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Dietary and anthropometric surveys of children were condurted as pait of a nutritionai evaluation of
the central {urban) and peripheral {rnral) areas of San Ramdén, a town located in the central plateaun
of Cosla Rica. The findings showed marked differences between the center and the peripheral villages
in the intake of selected nutricnts, height and weight of children. The dJdata show a primary energy
deficiency in children from the peripheral villages. Anthropometric data suggesied that there were
nutrition problems in the villages, but in the center of the town, 87 percent of the sample, had an
adequate height-for-age relationship. The lowering of morbidity, its effect on nutritional status, and the
role of public health programs in nutriticnal planning are discussed.

This information confirms the problem of maldistribution of starce national resources at the rural
fevel. This is due to the fact that povernment seirvices promoting rural deveiopment are located in the
center of rural populations with limited projection to those that need it most: the semi-isolated and
isolated rural population.

INTRODUCTION 2,000,000 inhabitants of Costa Rica live. The
present paper describes the resuits of the anibro-

Malnutrition is onc of the most sericus health pometric and dictary surveys conducted during

problems affecting the pesple of Costa Rica
(INCAP, 1969). Among Costa Ricans, children
under five years of age are ome of the most
affected groups. fn Costa Rica, mn 1966, 57 percent
of the children in this age group were rated in one
of the several grades of protein-caloric malnu-
trition (INCAP-ICNND, 1972). The interrelation-
ship of malautritton and infection, apd their
relationship with mortality, morbidity, mental de-
velopment and work capacity consiitute probiems
of great importance for the social and economic
development of a country (Berg, 1973). A
nutritional cvaluation survey was carricd out in
San Ramon, a rural town whose center is Jocated
58 kilometers from the capital city of San José,
The objective of the survey was to determine the
current nutritional situation of children from 6
months to 5 yecars of age that could provide
bascline data for the formulation of nutrition
inlervention programs in the central zone of the
country, where approximately 60 percent of the
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the evaluation project, and it focuses on the differ-
ences found betwesn the central and peripheral
scmi-isolated populations of San Ramén., The
evaluation project also included information on
vital statistics, morbidity, prevalcnce of parasites,
cultural factors in relation to diet, and analyses
of socioecenomic factors and processes affecting
natritional status of children,

MATERTAL AND METHODS

San Ramoa has a total population of 37,000 in-
habitants. Twenty-five percent jive within a dense
central cluster which surrounds the town square.
The remainder reside in 12 small semi-isolated,
and isolated, peripherar villages which vary in
distance from the town square from 5 hours by
car and horse to the furthest village, to 10 minutes
by road 1o the closest one, Children from the
centet. aad four representative peripheral vitlages



138

were chosen at random for anthropomectric and
dictary studics covering an cstimated population
of 17,000 persons. The areas selccted showed
similar characteristics to those found throughout
the central plateau, where the majority of the
country’s population lives. In this way, compara-
tive information was collected from children of
the center and peripheral villages of this rurpd
area.

The dictary information reported in this paper
was carricd out during January of 1974, which is
the height of the Costa Rican summer season. It
included 151 children; 42 from the center and
the remaining 109 from the peripheral villages,
cocrresponding approximately to the distribution
of populations in the center (25 percent) and
peripheral villages (75 percent).

Dietary data werz collected by visiting the
homes of the children twice during one day,
utilizing in all cases both the recall and direct
weighing methods. Food consumption was re-
corded in terms of cnergy, proteins, retinol and
iron.

Anthropometric data were collected in their
homes from 119 children who also formed part
of the dictary survey. A beam balance with
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intcrvals of 0.1 kg. was used for weight determi-
ration. Children were weighed without shoes and
a minimum of clothes. Height was determined in
infants and small children using a portable in.
fantometer. Older chiidren were measured bare-
footed, standing on a flat fioor against a wall,
and using a vertical plastic tape. Height was
measured to the nearest 0.5 cm,

Weight, height and age were used to calculate
indices of weight-for-ape, weight-for-height, and
hieight-for-age. The information was compared
with the standards adopted by INCAP, which are
based on the Jowa and Harvard standards.

RESULTS AND DISCUSSION

Consumption of joodstuffs Table 1 shows the
average intake of foods and the percentage of
children living in the center and periphcral villages
who consume them. Animal products such as
meat, milk and eggs werc widely consumed by
the children studied in both zones. The amouris
of these products eaten was greater in the center
than in the peripheral villages. Panela (caked
unrcfined brown sugar) was consumed almost

TABLE I

Mean consumption of foods and pergentage of Costa Rican children consuming different items, by place
of residence, S8an Ramoén, 1974 (Number of cascs).

Cenler (42) Villages (109)
Mean Miean
intake Percentage intaks Percentage
Food ) of children (z) of children
Fresh nulk 58% £8.0 365 75.5
Powdered milk 4 30 12 24.6
Mgat 53 61.0 1 31.9
Egsgs 37 71.% 21 409
Beans 18 65.0 13 57.3
Rice 53 84.0 42 80.9
Tortiflas 24 38.0 46 5%.2
Bread 23 73.8 3t 13.7
Pasta® 6 310 7 328
Roots and tubers 48 66.7 22 45.5
Plantains 37 38.0 22 22.8
Vegetables 3? 50.0 11 14.6
Fruits 5 41.0 17 14.6
Sugat® 29 98 0 21 76.9
Panela® H 20 18 700
Fais® 12 62.0 4 38.2

* Macaroni, nooclcs, etc.

® Soft drinks and other preparations with sugar are excluded.

® Brown sugar, locally prepared.
¢ Fat in rice preparations not included.
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exclusively in the peripheral villages, where white
sugar was also consumed. Modernization of the
sugar industry has made sugar less expensive than
panela. This fact, together with a prestige aspect,
has caused almost a total abandonment of panela
consumption in the center.

Inteke of nuirients Tor the purpose of this study,
cnergy, protein, retinol and iron were selected for
detailed analysis. Table H presents by place of
residence the intake of energy and of three selecte

nutrients (proteins, retinol and iron) expressed as
percentage of intakes reccmmended by the In-

TABLE 1l

Intake of encrgy and nulrients by Cesta Rican children
expressed as percentage of recommended vaiues® by place
of residence. San Ramdn, 1974 (Number of cases).

Place, of

residence Energy Protein  Retinol iron
Center {42) 97 193 232 105
Viilages (109) 74 122 82 74

* See Menchd, Arroyave, and Flores, 1973,

stitute of WNutrition of Central Amcrica and
Parama (INCAP) (Menchi, Arroyave, and
Flores, 1973). In relation to needs, energy and
nutrient intakes of children from the viliages are
lower that those of children living in the center
of the town.

Table I1I compares the consumption of energy
and sclected nutrients with intakes recommended
by INCAP for children of different ages. Encrgy
and iron intakes fall below the recommended
figures in most age groups. As the data reveal,
the encrgy consumption remains stable in almost
all age groups, a finding which is not in accord-
ance with the increasing requirements of growing,
healthy and normally active children. Protcin
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intake is at all ages well above the recommended
values. The low energy consumption may reduce
the amount of protcin used for anabolic purposes.

An analysis was also made of the quality of
the dietary protein. Each diet was analyzed to
determine the proportion of total protein derived
from animai sources, and compared by place of
rosidence. The average consumption of animal
profein was approximately 69 percent in the center
and 60 pereent in the peripheral villages. 1n 75
percent of all the dicts, more than half of the
protein was found to come from animal sources,
Animal products, cereals, legumes and, in a lesser
proportion other protein sources, provide aming
acids which form a high-quaijity protein. A de-
tailad study of protein guality, limiting amino
acids and the protein-calorie relationships ia these
diets, i35 discussed eisewhere (Valverde et dal,
1975). The findings of the dietary study conducted
during the summer season do not differ from
another survey carried out in one of the villages
during the winter scason (Rawson and ¥Yalverde,
1676).

ANTHROPCOMETRIC DATA

Weight-nge indices An abnormal weight-for-age
relationship in children may indicate the occur.
rence of nutritional insult. However, this does not
discriminate between current nutritional distress,
previcus insult or a combination of both, Never-
theless, the weight-for-age index is the maost com-
monly recognized international indicator of
nutritional status. ‘

The data from San Ramén indicate that a
smaller total percentage of children are below
the normal weight-for-age standards than those
reporied by INCAP for the whole country in

TABLE IH

Mecan intake of selected nutrients and energy and recommendec values* (R.V.) for intakes by Costa Rican children by age.
San Ramén, 1974 (Number of subjects),

Energy (kJ) Proteins (g) Retinol {ug) Iron (mg)
AGE GROUPS Intake RY, Intake R.Y, Intake R.V. Intake R.V.
Less than | year (12) 4992 4184 41.3 15.0 719 300 8.6 10.0
1 year (36) 4562 4811 374 24.0 386 250 7.4 10.C
2 years (31) 4393 5648 35.1 28.0 360 250 1.6 10.0
3 years (31) 4489 6485 339 30.0 240 250 8.0 10.0
4 and § years (41) 4979 7322 44.5 33.0 210 320 10.0 10,0

* From Mencht, Arroyave and Flores, 1973,
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TABLE 1V

Nutritional status of Costa Rican « iuldren in 1966 and 1974 bascd on the Gomez classification,® expressed
as pereentages of all children in cach sample.

GOmez classification of

malnutrition
First Second Third
Studies Normal degree deprec degree Total
San Ramon, 1974 52.9 2.3 11.8 2.5 100.0
JINCAP, 1966 42,6 437 12.2 1.5 100.0

* See GOmez ef af, (1955).

t-PData from INCAP-ICNND Nutrition Sutveys, 1972,

TABLE V

Nutritionai status of Costa Rican children using the Gdmez ciassification, by place of residence, expressed
as percentage of all children in each sample. San Ramoén, 1974 (Number of cascs).

GOmez classification of

malnutrition
Place of First Second Third
residence Normal degice degree degree Total
Center (31) 64.5 32.3 3.2 0.9 100.0
Villages {(88) 48.5 329 14.8 34 100.0

X2 value = 2,595 (not significant at 0.05 pcreent level),

1966. However, analyses of malnutrition by
degree of severity (Table 1V) show that compared
with the resalts of the INCAP study the decrease
is mainly in the percentage of children in the first
degree category, with an unexpected increase in
the percentage of children suffering from third
degree malnutrition.

Differences in nutritional status, by place of
residence, are clearly indicated by the weight-for-
age data shown in Table V with a larger pro-
poction of children from the center falling within
the normal category. Third-degree malnutrition
was not obscrved in the center of San Ramdén,
while it was found.among 3.4 percent of the village
children. The proportion of children with second-
degree malnutrition was aiso larger in the peri-
pheral villages, but there was little difference in
the percentages of children with first-degree mal-
nutrition, by place of residence.

Weight-height indices The most practical and
clicient method of identifying the current
nutritional status of a child through aathropo-
metric indicators is believed to be the analyses of

weight in relation to height Such measurements
control for height rctardation causcd by ecarly
malnutrition,

As shown in Table VI, children in the per-
iphcral villages were more likely than those in the
San Ramén center to fall within the acceptable
weight-for-height category since a greater pro-
portion (69.3 percent) of the peripheral village
children exhibit normal or acceptable weight-for-
height. This difference is most marked in the
group with deficits up to 10 percent.

TABLE VI

Nutritional status of Costa Rican children by place of
residence, based on weight for height deficits. San Rambn,
1974 (Number of cases).

Deficits in weight for height

Place of

residence Normal ~-10% 11-20%
Center (31) 58.0 35.5 6.5
Viilages (88} 69,3 22.7 8.0

X2 value = 1,217 {not significant at 0.05 percent level}.
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TABLE VII

Nutritional status of Costa Rican children by place of residence, based on height for chronological age.
San Ramdn, 1974 (Number of casss).

Deficit in heght for age

Place of More than

residence Norma! -5% 6-10% 11-15% 15%
Center (31) 54.9 323 9.7 1.2 0.0
Viitages (88) 15.9 164 27.3 125 79

X2 value = 16,552 (significant at 0.01 percent level).

Height for-age index Tn order to explain the
apparent incongruity of the results of weight-for-
age and weight-for-height indices, the heights of
the children were cxamined in relation to their
age (Table VII). These data reveal that most
children wiih normal weight-for-age in the center
have heights above normal for their ages. In other
words, tall for age children are class:fied as nor-
mal by weight-for-age criteria; in reality however
chey show a slight deficit at eptimum weight-foi-
height. The fact that 87.2 percent of the children
from the center compared with 52.2 percent from
the villages have less than a 5 percent deficit in
height-for-age categories, implies a marked differ-
ence in the nutritional characteristics of these two
populations.

'The anthropoimetric data indicate that mn the
peripheral  villages nutritional problems are
moderate but chronic, and they generate cumula-
tive effects which are more vistble in older pre-
school children than in infants. These children
are morc  often nutritionally deficient  than
childien living in the center of San Ramén. In
the center, malnutrition may be considered as a
problem which is neither great in magnitude nor
scvere. Some of these .children who appear to be
below normal in their weight-for-height are, in
fact, above normal in their height-for-age. These
findings support those of an eariier study of
urban-rural differences in Costa Rican children
(Villarejos et al, 1971). That study included
children from the capital and five major pro-
vincial citics of the county (urban sampie) and a
rural sample drawn from 12 villages of 2000-
3000 inhabitants. It rcvealed a notable discrep-
ancy in the growth patterns of urban and rural
children. The former group showed heights and
weights very similar to the Iowa standards
{Nelson, 1964), but the rural children lagged far
hehind them.

The anthropometric data corroborate the
dietary data which show that the diets of children
from surrounding viilages provide less encrgy,
pretein, retinot and iron than the diets of children
living in the center. Energy is ingested at in-
adequate levels dunng the second and subsequent
years, a pattern which has been observed else-
where in this, and other countries (Flores, et gl.,
1970, Flores et al., 1972; Menchi, Lara and
Flores, 1973).

Studies in Central America and other regions of
the world where cereals and leguines constitute the
dietary staples for the population, have shown
that dicts consumed by preschool children pro-
vide adequate levels of cnergy and fulfill the
protem requirements of these children. A probiem
appcars to exist, not with the quality of thess
dicts, buf more with the quantity that the children
consume (Parrilla Rios, 1973; Joy, 1973; Hussain,
1973; Qopalan et, al., 1573). In addition to unde:-
estimations of the amounts of food that children
may consume, there are other problems. These
include child-rcaring customs and cconomic
restrictions, which impede the purchase and coa-
sumption of the gunantity of foods nesded by
children to satisfy their cnergy requirements
(Velverde, 1975; Rawson and Valverde, 1976).

A comparison of the results of the 19566
national anthropometric survey by INCAP with
those of the present study, shows that teday a
sinaller percentage of children in this arca is
below normal compared with the number reported
in 1966 for the whole country. This difference is
almost exclusively due to a decrease of children
with first-degree malnutrition; but there is an
incicase in the percentage of children with third-
degree malnutrition. An acceptable explanation
for this difference 1s that data from the two studies
cannot be compared, since the first was carried
vut at a national level, while the second consti-
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tuted only a regional study. We belicve however,
that this variation could be explained b: the fact
that the rural hcalth program, which began
functioning during the year prior to tl.: present
study, had reduced morbidity and gastrointestinal
ailments, and eliminated communicable diseases
such as measles and whooping cougls. The possible
reduction of morbidity in children with a largely
adequate diet, would counteract the inevitable
weight loss that accompanics episodes of illness.
This would increase.thc percentage of children
within the normal weight categorics. INCAP
studies in Guatemala reported by Parrilla {1973)
have revealed the cilcct of morbidity on nutri-
tional status. Studics in Colombia also showed
that a decrcase of 50 percent in the prevalance
rates of malnutrition in preschoo! children took
place with the intreduction of improved sanitation
{De Tascon et al., 1972).

This sccond possibility nceds to be cxplored
at depth, since for nationzl food and nutrition
planning purposes their study may provide the
necessary clements to clearly define the actual
rolc of public health programs in the cradication
of nutritional problems caused mainly by socio-
economic conditions in the developing countries
(Payne, 1975).

The study carried out by Villarcjos et al. (1971)
was an initial step that clearly indicatcs spatial
differences in nutritional status of children from
urban and rural arcas. The differences found in
the nutritional status of chidren of the center
and peripheral villages of San Ramén provide
evidence of an incquality in the distribution of
resources cven at the rural Ievel. Unfortunately,
most of the government services intended to pro-
mote “rural development™ arc concertrated in
the central sections of thosc rural areas, where
they arc less needed, with littie or no projection
to the rural targei population—the inhabitants of
semi-isolated and isolated villages. This probiem
must be kept in mind by the planners of inter-
vention programs aimed at bringing a better and
more productive life to the rural areas of our
countrics,
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