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Clinical, dietary, and biochemical surveys have shown that on 
the whole Latin Americafacesa serious nutrition problem. This 
article reviews the nature and extent of that problem, especially 
its effects on maternal and child health, and suggests various 
approaches for researchers, health professionals, and political 
authorities that would contribute to its resolution. 

Nutrition surveys in many Western 
Hemisphere countries have demonstrated 
the severity and magnitude of a Latin 
American nutrition problem (I-11) that 
contributes to high rates of morbidity, 
mortality (12), retarded development (13), 
reduced working capacity, and consequent 
higher levels of health’ expenditure (14,15). 
The problem influences not only prevailing 
levels of public health and well-being, but 
also public capacity for social and economic 
development. 

The present study points out the Latin 
American countries’ most important mal- 
nourishment problems-principally those 
affecting mothers and young children -and 
suggests courses of action to help resolve 
them. 

The Nutrition Problem in Latin America 

Although the countries of the region 
differ markedly in many respects, the 
results of clinical, dietary, and biochemical 
surveys indicate that on the whole the 
people of Latin America have a diet which 
is notably deficient in calories, proteins, 
vitamin A, riboflavin, iron, folates and 
iodine (l-11). These deficiencies are espe- 
cially important in the population’s poor 
socioeconomic strata, both urban and rural 
(16-19); but wherever they exist they are 
likely to have a dramatic impact upon ma- 
ternal and child health. 

Maternal and Child Health Services 

IAlso appearing in Spanish in the BoletEn de la 
Oficina Sanitaria Panamericana,.l978. 
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In practically all societies a woman is 
primarily responsible for care of her child 
and is regarded as an essential link between 
it and the health services, at least from the 
child’s conception until its fourth or fifth 
year of age. For this reason maternal and 
child health services must necessarily be 
combined. 
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Mothers and children in a malnutrition-prone rural setting. Current trends suggest that 
undernourishment and malnutrition will worsen in Latin America unless major 
economic and social readjustments are made. (Photo: INCAP) 

Home Diet Characteristics 

Various studies have been made over the 
past decade to estimate the intake of 
nutrients by pregnant women belonging to 
Latin American population groups with 
low socioeconomic status (I, 20-22). These 
studies indicate a tendency to increase the 
intake of food of vegetable origin in the 
second and third trimesters of pregnancy-a 
tendency that diminishes after childbirth. 
Despite this increase, review of all the 

ciency exceeded protein deficiency. In this 
community the degree of dietary insuf- 
ficiency experienced by pregnant mothers 
and preschool children was similar-in 
terms of intake levels recommended for both 
groups- providing added reason for regard- 
ing the nutrition problems of pregnant 
women in a community as indicative af the 
nutrition problem’s seriousness in the 
community as a whole. 

Biochemical Surveys 
studies on this subject shows continuing 
deficiencies in the diets of the pregnant Of all pregnant women studied, only a 
women involved, especially with regard to small proportion of those from low socio- 
calories, vitamin A, riboflavin, and iron. economic strata have shown adequate 
For example, Table 1 shows the situation excretion of riboflavin (20,23). Moreover, 
prevailing in a poor rural community blood samples have shown low levels of 
where the data indicate that caloric defi- vitamin A, carotenes, and hemoglobin, as 
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Table 1. Sufficiency of average daily dietary intake in a rural Guatcmalan population 
with a low socioeconomic profile. 

Trimester of pregnancy 

L 2 3 
Nutrient (11 = 20) (11 =57) (11 =57) 

Ell~rg)~ Intake (kCal) 1.418 1,723 1,819 
Sufficiency (%)a 64 72 76 

Protell Intake (g) 39 50 54 
Sufflcicncy (C.b)a 87 83 90 

Ammal protein hItake (g) 8 7 9 

ca1c111:11 Intake (mg) 768 967 1,012 
Sufficiency (Yo)~ 171 88 92 

Iron Intake (mg) 17 17 20 
Sufficiency (c;b)a 61 61 71 

Rlbotkwn Intake (mg) 0.68 0.71 0.79 
SuffKIency (‘&)a 57 55 61 

Thiamine l”tske (mg) 0.81 0.99 1.07 
Suff1c1rncy (%)a 90 99 107 

Vitamin A Intake (mg) 0.47 0.53 0.75 
Suffic1cncy (‘%)a 36 33 47 

Vitamin C lnteke lmg) 36 29 39 
Suffiwncy (@io)a 120 58 78 

aPercetltage of the daily mtnkc spw~ficillly recommended for pregnant wxwa~ (I). 

Table 2. Levelsof valine and glycine, and the valinc/glycine quotient, in blood plasma from population 
groups with different nutritional features. 

Group 
No. of 

subjects 
Valine Glycine Valinel 

(mg/lOO ml) (mgjl00 ml) &Cl”C 
quotient 

I. Pregnant WD”lc”,~ 
Guatemela City (UHSEL)d 

Il. Pregnant women, 
San Antotlio La Paz, Guarcmala 
(RLSEL)e 

5 1.491 1.210 1 298 

6 0.998 1.599 0.635 

Ill. Non-pregnant women. 
San kltonio La Paz, Guatemala 
(RLSEL)e 

7 1.447 2.643 0.587 

IV. Newbon,s,b Guatemala Cay 
(UHSEWd 

V. Nc\vborwc San Antomo 
La Paz. Guatemala (RLSEL)e 

5 2.392 2.531 0.947 

6 2.002 2.970 0.710 

VI. Well-nounshed children 
3-6 years of age 

VII. Childrc” with kwashiorkor, 
2-6 years of age 

5 1.579 I .606 1.093 

6 0.275 1.577 0.184 

VIII. Children wtb marasmus, I 0.456 1.266 0.360 
I of yeer age 1 0.584 1.596 0.366 

% their ninth month of pregnancy. 
bSample taken from the umbilical cord of subjects born to mothers in group 1. 
CSample taken from the umbilical cord of subjects born to motbcrb m group Il. 
dUHSCL = Urban. blgb socioeconomic Icvel. 
‘RLSBL = Rural. low socioccononuc Icvcl. 
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well as low hematocrits (20). No significant 
differences were observed in levels of serum 
proteins (20,24-26); in all cases a certain 
tendency toward higher concentrations of 
serum proteins was observed in women from 
less privileged groups, a finding attributed 
to smaller blood volume increases during 
pregnancy than in well-nourished groups 
(20). On the other hand, data on free amino 
acids showed a decline in the valine/glycine 
ratio. Table 2 illustrates these findings, as 
well as a parallel pattern detected in blood 
from newborns’ umbilical cords (21,24,26). 
Figure 1 depicts complementary data show- 
ing an abnormally high ratio of nonessen- 
tial to essential amino acids in plasma from 
pregnant women and newborns in groups 
with low socioeconomic levels (24). 

I/ Serum levels of vitamin A follow a similar 
pattern. As Figure 2 shows, these levels tend 
to be low in mothers and newborns from 
groups with low socioeconomic status. The 
magnitude of the differences, however, is 

Figure 1. Ratio of nonessential to essential 
(NE/E) amino acids in the sera of pregnant 
womena and in blood from the umbilical cord. 
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less for the children (umbilical cord sam- 
ples) than for the mothers, a fact suggesting 
that at least in the case of vitamin A there 
exists a placental mechanism for protection 
of the fetus (27). 

Figure 3 provides information on the 
magnitudes of iron deficiency in Central 
America and Panama, as indicated by the 
proportions of women found to have defi- 
cient (less than 15 per cent) transferrin satu- 
ration. It is clear that at least 50 per cent of 
the pregnant women sampled were deficient 
(1,28,29). Folate deficiencies also exist, a 
fact which becomes more evident when iron 
is administered to pregnant women. It has 
been found, for example, that sera from 58 
per cent of a sample of pregnant women 
with low socioeconomic status had low or 
deficient folate levels (28,29). This finding 
merits attention in view of increasing 
evidence that folate deficiency during preg- 
nancy adversely affects fetal growth (30). 

In many poor areas of Latin America 

Figure 2. Serum vitamin A levels found in preg- 
nant womena and in blood from the umbilical 
cord. 
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Figure 3. Percentages of pregnant women from 
Central America and Panama with deficient 
( < 15%) transferrin saturation (1965-1966). 
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where malnutrition is prevalent, pregnant 
women suffer from nutrient deficits that 
are qualitatively similar but of greater mag- 
nitude than those observed in the general 
population. At the present time the most 
limiting nutrients are calories, proteins, 
vitamin A, riboflavin, iron, and folates. 
Iodine should be added to this list in areas 
where goiter is endemic. Still more impor- 
tant, the available evidence indicates that in 
many ways the nutritional status of the fetus 
reflects deficiencies experienced by the 
mother. 

In sum, maternal nutrition has great 
public health significance because of its 
impact, not only upon mothers but also 
upon their unborn children. Pregnancy 
brings with it an increased need for nutri- 
ents, and this should be kept in mind when 
planning public health programs. 

Causes of the Nutrition PmbIem 

Poverty 

Poverty is the principal cause of malnu- 
trition. In the developing countries, as in 
many other societies around the world, a 
population’s socioeconomic level is closely 
related to the prevalence of malnutrition in 
mothers and children (17,19,20,27). Thus, 
mothers in poor rural populations ingest 
notably fewer proteins and calories- and 
have notably less weight gain-than mo- 
thers living at relatively high socioeconomic 
levels. Analogous comparisons in terms of 
infant birth-weights yield similar results. 
That is, in the developing countries the 
proportion of children with low birth- 
weights is much higher among socioeconom- 
ically depressed urban and rural groups , 
than among groups living at high socio- 
economic levels (17,18). 

A Model of Interrelationshi@ 

Most of the Latin American countries 
share a number of common features: Low 
per capita gross national product, total 
dependence on external markets for pri- 
mary products, inefficient systems of land 
tenure, and rudimentary technology. Their 
societies are also characterized by marked 
differences between upper and lower socio- 
economic strata, especially in terms of pur- 
chasing power, access to foods, and condi- 
tions of environmental sanitation. For these 
reasons, malnutrition and infectious dis- 
eases are very prevalent, especially among 
mothers and young children. Figure 4 
shows a simplified model of the relationship 
between socioeconomic factors, malnutri- 
tion, infection, and retarded development. 
Maternal malnutrition, whether caused 
directly by dietary deficiencies or indirectly 
by progressive nutrient losses (owing to 
physical activity or infectious diseases), is a 
major cause of retarded growth and devel- 
opment from the fetal period onward- 
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Figure 4. Socioeconomic determinants of maternal nutrition and fetal growth 
in pre-industrial societies. 
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retarded growth and development that tends 
to perpetuate itself from generation to 
generation in a vicious circle of poverty- 
malnutrition-poverty. 

What is more, the dynamics of the demo- 
graphic variables and the manner in which 
economic activities evolve suggests that 
present conditions of undernourishment 
and malnutrition will worsen unless major 
economic and social adjustments are made 
in the developing countries (31,32). Modifi- 
cation of economic, social, and political 
factors bearing directly upon the interrela- 
tionships just described will depend on par- 
ticular circumstances prevailing in each 
country. But this much is clear: So long as 
these factors are not modified, more than 
100 million Latin Americans will continue 
to suffer the consequences of malndtrition 
at a cost that is unjustified in human terms 
and that constitutes a formidable obstacle to 
social development of the region. 

The Poverty Cycle 

The information in Figure 5 is based on a 
study conducted in four rural Guatemalan 
villages (17). The cited findings help to 
bring out relationships between low birth- 
weight and three other variables: maternal 
height, caloric supplementation during 
pw2--w, and socioeconomic status. As 
indicated, the association between relative 
socioeconomic level and low infant birth- 
weight was very marked among mothers of 
short stature with low caloric supplementa- 
tion. On the other hand, there appears to 
have been no association between relative 
socioeconomic level and low infant birth- 
weight among tall mothers with high 
caloric supplementation. The two middle 
groups (tall mothers with low supplementa- 
tion and short mothers with high supple- 
mentation) experienced intermediate de- 
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Figure 5. Proportions of low birth-weight babies in different maternal groups, 
defined by socioeconomic level, supplementation received during pregnancy, 
and maternal height. 
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grees of association between low infant 
birth-weight and socioeconomic status. 

A reasonable interpretation of these data 
would be to infer that the score on the socio- 
economic scale reflects cultural and eco- 
nomic conditions that cause malnutrition 
and disease in the mother, and that these, in 
turn, cause retarded fetal growth. In other 
words, both a mother’s nutritional history 
and her current nutrition are important 
factors that mediate the causal relationship 
that exists between socioeconomic level and 
retarded growth. 

many different groups are affected by the 
consequences of malnutrition. It must 
therefore be recognized that the greatest 
obstacle to improving the state of nutrition 
in Latin America is the insufficient degree 
of effective political will to implement the 
required multisectoral actions. This is the 
result of insufficient understanding of the 
problem and its various possible solutions, 
as well as frequent apparent incompatibility 
between the interests of those responsible for 
governmental authority in a country and 
those affected by the problem. 

Political Action Recommended Courses of Action 

In the same way that factors causing mal- The remainder of this article will focus 
nutrition originate in diverse sectors, so on courses of action that we regard as 
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important and that we believe would help 
alleviate the nutrition problem in Latin 
America. 

Socioeconomic Development 

Malnutrition is primarily attributable to 
poverty, but social and economic develop- 
ment in the Latin American countries tends 
to be rather gradual; therefore, improve- 
ment of the population’s nutritional status 
cannot be left exclusively to this process. It 
suffices to point out that if current 
economic trends continue, none of the 
Central American countries will have 
solved its nutrition problem by 1990 (32), 
and that many countries elsewhere in Latin 
America are in a similar position. At the 
same time, although a majority of the Latin 
American countries have developed plans 
for their health, education, and agriculture 
sectors, few countries enjoy effective inter- 
sectoral coordination; the plans that do exist 
rarely spell out nutrition goals; and the 
logical result is that insufficient emphasis is 
placed on the nutritional aspects of the 
development programs involved. 

It follows that besides accelerating the 
social and economic development process, 
vital steps to improve nutrition must be 
taken; for without such measures it is un- 
likely that the development levels specified 
will be achieved (33). This course of action 
would be feasible if an effective political 
decision imposing coordinated planning on 
the different sectors were made at the 
highest level. Such planning, however, 
should be regarded as an activity which 
only acquires significance once it reaches 
the stage of effective application and 
evaluation. 

economic development can be reached. 
Attaining these goals will naturally involve 
expense and, in many cases, a reduction of 
other programs’ budgets. Nevertheless, the 
cost is justified by the favorable impact that 
nutritional improvement will have upon 
the rate of acceleration of the development 
process (31). Viewed in this light, measures 
to raise the population’s nutritional status 
become an integral and vital part of each 
country’s plans for socioeconomic develop- 
ment. 

Role of the Health Sector 

The health sector must promote the inter- 
sectoral planning of nutrition programs 
and must participate in their implementa- 
tion. In addition, it must be responsible for 
diagnosis and surveillance of the popula- 
tion’s nutritional status and for formula- 
tion of recommendations on food consump- 
tion and nutrient requirements. Such 
recommendations should include food ra- 
tion models for both individuals and groups 
(34,35), simple norms for food quality con- 
trol, and practical guidance on the preven- 
tion and treatment of specific deficiency 
diseases. 

For example, in the preparation of nutri- 
tion recommendations for pregnant women, 
it should be clearly understood that the 
maternal diet must provide the nutrients 
needed to keep both mother and fetus in 
good health, to permit adequate maternal 
lactation, and to maintain maternal health 
in the interval between pregnancies (36). It 
is also worth remembering that satisfactory 
early nutrition of a future mother-from 
conception to adolescence-plays a key role 
in satisfactory intrauterine development of 
her future child (26). 

These circumstances make it advisable to 
establish an ascending set of goals for im- 
provement of nutritional status in the Latin 
American countries, with special emphasis 
on the poorest population strata-these 
being goals that must be achieved progres- 
sively before an advanced stage of socio- 

Table 3 shows how pregnant mothers in a 
rural Guatemalan village can satisfy their 
need for additional nutrients by using food 
products available in the community. The 
figures cited indicate that if locally avail- 
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Table 3. Daily dietary “cost” of pregnancy in an indigenous rural community 
of the Guatemalan aItrplano. 1972. 

Nutrwnt 
Beans Tortillas 

4 tablespoons (yellow) 
(cooked) 2 units 

Tomatoes Cabbage 
Recommended 

Cheese mwease during 
1s g */2 unit 1 kaf Total pregnancya 

Energy (k&l) 
Protein (g) 
Calcium (mg) 
Iron (mg) 
Thiamme (mg) 
Ribotlavm (mg) 
Niacin (mg) 
Retinal 

(vitamin A, ug) 

Cost (U.S. cents) 

108 
7 

28 
2.4 
0.2 

0.06 
0.6 

0 

1.3 

alNCAP. 1973. 

186 65 
5 4 

142 341 
2.2 0.2 
0.1 0.05 

0.04 0 01 
1.0 0 

14 

1.0 
-- 

29 

1.0 

5 6 370 350 
0.2 0.4 16.6 15.0 

1 10 522 650 
0.1 0.2 5.1 0 

0.01 001 0.37 0.20 
0.01 0.01 0.13 0.2 

0.1 0.1 1.8 2.3 

13 2 58 150 

0.5 0 3.8 

able foods are used, the additional invest- 
ment required is some 4 cents per day, i.e., 
US$7.20 for each pregnancy, assuming the 
increased intake occurs during the last two 
trimesters alone. A further significant point 
is that vitamin A is the only nutrient that 
could not be obtained in sufficient quantity 
from those locally available foods. Other 
strategies-such as provision of additional 
foods, supplementation, or fortification- 
would be needed to ensure adequate vitamin 
A intake for pregnant women in this 
population (37). 

The health sector should, also promote 
and participate in evaluation of all mea- 
sures aimed at improving public nutrition. 
Such evaluation is essential for determining 
the effectiveness, efficiency, and side-effects 
of the programs selected and for deciding 
what changes are needed. 

Although there are great differences in 
the scope and type of nutrition problems 
faced by the Latin American countries, they 
are everywhere most urgent among the 
poorest segments of the population. It 
follows that nutrition activities should form 
an integral part of primary health services 
and community development programs for 
least-favored population groups. In this 
regard, active participation by community 
members is vital to the effectiveness of such 

programs; therefore, all community actions 
should go hand in hand with educational 
activities that are based on the cultural pat- 
terns of each community and are oriented to 
practical solution of community problems. 

The physician, the nurse, and the health 
auxiliary all have important roles to play in 
development of such activities, so it is im- 
perative to motivate and educate these 
personnel, and to provide them with a 
sound background in practical nutrition. 

In addition, the nutritionist should be 
considered a key member of the team 
responsible for coordinating intersectoral 
activities. This professional should act as an 
agent for change, encouraging wider under- 
standing of the nutrition problem in all 
sectors of government -including the 
health sector. 

Research Priorities 

The principal efforts in this area should 
be devoted to applying existing knowledge 
for the benefit of the population, in a 
manner best suited to conditions in each 
country. 

It should be recognized that the national 
nutrition surveys made over the past two 
decades have generally proved of little value 
in planning action programs. That is, in 
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each specific case they have often failed to 
provide an understanding, in concrete 
terms, of the problem’s magnitude, the 
population segments at highest risk of mal- 
nutrition, and the most important condi- 
tioning factors involved. Moreover, the data 
have generally been presented in the form 
of national averages. This can lead to 
serious error, since the intakes of individ- 
uals tend to vary greatly from this average 
figure. The essential thing is to show what is 
happening in the different socioeconomic 
categories in each country. It is this infor- 
mation that provides the policy-maker and 
planner with the knowledge needed to qual- 
itatively and quantitatively identify the 
large disparities that exist between social 
classes in different geo-economic zones, to 
point out the importance of certain basic 
foods for groups with low socioeconomic 
levels, and to take the most appropriate 
decisions in each case. All of this makes it 
essential to develop simple nutrition indica- 
tors and to use them as regular components 
in conducting continuous surveillance of 
each country’s nutrition and health status. 
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A further important priority for any re- 
search undertaking is the need to evaluate 
action programs and their cost in terms of 
benefits derived. 

Figure 6 shows how indicators can be em- 
ployed to help measure cost-effectiveness, 
using a program designed to reduce the 
prevalence of low birth-weight and infant 
mortality as an example. This example 
assumes that a total of 1,000 pregnant 
women participated, that home character- 
istics were used as the risk indicator, and 
that the program’s impact was measured in 
terms of reduced infant mortality. 

Each mother’s house indicator score was 
based on the materials used to make the 
floor, walls, and ceiling, as well as on the 
number of rooms in the family home and 
the relative quality (within the village) of 
the home environment. For example, a 
score of “0“ reflected very rudimentary 
conditions (walls made of straw, only one 
room, a ceiling made of palm fronds), while 
a score of “5” indicated a home of top 
quality by the standards of the village 
(floors, walls, and ceilings of brick and 

- 

Figure 6. Variations in the effectiveness and cost of a programa projected 
according to the house categories used to identify women likely to bear infants 
with low birth-weights. 
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cement, and more than three rooms-in- 
cluding a kitchen, bedroom, and dining 
room-in relatively adequate condition). 

As may be seen, the number of deaths the 
program could prevent increased as the 
upper limit of the “house” standard used to 
select high-risk groups was raised, until 
finally no further increase in program ef- 
fectiveness was observed. If no such pro- 
cedure were followed, the total cost of the 
program might continue increasing stead- 
ily, even after its effectiveness had levelled 
off. More specifically, if we use categories 0 
to 3 on the “house” axis to identify women 
at high risk of malnutrition and apply the 
program exclusively to this group, the effect 
on the entire population would be similar to 
that obtained if the program itself were 
applied to the whole population. As the cost 
of applying the program exclusively to the 
high-risk group is only half of the cost of 
covering the whole population, the use of 
the “house” indicator in this case should 
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make it possible to obtain about twice the 
anticipated benefits at the same cost (38). 

There is also a need for researchers to 
examine ways that simple and easily applied 
technological developments can improve 
food availability and nutritional quality, 
employing knowledge drawn from genetics 
and the agricultural sciences. 

Overall, nutritional research in Latin 
America should place more emphasis on 
activities that can furnish the various 
government sectors with information 
needed to diagnose the nutrition problem, 
with recommendations on food intake that 
will serve to guide policies affecting food 
availability and acquisition, and with 
simple techniques for evaluating the effec- 
tiveness of current programs. Such contri- 
butions, in our judgment, will facilitate 
the adoption and implementation of deci- 
sions helping to improve the nutritional 
status of the Latin American population. 

SUMMARY 

Results of clinical, dietary, and biochemical 
surveys indicate that on the whole the people of 
Latin America have a diet notably deficient in 
calories, proteins, vitamin A, riboflavin, iron, 
folates, and iodine. These deficiencies are likely 
to have an especially strong impact on maternal 
and child health, especially since pregnant 
women in poor areas often suffer from nutrient 
deficits that are qualitatively similar but larger 
than those observed in the general population. 
Equally important, available evidence indicates 
that in many ways the nutritional status of the 
fetus reflects deficiencies experienced by its 
mother. 

A close relationship also exists between poverty 
and malnutrition. Thus retarded growth and 
development stemming from maternal malnutri- 
tion tends to perpetuate itself from generation to 
generation in a vicious circle of poverty-malnu- 
trition-poverty. 

Current economic and demographic trends in 
Latin America suggest that present conditions of 
undernourishment and malnutrition will wors- 

en unless major economic and social adjustments 
are made. What specific modifications of 
economic, social, and political factors are needed 
will of course depend on each country’s partic- 
ular situation, but this much is clear: So long as 
these factors are not modified, over 100 million 
Latin Americans will continue to suffer the 
consequences of malnutrition at a cost that is un- 
justified in human terms and that constitutes a 
formidable obstacle to social development of the 
region. 

Social and economic development tends to be a 
rather gradual process in the Latin American 
countries, and the development programs in- 
volved tend to place insufficient emphasis on 
nutrition. It therefore follows that besides accel- 
erating this development process, vital steps to 
improve nutrition must be taken; for without 
such measures it is unlikely that the development 
goals specified will be achieved. 

Within this context, the health sector must 
promote intersectoral planning of nutrition 
programs and must participate in their imple- 
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mentation. It should also work to ensure that tions on food intake that can help guide policies 
nutrition activities form an integral part of on food acquisition and availability, and with 
primary health services and community develop- simple techniques for evaluating current pro- 
ment programs for least-favored groups. grams. For it is contributions in these areas that 

Regarding nutritional research, greater em- will facilitate adoption and implementation of 
phasis should be placed on work that can furnish decisions helping to improve the nutritional 
governments with information needed to diag status of the Latin American population. 
nose the nutrition problem, with recommenda- 
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