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1. INTRODUCTION

The Regional Food and Nutrition Program (HPN) of the Pan American

Health Organization (PAHO), including the specialized centers, the

Institute of Nutrition of Central America and Panama (INCAP) and the

Institute of Food and Nutrition of the Caribbean (CFNI), has reviewed the

priority lines of research in its sphere of responsibility in light of

PAHO's policy in effect on health research as part of the "Managerial
strategy for optimum utilization of PAHO/WHO resources in direct support
of the Member Countries."

In this context, the present working document, which is presented

for consideration by the XXVI Meeting of the Advisory Committee on Health
Research (ACHR), again states the priorities and lines of future action

on research on food and nutrition to which PAHO/WHO should give renewed
support in the present quadrennium in accordance with the "Basic

principles for action of the Pan American Health Organization,

1987-1990," approved by the XXII Pan American Sanitary Conference.

The principal elements of these lines of research are aimed at
collaboration with the Member Countries and their health institutions,

including scientific and academic groups, in the identification of gaps
in knowledge of food and nutrition problems and the means of dealing with

them, concomitantly evaluating interventions and strategies for action so
as to propose innovative solutions that will permit more effective

interventions for the prevention and control of these problems or of

those that emerge as a result of social dynamics, accelerated changes in

life styles, and other socioeconomic and environmental factors that

directly affect the nutrition and health of the population.

In this process, PAHO/WHO will promote and coordinate efforts and
resources that contribute to the identification of priority problems able

-> to be resolved with the new knowledge generated by research on food and
nutrition, both in the biomedical and socioepidemiological areas and in

operational studies of programs for broad coverage, such as the program

directed toward improvement of consumption of foods in groups at
biological and social risk.

Simultaneously, support will be given to the development and

strengthening of the scientific and technical capacity of national
institutions, including the training of researchers, through cooperation

in the design of research protocols, the formulation of proposals to seek
financing, the active exchange of experiences and results in research,

and the production and dissemination of information in this field.



-2-

In this regard, PAHO has been promoting the development of a
Regional Operational Network of Institutions of Food and Nutrition
(RORIAN), that has been set up as a technical cooperation mechanism
between countries to facilitate and maximize the limited resources that
exist individually in them and in PAHO/WHO, emphasizing manpower training -:-
and the carrying out of collaborative research projects that will have r

repercussions at the level of the entire Region.
c-4.

There is a need to analyze the food and nutrition situation of the
countries and its trends periodically, to ascertain the existing
capacities and resources for research and corrective actions, and to «o

develop technologies and methods for the execution of food and
nutritional programs.

In addition, attempts are being made to contribute to planning and
administration of technical and scientific knowledge in health through a
better definition of research policies and priorities in food and
nutrition, the financing of relevant national studies, the strengthening
of bibliographical and documented information systems, and human resource
development for research. i-

Finally, this document interprets and adapts to the conditions and
circumstances of scientific development in Latin America and the ~-
Caribbean the proposals made recently by WHO in the working document
presented for consideration by the 28th Session of the Global Advisory
Committee on Health Research (GACHR) regarding the way research can
contribute more effectively to the prevention and management of
malnutrition.

2. FOOD AND NUTRITION SITUATION IN THE COUNTRIES OF THE REGION

The maintenance of an adequate level of nutrition and health in -
the population requires that it be provided with foods in sufficient 4_
quantity in order to cover its nutritional needs; that the foods be
distributed equitably in the various social groups; that food be consumed -X

in appropriate quantities and qualities, and that optimum utilization of
nutrients be ensured. Certain cultural and behavioral factors are also A

determinants of nutritional status, among others, those that influence jr
decisions and behavior related to intrafamily distribution of foods and
habitual dietary practices.

During the 1970s, the food and nutrition situation of the Region
was characterized by an evident inequity between socioeconomic strata
with respect to consumption of basic foods and by the persistence of

environmental and health conditions that negatively affected utilization
of nutrients, particularly in lower income groups, although in general

most of the countries had an overall availability of foods that made it ~-
possible to cover calorie and protein needs.

· U
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At the beginning of 1980 modest increases in the production and
,K~L· availability of foods were observed in some countries. In 1981-82,

Canada, the United States, Argentina, Trinidad and Tobago, and Barbados
~· reported a calorie availability of more than 3,000 per capita/day. In 16

countries the availability ranged between 2,500 and 3,000 calorias, and
in 18 countries it was between 2,000 and 2,500 calorias. In Haiti it
fell below 2,000 calories. The availability of protein per capita/day
varied from 112 grams in Argentina to 46.4 and 45.2 grams in Dominican
Republic and Haiti, respectively. (Annex 1).

Regrettably, the availability figures for calories and protein are
unable to quantify the true magnitude of the dietary problem because they
refer to national averages that conceal the large existing inequities in
consumption of foods among the different socioeconomic groups, especially
if it is taken into account that lower income groups, although they spend
a greater proportion on food, their intake of nutrients frequently does
not reach an acceptable level. (Annex 2).

In the middle of this decade the gross domestic product per
inhabitant diminished as a whole for the Region. Real wages suffered a
decline and levels of unemployment increased. At the same time a
sustained and generalized trend was observed in price increases of basic

3-J goods and a reduction in their consumption, including foods.

Comparing recent surveys in some countries with those carried out
ten years ago, it would appear that the prevalence of protein-energy
malnutrition in children under five (judging by weight by age or weight
by size) has diminished (Annexes 3 and 4). However, these comparisons
must be made with caution, not only because the characteristics of the
samples of population studied vary considerably, but also because the
reference values used are frequently different and malnutrition
classifications have suffered from standardization. Thus, beginning in
1978, the classification proposed by WHO began to replace Gómez'
classification, traditionally used in most of the countries.

In addition, when the data are separated by countries, and even
more so, by socioeconomic groups and regions within the countries, it is
found that the prevalence of malnutrition is still high; Annex 5 shows

the results of comparable national surveys for a period of 15 years,
adjusting the results in accordance with the WHO classification*. While
in three countries the nutritional status in children under five had
improved, in three others it worsened. Unfortunately, information is not
available to make the same type of comparison in different socioeconomic
groups and with other countries. Taking into account the increase in the
population in the Region, the absolute number of undernourished children
has probably increased.

*Two standard deviations below the average minus the percentage of cases
that would be below the cutoff point in the population studied (15%).
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It should be pointed out that with few exceptions the countries
lack national food and nutrition surveillance systems that permit %~
systematic analysis of reliable indicators of the food and nutrition
situation in various population groups. Frequently the information is 1
not updated, is of a general nature, and is obtained without the required
systematization. The nutritional status of pregnant wom¢n continues not
being monitored adequately for lack of simple and reliable indicators,
among other factors.

Specific nutritional problems also persist, such as iron
deficiency anemia, particularly in women during the reproductive age, and
iodine and vitamin A deficiencies in some population groups in certain
geographical areas.

Toward 1970, iron deficiency anemia was present in 39% of pregnant
women, 17% nonpregnant women, and 3% of men. A recent study in Grenada
(1985) demonstrated a prevalence of 63% in pregnant women and 80% in less
than two years. It is to be supposed that the situation at the regional
level has not changed substantially; it is even possible that it is
deteriorating as a consequence of greater poverty and concomitant lower
intake of meat and citrus products that favor the absorptibn of iron.

Iodine deficiency continues to be particularly serious in Bolivia,
Ecuador, and Peru. In these Andean areas a high incidence of mental
retardation and cretinism associated with endemic goiter is also observed
(reaching 14% in certain areas). The situation persists as a public
health problem (prevalence greater than 10%) in other countries: Brazil,
Guatemala, Nicaragua, Paraguay, and Venezuela.

There are no data that make it possible to contribute recent
information on the prevalence of hypovitaminosis A at the regional level,
but information about Haiti, Colombia, and Mexico would indicate that the
problem continues. It would be important to re-evaluate the situation in
Guatemala and Honduras, where an intervention of national coverage
(fortification of sugar with Vitamin A) was interrupted around 1980.

Other than the existing problems, the Region is experimenting new
nutritional problems that require different interventions. As the number -«

of the elderly increases (in some countries more than in others) the
possibility of malnutrition is presented in this high-risk group. At the
other end of the scale an increase is observed in the prevalence of
malnutrition by reason of excess and its consequences: obesity (which is
limited not only to the more affluent groups of the society),
hypertensive cardiac disease, other cardiovascular diseases, and
diabetes. This situation, observed already in Canada and the United
States, is becoming more and more evident in other countries of the
Americas.

For the purpose of preventing or reducing protein-energy
malnutrition through the improvement of consumption of foods at the

e:
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individual and family level, the governments of the Region have for
several decades implemented dietary assistance programs and subsidies to
lower income groups and other groups exposed to nutritional risk.
However, coverage of these programs is still limited by the scarcity of

n:P~ ~ resources and the high cost of the interventions. On the other hand,
reliable evaluations do not exist regarding the real impact of these
programs and their cost-benefit, although there is some information that

4<*. suggests that they have contributed to improve the health levels of
mothers and children, particularly in programs in which dietary

.,- assistance is an integral part of preventive and assistance activities
within the strategy of primary health care.

Within the programs for primary health care nutritional education
f~. has been emphasized (to promote breast-feeding, adequate use of weaning

foods, etc.), and control of the growth and development of the child
through the use of growth charts, which are also used as a tool for the
education of mothers. In the Caribbean, with the support of CFNI,
advances have been made in the use of mass media with health and

'~ nutrition messages. The use of food promotion techniques are being
?- studied that commercial companies use in aplying them to social programs

(social marketing), including food and nutrition.

In addition to programs for control of hypovitaminosis A, there
are programs for iodization of salt that have operated satisfactorily,
reducing the prevalence of goiter in Costa Rica, Panama, and Uruguay, and
others that are being initiated with success in Bolivia, Peru, and
Ecuador.

The role of the Health Sector in the prevention and management of
malnutrition has been sufficiently defined for several years; however,
its scientific-technical capacity must be strengthened so that it can
fulfill its responsibilities adequately.

On the one hand, it plays a direct role in identifying the
fundamental factors in malnutrition in specific epidemiological
circumstances (through nutritional surveillance) and acting on those
factors that interfere with or modify the intake, absorption, and
metabolism of foods (through the prevention of disease, its detection,
and timely treatment). On the other, it acts indirectly, using
nutritional surveillance systems for the purpose of calling the attention
of planners and executives to nutritional problems, their causes and
biological and social consequences, and the effects that general policies
and economic readjustment policies have on the nutritional status and
health of the population, especially in lower income groups.

The food and nutrition problems observed and their foreseeable
trends, the persistent weakness of institutions in dealing with them, and
the role identified for the health sector and other development sectors
regarding their prevalence and correction should orient the priorities of
research in the years to come.



-6- A ;.T

3. RESEARCH REALITIES IN FOOD AND NUTRITION IN LATIN AMERICA AND THE
CARIBBEAN

Research on food and nutrition in the Region has contributed to ~
defining the food and nutrition problems of the countries and to
identifying alternatives for their solution. Its contributions have, in
addition, had recognized importance and implications for the development
of research in other countries of the world. ,

As far back as the mid-thirties research projects were published
that described nutritional deficiencies, in particular those associated *~
with underconsumption of proteins. During the 1940s recommendations were
established on minimum consumption levels, below which states of
nutritional deficiency were defined and chemical composition tables for
food were prepared. From the beginning, a great deal of this research _
activity was oriented to the solution of public health problems. In the
1950s, procedures were developed to fortify salt with iodine in order to
control endemic goiter, dietary plant mixtures of high biological value
were formulated (for example, Incaparina), etc.

Having studied the pattern of food consumption of the population
and having identified kwashiorkor in children as being associated with
reduced intake of protein, the possibility appeared of inducing rapid
recovery of undernourished children by utilizing hyperprotein foods. It
was demonstrated that protein of plant origin, when combined in such a
way as to compensate for relative deficiencies of essential amino acids,
could replace protein of animal origin. Alternative sources of proteins
of animal and plant origin were studied and identified . A great
quantity of information was obtained concerning the relation between the
processing of foods and the preservation of their nutritive qualities.

ti'

In the 1960s, important contributions to knowledge of the 4
nutrition-infection interrelationship were made. At that time Institutes
of Nutrition had their boom in scientific production, measured by the
number of publications in specialized journals such as the Archivos
Latinoamericanos de Nutrici6n.

In the 1970s, research on food and nutrition was characterized by -
a marked emphasis on dietary aspects. In this decade caloric deficiency
was also identified as the fundamental cause of protein-calorie
malnutrition, and environmental conditions associated with high ,
prevalence of intestinal parasitism and acute infections as synergistic
factors of malnutrition. However, the bulk of the scientific production
corresponding to this period was basically generated in food technology
institutes and agricultural science research centers.

In the past decade a marked trend was observed toward research on
the food and nutrition situation of the countries of the Region. In the
period 1974-1987 surveys of this type were carried out in Brazil, Peru,
Venezuela, Ecuador, and Colombia whose characteristics may be summarized
as follows:
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- It is predominantly diagnostic and nonprospective research.

- It includes information on the characteristics of food

consumption and nutritional status by socioeconomic groups and
geographical areas.

It is planned and carried out basically by institutions other
than National Institutes of Nutrition. For example, Ministries
of Planning, Offices of Information and Statistics, and

National Councils of Development have participated.

- Much of the information obtained has still not been analyzed.
In other cases, information that could serve as a basis for the
design of policies, plans, and programs is not properly used.

The trends described would appear to correspond to three different
views on the cause of malnutrition: A first hypothesis relating it with
underconsumption of protein and, more specifically, of some essential
amino acid. This hypothesis was derived from observations made in Africa
and in Latin America concerning the predominance of kwashiorkor over
marasmus as a clinical form of protein-energy malnutrition and its

association with diets whose basic food was manioc or plantain, both
foods poor in protein. Although this relation was inverted and after the
1930s and 1940s marasmus was more frequent as a clinical form of
malnutrition, most of the research activity continued to respond to this
causal hypothesis.

A second causal hypothesis of malnutrition as a consequence of the
limited availability of foods at the level of the family and the
community placed marked emphasis on scientific and technological research
on foods. This hypothesis predominated in the 1969s and 1970s.

A third hypothesis postulated malnutrition as a consequence of

underconsumption of foods in adequate quantity and quality and not only
of one nutrient in particular, basically caused by the inability of
population groups to exercise effective demand on the market. In
consonance with this causal hypothesis research projects were carried out
that demonstrated the association between arable land surface, family
ownership, and the risk of severe malnutrition.

In summary, it may be said that in the Region research on
nutrition has attempted to respond with its scientific-technical
production to food and nutrition problems in a manner coherent with the
causal hypothesis predominant in each period of time.

Regrettably, a long period of time has been required to purify and
'-? rule out the causal hypotheses that did not fully explain the situation

or that became obsolete as a result of the increase of knowledge and the
rapid economic, social, and cultural changes the countries have undergone

in the course of the last 50 years.
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Although research on nutrition has been coherently oriented with
the predominant causal hypothesis, in most cases it has not included
objectives for implementing immediate actions to apply the results. Much
less research has been carried out that simultaneously generates
community actions to correct the problems identified.

These and other characteristics became evident in the survey on
Potential Resources for the Development of Research-Action Projects in ~-
Nutrition carried out in 1981 under the auspices of PAHO, such as the
marked absence of studies to interpret the dynamics of the problems and
their causality with the active participation of the population and of ,
multidisciplinary groups in the biological, economic, and social
spheres. In addition, broad conceptual divergences were identified
regarding strategies to resolve food and nutrition problems between -
groups oriented toward research and those responsible for health services
or for applied nutrition programs. '"

In the Region investment in science and technology has been made,
which although still insufficient, has made it possible to create and to
develop national capacities that contribute to the economic and social
progress of the countries. In more specific terms, this process has made
it possible to promote research in several sectors, as is the case of
food and nutrition with scientific and technological contributions of
outstanding importance.

In the food and nutrition sector there are at the country level
research groups in specialized institutions, universities, and public
agencies. Institutional infrastructure, physical and equipment
infrastructure is also available in the Region, in addition to to
valuable researchers and professionals specialized in the field.

However, the economic crisis is having a serious impact on
national research capacity and its effects are translated into minimum
investments in infrastructure, budgetary reductions and rigidities that
restrict the training and improvement of researchers, and reduction of J
the creativity and quality of research as a result of the limited
possibilities of acquiring inputs to ensure equipment maintenance and
provide indispensable support services.

To this must be added the deficiency of scientific and technical
information, which weakens the capacity to obtain and disseminate it .
internally and to have access to international sources, especially in
relation to specialized books and journals. ~

The scientific and technological sector in general and the food
and nutrition sector in particular will be called upon to play a more
important role than they have so far. Thus, the strengthening and
expansion of national research capacities constitutes a strategic factor
for the development of the Region, especially in the current recessionary
circumstances. The Region cannot debilitate its national capacities. On
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the contrary, it should prepare itself as soon as possible to
successfully face the restrictive situations. In such a context research
on nutrition can and should produce its best results.

In this regard it is important to point out the accumulated

experience and the technical and scientific contribution being generated
by the Institute of Food and Nutrition of the Caribbean (CFNI), the
Institute of Nutrition of Central America and Panama (INCAP), and other
important national centers.

4. PARTICIPATION OF PAHO/WHO IN THE DEVELOPMENT OF RESEARCH

PAHO/WHO has supported the development of research in this field
through the identification of research priorities and the mobilization of
financial and human resources for its execution.

One of the most important research projects carried out with the

stimulus and coordination of PAHO was the Inter-American Study of
Mortality in Childhood, which contributed valuable information concerning

the importance of malnutrition as a basic or associated cause in
mortality of children under five.

In 1979, WHO established a research program oriented to action in

the area of nutrition, and PAHO convened a meeting of a Technical Group
(1980) that discussed the causal factors of the food and nutrition

situation and delimited four large areas of research: food production,
marketing, consumption, and biological utilization.

Within the areas of consumption and biological utilization of
foods two priority lines of research were identified, which were approved
by the ACHR that same year:

- Research of an operational nature and development of
technologies appropriate to local conditions that could be
utilized by the health services for the purpose of solving
nutritional problems.

This line of research gave rise to the demonstrative project of
action-oriented research in Primary Health Care, which was
carried out in the rural community of Guayabal de Siquima, in
Colombia. This study, of three years duration, constituted a
very valuable experience for implementation of the strategy of
Primary Health Care, with its component of food and nutrition.

- The study of cultural practices and intrafamily behavior that

determine eating habits and the raising of children includes
research on biosocial, ecological, and economic factors that

influence the means for feeding and caring for children and the
way of perceiving and handling the diseases that affect them.
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As part of the Joint Program of Support to Nutrition, a project is
being developed in Peru along these lines, and two other projects in
Nicaragua and Saint Vincent are in the formulation stage. A component of
this line of research, which is related to intrafamily distribution of
foods, is being developed by INCAP.

Parallel to approval and implementation of the Re:gional Program of

Action-oriented Research in Nutrition, in 1981 the Cardiovascular Disease -~

Prevention Project (PRECAVAS) was formulated and approved for the purpose

of seeking and developing new strategies in cardiovascular disease
prevention and control related to nutrition.

Research activities are being carried out, coordinated by the
Regional Program of Food and Nutrition through the INCAP and CFNI < -

centers, which are derived from technical cooperation activities at the
sub-regional level:

- In the area of improvement of the availability and consumption

of foods, projects in Food and Nutrition Education are being
supported, specifically in the area of intrafamily distribution
of foods.

- As part of technical cooperation directed to strengthening

institutional capacity and human resource development, research
is being supported on the professional profile of the dietitian.

- Jointly with CIDS/OAS, technical and financial cooperation has
been provided to evaluating impact of the School Lunch Program
in Argentina.

Jointly with the INTA of Chile an evaluative study on programs

for donation and subsidy of foods in Latin America and the
Caribbean has been carried out, together with case studies of

these programs in three countries of the Region.

INCAP is currently developing research in three large areas:

Agricultural sciences and foods: basic research on new sources
of foods and applied research in post-harvest management of

beans and breeding of the criollo pig.

- Nutrition and health: basic and applied research on nutrition

of the maternal and child group.

- Food and nutrition planning: evaluations of programs for

feeding of groups and for food and nutrition education, in
addition to studies on the association between levels of income
and nutritional status.
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INCAP is currently reviewing its form of technical cooperation
with the countries of the sub-region; one of the alternatives posed is

the use of the integrated rural development approach for the improvement
of the socioeconomic conditions of families participating in

cooperatives. This new form of technical cooperation would, as a result,
suggest changes in priorities and types of research; the priorities would
be located in the areas of agriculture, bioenergy, and health, and the
type of predominant research would be applied and operational, which

would make the process of transfer of technology and of the results of
research more effective

CFNI is carrying out or supporting the following research projects:

- Jointly with Georgetown University (USA), the impact of the
migration of workers on small farmstead agriculture is being
studied

- With the support of the World Food Program (WFP), the impact of
the School Lunch Program in Jamaica is being evaluated

- Research is being developed on the socioeconomic factors that
determine malnutrition in Jamaica.

- In bio-epidemiological research, studies are being carried out

on the absorption of iron, and in applied nutrition a
methodology is being developed to estimate the nutritional
status of elderly persons.

PAHO has also been strengthening the centers for information
science and bibliographical dissemination, which are fundamental in
support for research on food and nutrition: Moreover, the establishment

of the Regional Library of Medicine (BIREME) in 1967 is even more
justified in this time of economic crisis, which restricts access to

scientific information essential for carrying out research activities.

In addition, policies on training of human resources, which have
been translated into support for the International Course on Food and
Nutrition Surveillance (CIVAN) organized by the Institute of Nutrition

and Food Technology (INTA) with the collaboration of Cornell University,
and the course on Case Studies in Food and Nutrition of the Central

American Institute of Business Administration (INCAE) in Costa Rica,
which has the objective of preparing high-level technical teaching
personnel in order to generate multiplier actions that will promote
dialogue between technicians and political decision-making bodies.

With a view to mobilizing national and external resources, PAHO
has established a Regional Operational Network of Institutions of Food

and Nutrition (RORIAN), which aims at promoting and facilitating
research; supporting the training and enhancement of human resources andI* institutional strengthening; and strengthening the ties and the
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communication between the institutions that integrate it in order to
participate actively in solving the food and nutritional problems of the ~
Region.

The immediate priority actions of RORIAN are: ,

a) The search for and identification of financial and -'
institutional resources;

b) The concentration of efforts in a limited number of collective
activities in which complementation of efforts is obtained;

c) The development of essential activities for the strengthening
of the Network, as follows:

1. Training and improvement of human resources '

2. Specific research proposals
3. Mobilization of resources
4. Dissemination and exchange of information ~

At the same time, the effort to maximize the resources available

for research suggests the need to promote incorporation of the community
into the research process, which will expand the basis of support for the
identification of specific research priorities at the local and country
level and the implementation of the actions that are derived from the
research process.

Finally, PAHO has identified the research priority regarding the

formulation of food and nutrition policies, the operation of planning and
administration structures, and the effect of political restrictions and
of organizational structures on these processes.

5. FUTURE LINES OF RESEARCH ON FOOD AND NUTRITION

5.1 Needs identified

Considerations on the food and nutrition situation in the Region

show a persistent set of problems with multiple causality that could
become acute in the short and medium term in accordance with the

evolution of the economic crisis, of the processes of structural
adjustment, and of the strategies devised to deal with the external ,
indebtedness of the countries.

The above-mentioned elements and the currently unsatisfied food V

demands, as well as those that might be foreseen for the years to come,
suggest the need for greater requirements for the design and application

of general policies in the food and nutrition field and for specific
interventions directed toward the lower-income social strata, in addition
to greater requirements regarding research.
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In order for research on food and nutrition to really contribute
to improvement of the nutritional situation of the population and to the
goal of Health for All, it should be carried out at various easily
interconnected levels within the national research policy which specifies
the participation and support of academic centers, research institutes,
and the community.

Research on nutrition should be conceived as part of the
technical, scientific, and operational apparatuses that converge from
their own perspectives and approaches on the phenomenon of food
consumption in general and of nutrition in particular, but with the
common denominator of its essential characteristic as a sociopolitical,
technical-economic, and biological-environmental phenomenon.

At the same time, research on nutrition should be inserted clearly
into the agro-food economies and respond opportunely and appropriately to
the requirements posed by their nature and transformation process. In
this regard and from a health standpoint, research on nutrition should
identify new strategic contributions to the productive agro-food process
and to the food distribution sector. It should especially produce new
knowledge concerning the nature and dynamics of food consumption in the
framework of specific food economies.

The socioeconomic situation of the Region, the accumulated
knowledge, and research trends in nutrition suggest the need for research
in the very short term in order to determine the causal factors and
determinants of malnutrition through deficiency or excess, both with
regard to the nature and quality of food availabilities and--to a much
greater degree--with regard to food consumption.

On the basis of the diagnosis prepared and the preceding proposal,
the orientation that research could have on nutrition in the years to
come would be determined by the following needs:

1) To achieve better utilization of foods and nutrients by
individuals, which suggests a line of research on general
collective and individual health conditions in the biomedical
and epidemiological-social area.

2) To obtain easily prepared foods of high nutritive value at low
cost essentially prepared with national raw materials using
appropriate technologies accessible to the countries, which
consequently require a line of research consonant with the
economic, ecological, productive, and scientific-technological
realities of the Region.

3) To improve the dietary behavior of consumers, which means that
it will be necessary to design research to strengthen the
component of food and nutrition education.
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4) To fulfill growing and unsatisfied dietary demands of numerous
population groups, which means that it will be fundamental to
contribute new and more advanced knowledge of strategies and
dietary interventions in order to guarantee, within growing
restrictions, adequate intakes of basic foods.

5) To develop food and nutrition surveillance systems as a
fundamental element in the management of malnutrition, for .L
which it is required to investigate operational surveillance ¥
systems that are efficient, reliable, and of broad
geographical, population, and multisectoral coverage. -

6) To determine the prevalence of overweight and obesity and -
develop educational techniques directed toward the prevention
of malnutrition by excess and its consequences.

7) To determine the nutritional situation in advanced age groups
(including malnutrition by excess or by deficiency, risk
factors, dietary habits, etc.) that provide basic information
to design and carry out preventive or corrective interventions.

8) To prepare research methodologies to increase knowledge of the
determining factors of consumption at the individual, family,
local, and national level.

9) To obtain new and more in-depth knowledge concerning the
operation of dietary policies, the determination of the impact
of global or sectoral policies on nutrition, and management of
basic information on the food and nutrition sector, for which a
line of research on management and institutional development
will be required .

5.2 Priority criteria and strategy elements

With respect to research, it is considered that the principal
function of PAHO is the "Administration of Knowledge," which means to
promote its generation, to renew it critically, to collect it, to
disseminate it, and to collaborate with the countries for its most
efficient utilization. The importance of research in food and nutrition
within this process is evident, whether it be oriented to action and its
evaluation; to identifying and resolving specific problems; to analyzing
situations in order to define areas with gaps of knowledge or obstacles
that make the application of existing solutions to known problems
difficult; to critically evaluating actions, projects, and programs that
operate within various realities of human ecology; or to searching for
and adapting appropriate technologies.

In this framework the objective of the Food and Nutrition Program
in the promotion and coordination of research in food and nutrition is
that it contribute to the development of programs and activities for the
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improvement of the nutritional situation and through it the quality of
.~w· life of broad sectors of the population of the Region.

In order for research on food and nutrition to respond to the
objective of improving the quality of life within the concept of equity
and social justice, the following general priority criteria, applicable

~z- to research proposals should, inter alia, be proposed:

- To form an integral part of the overall national policy and of
the pertinent sectoral policies, and to support commonly shared
ethical and sociocultural values.

- To further explore the causal analytical model in order to
contribute to the definition of appropriate development
strategies.

- To respond to the identification and interpretation of national
and local realities.

- To be oriented toward the application of existing knowledge for
the solution of concrete problems, for which operational
objectives should be formulated.

- To develop research within minimum periods of time that will
maximize the benefits hoped for in the face of the existing

JO- economic-financial restrictions.

- To promote community participation through integration of the
community in the research process.

· r - To promote intraregional collaboration between Centers and
multicenter and/or regional research.

In addition to the above priority criteria, research on Food and
Nutrition must be supported at least in the following strategy elements:

;I" - Full development and utilization of INCAP, CFNI, CLAP, and
BIREME.

'- - Strengthening the establishment and consolidation of RORIAN.

- Fully utilizing national centers of research on food and
~, nutrition.

- Ensuring that research pools resources, is connected to and
interacts with other research on related or supplementary

-j% sectors, is integrated into multidisciplinary and intersectoral
networks, identifies and proposes joint research, and performs
the function of guiding the community in general and the* · 4 scientific community in particular.
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- Research on food and nutrition should anticipate future
requirements and act as a vanguard. It should be linked to the
productive and services sector and assimilate experiences from
multisectoral management and from the interdisciplinary area in
order to ensure adequate approaches, optimum research, and
appropriate results. j

Accordingly, and for the purpose of contributing to the -

decision-making process in this matter, the Regional Program of
Food and Nutrition proposes the following integrated and
supplementary lines of research to be carried out in the
national, subregional, or regional area by the various
institutions that operate in the food and nutrition field in
Latin America and the Caribbean and that are grouped into ~
specific areas.

5.3 Area of food and nutrition surveillance

1) Development of national, subregional, and regional research

projects on the situation and prospects for food and nutrition .
realities with a view to obtaining an updated, continuous, and
prospective knowledge of it that facilitates corresponding
actions by governments and competent international agencies so
as to serve as a basis for the development of new research, of
food and nutrition surveillance systems (SISVAN), and of

technical cooperation in general.

2) Selection and progressive adaptation in situ of the types of
data necessary for the different sectors, levels, and purposes
of the users. Among other topics it is necessary to determine

the periodicity with which the collection and analysis of the
various indicators is required; the degree of separation of the
data; the type of presentation; priorities; standardization of
collection, processing, and analysis methods; expression of the
results and indicators, etc.

3) Identification of indicators of the productive process (for
example, harvest estimates, reserve levels, volumes of losses,
etc.) of the national economy (wage, price, employment
policies; scope of the informal economy, etc.), of the
international economy (prices and trends of basic food
production, technological innovations, etc.), and design of
methods of grouping and utilizing them and their incorporation
into food and nutritional surveillance systems.

4) Development of simpler and more reliable methods for surveys of
food consumption and design of "family food baskets."

0.
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5) Design and testing of indicators of the nutritional status of
pregnant women and validation of reference values of weight by
age and by period of gestation.

6) Validation of anthropometric indicators in other population
groups, children under five, schoolchildren, lactating women,
the elderly, etc.

7) Justification of the interpretation and validation of the
information collected by epidemiological and nutritional
surveillance systems.

8) Determination of the value of "sentry communities" in SISVAN
for decision-making, as information sources and as
representativity.

9) Development of research proposals in nutrition in advanced age
groups:

- Prevalence and type of malnutrition.

Dietary recommendations in terms of daily intake of
nutrients.

- Social indicators in dietary habits (CAPs).

5.4 Dietary policies and interventions

1) Development of research that on the one hand identifies, a
priori, the effects on feeding and nutrition of global or
sectoral policies, and on the other, contributes knowledge of
its consequences, emphasizing the nutritional and health impact
of macroeconomic adjustment policies on lower income
populations.

2) Research proposals for comparative analysis of the design,
application, and operation of food and nutritional policies,
with a view to supporting the action of the countries of the
Region in this field.

3) Development of research that identifies limiting factors in the
management and administration of programs for the food and
nutritional sector and new knowledge and innovations to
overcome the problems found.

4) Research proposals on determining factors of food consumption
at the individual, family, and community level in order to
support the countries in improving persistent problems in this
matter, such as:
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a) Identification of mechanisms, habits, and behaviors in the
acquisition of food by the family and its distribution and
intrafamily utilization.

b) Identification of methodologies for the adaptation of
family consumption in the face of restrictions to access
to foods by virtue of shortages, price hikes, temporary
deprivations, loss of purchasing power, or other factors. --

c) Determination of food and nutrition losses at the
national, local, and family level and generation of new
knowledge in order to minimize them.

d) Execution of research projects concerning messages and
dissemination mechanisms directed toward the community,
linking appropriate food consumption and good health
supported by modern mass communication methodologies.

e) The search for new sources of nutrients, new preparations
of products, and improvement of the quality and
nutritional value of foods through the incorporation of
research findings and new technological developments.

f) Identification of successful experiences and design of
appropriate models of organization of consumers as active
economic agents.

g) Determination of economic and social consequences of
nutritional deficiencies and overfeeding.

5) Research that to identify and determine the applicability of
the various types of food and nutritional interventions, '*
including their capacities, scope, requirements, and -c
limitations in order to support governmental management in the
protection of vulnerable populations and in the achievement of -
a good nutritional status in affected populations.

6) Implementation of a series of research projects oriented to the
methodological field through the execution of the following
integrated research projects in the field of food and nutrition
interventions: ~

a) Identification of options and design of food and nutrition
interventions. This initiative will be oriented to the 1"

methodological preparation of bases for decision-making in
at least the following areas:

- Search for the best combinations among types of
interventions and between these and more general types
of food and nutrition policies.
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Preparation of design typologies for interventions
including organizational and institutional aspects.

Identification of requirements of programs
supplementary to dietary interventions with regard to
health, education, culture, and environment.

b) Preparation of basic models of operations management.
Research will contribute reliable information and
operational guidelines tested at least for the areas that
are presented below:

- Utilization of infrastructure.

- Dynamic analysis of prices, margins, and food
availabilities.

- Determination of optimum scales of operation.

- Criteria for selection of populations, products, and
participation mechanisms.

- Guidelines for maximization of results.

- A priori identification of restrictions that could
affect the execution of interventions (for example,
climatic variables, remodeling projects for urban and
periurban areas, specific publicity, delays in the
approval of official legislation and/or in budgetary
availabilities, among others).

c) Preparation of basic models of design evaluation and
operations management. This research will identify the
basic elements for comprehensive evaluation of design and
management. It will consequently contribute, inter alia,
fundamental elements regarding:

- Evaluation of operation, coordination, and capacity
for adjustment and assigning new priorities.

- Evaluation of costs, yields, duration, results, and
behavior reactions of populations.

- Evaluation of impact on consumption.

- Evaluation of relations and influences with the
overall economy (balance of payments, public finances,
supply coefficients, sociocultural changes, etc.).
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5.5 Mother and child feeding

1) Research of the determining factors of behavior in relation to
child feeding and nutrition by the mother and the family adds a -
new perspective that should be taken into account to improve

the nutritional situation. Part of the difficulty is the lack
of appropriate instruments for measuring and comparing ~

heretofor subjective variables that measure behavior from ,t,
social and anthropologic perspectives.

The development and deepening of knowledge is urgent in order ~
to prepare new variables and instruments to measure intrafamily

dynamics in consumption of foods through research on:

a) Development of methodologies for use in the first level of

health care and by the community itself to identify
positive factors (positive deviance) in the family and in

the community that promote adequate nutrition of the child.

b) Development of techniques to operationalize the evaluation
of communications media and the contents of nutritional
education messages. -

c) Identification of determinants in dietary practices on

breast-feeding and the weaning process as critical periods
in the child's life.

d) Evaluation of maternal and family practices in relation to

health and disease and their relation to the nutritional
care of the sick child, especially regarding diarrhea, in

order to promote changes in knowledge, attitudes and ~
necessary practices. 4~

2) It is known the synergistic interaction of nutrition-infection
as a factor in the nutritional situation in areas where
environmental sanitation and hygiene conditions are precarious,

especially in relation to enteropathogenic and anaerobic
bacteria. Something less known but no less important is the

relation existing with various parasitic diseases, although
they do not possess the clinical pathogenicity that is observed
with the bacteria.

On these bases and because of their intrinsic relation to food '

and the weaning process, the following priority projects arise:

a) Identification of the extension, magnitude, and severity -*

of parasitic infestation and the relation of the diet,
environmental sanitation, and ecology with the nutritional
situation. -

.
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b) Evaluation of the nutritional impact of parasitic
infestation in the individual; of the different methods of
permanent disparasitization; and of the means of
effectively controlling the dissemination of parasitic
diseases.

c) Evaluation of the quality of food sold by street vendors
and its relation to health and the habitual diet of
growing urban populations, especially marginal populations.

5.6 Specific nutritional deficiencies

Deficiencies of iron, iodine, and vitamin A are the most important

deficiencies in the Region. To these fluorine can be added, which,
without being strictly a nutrient, has been identified as a factor in the
prevention of dental caries and their direct consequences related to the
mastication and digestion of foods.

These deficiencies are usually controlled with programs for
fortifying foods of widespread national consumption and require similar
research, such as:

1) Overall evaluation of the impact of the programs for food

fortification supplementation, especially of the effects and
cost-benefit.

2) Identification of difficulties in order to apply legislation in
effect through the corresponding regulation.

3) Evaluation of the contents and means utilized in nutritional

education in order to promote compliance with regulations on
fortification measures (e.g. iodization of salt).

4) Evaluation of measures that permit an approximation between
political, scientific, and technical levels in order to achieve
compliance with the regulation and legislation of the programs,
and their adequate implementation and continuity.

5) Evaluation of fortification strategies in order to resolve
specific deficiencies.

There are particular characteristics of each specific deficiency
and priority research in relation to each, as follows:

5.6.1 Deficiency of iron

Deficiency of iron through by deficient ingestion, low
bio-availability in the diet, losses of nutrients, and/or
increased requirements is translated into a series of nutritional
effects.
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Of these, nutritional anemia is the most important for its scope
and magnitude. Also important are the effects produced in
muscular capacity through its relation to myoglobin, the cerebral
function by its relation to ferritin serum and the immune system
by its participation in phagocytosis, and in the function of T. -
lymphocytes. There is also strong evidence that telates moderate
iron deficiency to changes in behavior.

Quantification and characterization of iron deficiency is required
in order to define what the alternatives are for its solution,
which can be controlled if the population eats a diet with high ~
biological availability of iron. For this purpose it is required
to evaluate the necessary changes in the diet and how to
operationalize them. '

On the other hand, iron deficiency can also be controlled through

programs for fortifying foods with iron, especially grains, milk,
salt, and/or sugar whenever deficiency is due to increased
requirements, low intake, or poor biological availability in the
diet. Fortification is not sufficient if the primary cause of
deficiency is by increased losses, as happens in uncinariasis or
closely spaced pregnancies.

Prior to the formulation of programs for fortification it is
required in the countries:

a) To identify the magnitude and scope of the prevalence of iron
deficiency and nutritional anemia.

b) To design and evaluate methods of screening for the early
detection of iron deficiency.

c) To evaluate the appropriate vehicle for fortification.

d) To evaluate the risks of unrestricted fortification of foods,
especially the development of hemosiderosis in populations with
high penetration of the corresponding gene.

5.6.2 Deficiency of iodine

Iodine deficiency produces not only endemic goiter and cretinism
as its most apparent manifestations but also a series of
situations that affect the intellectual and work capacity of the
individual, with deleterious economic and educational effects on
the population in endemic areas.

In relation to the implications of marginal deficiencies of iodine
evaluation is required of the economic and social effect that
marginal deficiency produces in populations where the prevalence
of goiter in schoolchildren is more than 10%.
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On the other hand, the impact of national programs for control of
iodine deficiency would be greater if they ensured broad coverage
in populations with high prevalence, usually in isolated areas.
For this purpose the development of research is required on:

a) Evaluation of the use of iodized oil to be incorporated into
primary health care actions.

b) Evaluation of the effectiveness of the iodization of blocks of
salt in places where its consumption is habitual.

c) Development of iodization surveillance techniques that permit
its use by rather unskilled technical field personnel.

d) Evaluation of the undesirable effects at the population level
of the intake of iodized salt.

5.6.3 Deficiency of vitamin A

-> Deficiency of vitamin A has been identified as an important
deficiency in the countries of Central America. There does not
exist sufficient information in most of the countries of the
Region or clinical evidence of severe deficiency, although it is
hoped the situation could be better.

Vitamin A up to a relatively short time ago was related
exclusively to the mucous membranes and especially to the retina.
However, recent epidemiological and clinical evidence show its
relation to the entire connective tissue and therefore through the
basal membrane with all the structures of the endothelium and
mesothelium. This circumstance could be responsible for a high
proportion of infant mortality owing to the synergism between
hypovitaminosis A and infectious diseases.

Greater information is therefore required to determine the scope,
magnitude, and degree of severity of vitamin A deficiency, in
particular in regions where the diet has a low content of the
nutrient.

Some countries (Guatemala and Honduras) initiated programs for
fortification of sugar with vitamin A, but their evolution has not
been satisfactory due to the variation in the price of the sugar
(fortification vehicle) and retinol in the international market.

In countries where the need has been demonstrated for
fortification programs, and in view of their failure, the
evaluation of alternative measures is required, as, for example
the administration of massive doses of vitamin A.

7.
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It is necessary to re-evaluate the viability of these programs for
vitamin A fortification with respect to other measures, such as i
diversifying the diet in order to improve the intake of that
vitamin, through the promotion of family crops, price subsidies, -
etc.

5.6.4 Fortification with fluorine -

Dental caries is one of the health problems of greatest prevalence

in all the regions of the world. Although fluorine is not
strictly a nutrient, marginal intakes of it do not have a

protective effect on dental caries. One way of controlling this
problem is through the fortification of water with domestic

fluorine salt and/or the toothpaste. .

The fortification of salt with fluorine is a measure that has been -'

extended in the Region as an alternative for the prevention of ~
dental caries. The fortification of salt with fluorine coincides
with that of iodine and adds to it the problems of d'
operationalization. ~

Consequently, the priority lines of research would be, in addition --?
to those shared with iodine deficiency, the following: '

a) Development of appropriate technologies for manual fluorination
of salt.

b) Development of methods of quality control consonant with manual
fluorination.

c) Evaluation of the stability and homogeneity of mixtures of

iodine and fluorine in table salt.

6. CONCLUSIONS

It is evident from the preceding analysis that in order to resolve

present and future food and nutrition problems research in this field
must be strengthened substantially and the knowledge it generates be
applied.

Given the multifactoral characteristics of the problems, research

should have a multidisciplinary approach that makes it possible to
identify causal factors and determinants, both from the economic and

social, biomedical, and behavioral standpoint, and to propose feasible
solutions to be applied within the existing restrictions in the Region.

The Regional Program of Food and Nutrition of PAHO/WHO identifies
as priority areas of research: food and nutrition surveillance,

political and dietary interventions, nutrition of the mother and child,
and specific nutritional deficiencies. Within these areas specific lines
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of research are proposed that take into account other problems, such as
obesity and inadequate feeding habits related to certain chronic diseases.

PAHO performs a catalytic role in mobilizing resources for the
strengthening of national research capacities in food and nutrition as

well as for the development of support elements, including information
dissemination mechanisms and training of human resources.

Moreover, PAHO facilitates the coordination of research in food
and nutrition at the regional level, both in national centers and
institutions and in international agencies and nongovernmental
organizations that support the development of research and actions in
this field.

In this process, the recommendations formulated by the ACHR on the

proposed lines of research on food and nutrition will be of
unquestionable importance, both for the countries and for the
Organization itself.
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ANNEX 1

PER CAPITA AVAILABILITY OF CALORIES AND PROTEINS IN 1975-1977 AND

1981-1982 AND FOOD PRODUCTION INDEX (FPI), 1980-1982.

1975-1977 1981-1982 Per capita FPI
Calories Protein Calories Protein in 1980-1982

Country (g) (g) (1969-1971-100)

Antigua 2,036 56.3 2,065 55.8
Argentina 3,358 110.2 3,369 112.8 122
Bahamas 2,293 62.5 2,489 70.4
Barbados 3,047 79.6 3,104 89.6
Bermuda 2,737 96.7 2,799a 10 2 .7a
Belize 2,510 64.3 2,713 67.7
Bolivia 2,049 53.4 2,125 56.3 100
Brazil 2,521 60,9 2,585 61,7 133
Canada 3,345 101.9 3 ,340a 98 .2a 119
Chile 2,644 70.3 2,705 74.9 98
Colombia 2,246 48.6 2,563 57.1 124
Costa Rica 2,487 58.1 2,637 61.8 100
Cuba 2,630 67.7 2,961 78.1 113
Dominica 2,093 51.9 2,217 58.8
Dominican Republic 2,109 43.0 2,154 46.4 104
Ecuador 2,111 50.1 2,089 48.9 101
El Salvador 2,071 54.4 2,094 53.7 97
French Guiana 2,481 69.4 2,871 95.0 ...
Grenada 2,099 62.6 2,217 63.8 ...
Guadeloupe 2,584 78,7 2,557 84.4
Guatemala 2,023 53.7 2,099 56.6 114
Guyana 2,431 59.2 2,344 54.5 ...
Haiti 2,041 49.1 1,905 45.2 85
Honduras 2,084 51.5 2,171 55.6 79
Jamaica 2,662 70.1 2,517 62.8 90
Martinique 2,623 78.0 2,725 82.9
Mexico 2,668 66.1 2,952 76.7 104
Netherlands Antilles ...... 2,724 86.2
Nicaragua 2,452 70.1 2,260 56.6 77
Panama 2,346 57.8 2,441 66.8 103
Paraguay 2,808 80.1 2,823 79.2 111
Peru 2,284 58.5 2,141 58.3 87
St. Christopher

and Nevis 2,166 55.0 2,239 67.9
Saint Lucia 2,201 56.0 2,426 64.1
St. Vincent and

the Grenadines 2,281 49.3 2,388 55.3 ...
Suriname 2,284 50.8 2,480 61.8 ...
Trinidad and Tobago 2,686 70.0 3,073 81.7 62
United States 3,539 106.2 3,641a 105.6a 119
Uruguay 2,927 87.5 2,788 ,84.1 109
Venezuela 2,436 64.9 2,562 70.2 95

Sources: Food and Agriculture Organizalion of the United Nations.
Food Balance Sheets (1975-1977, Average), Rome, 1980; Food Balance Sheets,
Preliminary Tables (1981-1982), Rome, 1985; World Bank. World Development
Report, 1984. Oxford University Press, 1984.
a Average 1979-1981.



PROPORTION OF MONETARY INCOME
PER CAPITA INTAKE OF CALORIES
POPULATION, BY INCOME LEVELS
LEVEL), COLOMBIA, 1981.

SPENT ON FOOD AND DAILY
AND PROTEIN IN THE ADULT
(WHERE I IS THE LOWEST

Income Percentage Per capita intake

Level of income Calories Protein (g)

1 91.0 1,904 40.3

II 89.7 2,576 60.0
III 83.5 2,961 74.3

IV 73.2 3,197 82.8

V 32.5 3,119 84.9

Total 56.8 2,751 68.4

Note: Figures calculated from data of family surveys.

Source: Pardo, F. La situaci6n socioalimentaria de

la población colombiana. Encuestra Nacional de

Alimentaci6n, Nutrici6n y Vivienda, 1981. Ministry of

agriculture, Bogota, 1984.

ANNEX 2
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ANNEX 4

PREVALENCE (%) OF LOW WEIGHT-FOR-AGE (OVERALL MALNUTRITION), LOW HEIGHT-FOR-
AGE (CHRONIC MALNUTRITION), AND LOW WEIGHT-FOR-HEIGHT (ACUTE MAL-

NUTRITION), BY THE WHO CLASSIFICATION.

Total
subjects Represen-
examJned tativity

Low
veight-
for-age

Low.
height-

for-age

Low

weight-
for-height

_nttigua a

Sarbados a

Boliviab
Colonbiac
Costa Rica
Dominicra,d
E1 Salvadore
Guatemalafg
:aiti h

Panama
Peru
Venezuela

1984
1981
1981
1977-1980

1984
1978
1977
1978
1980
1984
1981

a World Health Organization. A Grou.th Chart for International Use in Maternal and
Ciild Health Care. Guidelines for Primary Health Care Personnel. (lionserial publication.)
Geneva, 1978.
b United States Agency for International Development. Bolivia, National Nutritional

Status Survey, 1981. Summary Report.
c Mora, J.O.. Situaci6n nutricional de la población colombiana en 1977-1980.

Resultados antropomÉtricos y de laboratorio. Comparación con 1965-1966. Volume I.
Estudio Nacional de Salud. Ministry of Health, National Institute of Health, Asociaci6n
Colombiana de Facultades de Medicina. Bogotá, 1982.
d Children under 2 only.
e Centers for Disease Control and United States Agency for International Development.

El Salvador Nutrition Status Surveys. January-MYrch 1978 and July-September 1978. Final
Report.

Valverde, V., Delgado, H., Noguera, A., and Flores, R. Malnutrition in Tropical
America. In: White, P.L. and Selvey, N., eds. Malnutrition: Deterrinants and ConsequenceE.
New York, Alan R. Liss, 1984. pp. 3-17.
8 Covers only rural areas.
h United States Agency for International Development. Republic of Haiti, National

Nutrition Survey, 1978. Final Report.

Cou ntry Year

5,680
1,762

7,381

5,353

15,285
10,248

National

Natlonal
National
National

7.7
8.8

21.4
19.4
6.1
5.1

17.9
43.6
46.8
15,8
12.7
11.8

42.2
25.9
6.4

29.2
59.7
26.6
25.1
35.7
13.3

0.7
6.0

0.8

6.0
3.4
1.0
1.5



ANNEX 5

CHANGES IN NUTRITIONAL STATUS OF CHILDREN UNDER 5 BETWEEN 1965 AN)
1978 IN SIX COUNTRIES, BY THE WHO CLASSIFICATION.

Prevalence (X) of low weight-for-age Prevalence (Z) of low height-for-age
Percentage Percentage

Country 1965 1978 change 1965 1978 change

Colombia a 24.4 19.4 -20.5 34.1 25.9 -24.0
Costa Ricab 16.3 6.1 -62.6 24.1 6.4 -73.4
El Salvadorb 30.1 17.9 -40.5 53.0 44.1 -16.8
Cuatemalab,c 36.5 43.6 +19.5 60.0 59.7 -0.1
Nicaraguab 17.1 27.1 +58.4 36.2 35.0 -3.3
Panama 13.5 15.8 +17.0 23.5 25.1 +6.8

Mnora, J.O. Situaci6n nutricional de la población colombiana en 1977-1980. Resultados
antropométricos y de laboratorio. Comparaci6n con 1965-1966. Volume I. Estudio Nacional de
Salud. Mlnistry of Realth, Asociación Colombiana de Facultades de Medicina. Bogotá, 1982.
b Valverde, V., Delgado, B., Noguera, A. and Flores, R. Malnutrition in Tropical America.

In: White, P.L. and Selvey, N., eds. Malnutrition: Determinants and Consequences. Nev York,
Alan R. Lisa, 1984. pp. 3-17.

c Covera only rural areas.


