REQIIRED

145

1
2

TELEPHONE
TELEPHONE AND RADIO
TELEPHONE AND TV

. TELEPHOKF, TV AND BADIO

PEPRIGERATOR

REFRIGERATOR AND RADIO
REFRTGERATOR AND TV

REFRIGERATOR, TV AMND RADIO
REFRIGERATOR AND TELEPHONE

REFPTGERATOR, TELEPHONE AND RADIO
REPRIGERATOR, TSLEPHONE AND TV

REFRIGERATOR, TFLEPHONE, TV AND
RADIO

SEWING MACHINE

SEWTHNG MACHINE AND KADIO

SEWTHG MACHINE AND TV

SEWING MACHINFE, TV AND RADIO
SEWING MACHINE AND TELEPIIONE

SERING MACHINE, TELEPHONE AND RADIO
SEWING MACHINT, TELEPHONE AND TV

SEWING "MACHINE, TELEPHONE, TV AND
RADPIO

SEVING MACHINE AND RRFRIGERATOR

SEYING HACHINE, REFRIGERATOR AND
RADIO

SEHING MACHINE, REFRIGERATOR AND TV

SEWING MACHINE, REFRIGERATOR, TV
AND RADIO

SEWINS MACHINE, REFRIGERATOR AND
TELRPHONE

SEYING WACHINE, REFRIGERATOR,
TELEPHONE AND RADIO

SEVTING HACHINE, PEFRIGERATOR,
TELEPHONE AND TV

ALL

NONE

MISSING

FANTLY EXPENDITHDRZS ON FOND PER
WEEK

FAMILY EXPENDITURES PER MONTH O
RPNT, NTILITTES, TUDJCATION AND
NTHER

OCCHPATION OF HEAD OF FAMILY

SYGAR CANE CHTTER
SNGAR MILL FACTORY



FOR:

DTCTTONARY DOCIUMNENTATTION

Cn.MOTH

(CONTINNED)

D e e > - - = - - . S T A e e D T L . e S 80 > - - - -

-----—------------——-----—---_---—------——---------—--------------_---....-..----

F(37)

F(3i)

F(39)

P{u0)

F(1)

CATFRGORTESS
NHN-BIS
EMP-0TH

PIIR=-ENDP
OTHER
TN EMP
MTSSINA

0CC~MOTH

CATEGORIES
WORK-3
HORK -0MIT
STAY~HOME
NISSING

NITYRFR-HORK

CATEGORIES
ONE
THO
TIIRER®
FOUR
NONT
MISSTHG

FAM=-TNCONTE

REC-SUBSIDY
CATEGOPTIZS
YES
NO
MISSIHR

SHTASTNY -NPRSOS

(CONTINIED)
OWN
EMOT

PUBL,
OTH
TNEN
Ly}

JCCH

(ONLY)
WLT3
WORK
e
|

NPY

(ONLY)
oHe
TWO
THR
FOu
NONF
M

IHc

S1nps
(ONLY)

TES

NO

M

TSIp

VDI n

REQUIRED

O WA -

REQUIRED

O DIEWN

REQMIRED

REQUIRED
1
2
q

REQUIRED
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OWN-RUSTNESS

ENPLOYED IN OTHER THAN SUGAR HILL
FACTORY

PIBLIC EMPLOYEE

OTHER

THEMPLOYRD

HISSING

OCCHPATION OF THE MOTHER NF THE
CHILDREN

WORKS LESS THAN THREE DAYS PER WEEK
WORKS ONTSIDE THE HOUSE

DOPS NOUT WORK AND REMAINS AT HOME
NI SSTNG

NUMBFR OF PERSONS BBSINES PATHER
OR MOTHER WHO HAVE A JOB

ONE
THO
THREE
FONR
HONE
HISSTNG

TOTAL FAMILY INCOME PER MONTH
RECEIVE A SURSIDY

YES

NO

MTSSING

TOTAL SN3SIDY IN PF50S



DICTIONARY DOCIUMENTATION

FOR: CR,ANTH

DATA SET LOCATION: TDPR:CR.ANTH
DICTIONATY LOCATTOM: TODPR:CR, ANTIH®
DAFE: JUN 3, 19A0 '

THTS DATASET CAN RF DESTPOYFD.
THIS DATASET CAN RF REDPLACED.
0s® cotNTg 1

DATA SET DFSCRIPTINN:
02-05-A0/1DPN

F (%) FIFLD HNAME ARDP VALUE DESCRIPTION
F(1) FAMILY-NUMBTR FNITY REQUIRPD FAMTLY IDENTIFICATION HIIMBER
P(2} INDIVIDNAL=-NIM INUM REQTIRED NIMRER OF THE INDIVIDUAL WITHUN
THE PAMILY
F(3 AGR-TN-HONTIS AGE REQUIRED AGF TN MONTIHS
CATEGOARINS
MISSING L} 99 HISSING
F {4y SEX SEY REQNMIRED SEY
CATFERNRTSS ([ONLY)
MALE Ly} 1 MALE
FEMALF F 2 FEMALE
MISSING MISS 9 HISSING
P (5 WEIGHT HT REQUIRED WEIGHT IN KILOGRANS
P () HEIGHT-CMS 1TCN REQNIRED HEIGNT IN CENTIMETERS
F(T) CAND-STND-WT-AGE CAUA REQUMIRED STANDARD WEIGHTS FOR GIVEN AGES IN

CANDELARIA AND PRIMOPS

F(f) COL=~STD-HT=AGE COwA REQUIRED STANDARD WEIGHTS POR FENALES POR
GTIVFN AGES TN COLOMBIA

F(9) HAR-STD~HT=-AGE HSHA REQMIRED STANDARD WETGHTS FOR GIVEN AGES
. FOR RED POTATOE VERSION OF THE
HARVARD STANDARD

F(10) COL-STD-HT-AGE COTIA REQIIRED STANDARD HEIGHTS FOR FFMALES FOR
GIVEN AGES IN COLOMATA

F(11) MAR=STD-UT=-3RE HS 1A REQUIRED STANDARD HEIGHTS FOR AGES FOR RED
POTATOE VERSION OF THE IARVARD
STANDARD

P(12) HAR=STND=-WT-NT Hsan RROUIRED YEIGHT IN KILOGRAMS

MIDAS
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