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INTRODUCTION

High infant mortality is a major health problem in many
countries of the world. 1In these countries the infant mortality
rate (IMR) remains a major determinant of life expectancy at birth
and the first year of life is the single most important risk
period that a person has to face. Maternal malnutrition has been
implicated as an important cause of the high IMR reported in many
developing nations. The objective of this paper is to review the
published data on the relationship between maternal nutrition and
infant mortality.

In order to examine this relationship we will first explore
the historical trends in the infant mortality rates of the devel-
oped countries. We shall then undertake cross sectional analyses
relating nutrient availability to IMR. Differences in infant
mortality associated with social class within countries will then
be studied and finally we shall review our field results in order
to document to what extent maternal nutrition is a determinant of
infant mortality.

SOCIOECONOMIC DEVELOPMENT AND INFANT MORTALITY

During the last four to five centuries infant mortality rates
in Europe fluctuated between 150-250/1000 live births (1-5).
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reflecting the same situation seen in developing countries today
(6); however, infant mortality rates began to fall dramatically

in the late 19th century, first in Sweden and then in England,
France, Italy and the U.S.A. (1, 7-9). This appears to have been

a result of both improved sanitary practices and increased
standards of living and was relatively independent of improvements
in medical care (10,11). That economic factors had always played

a part is evident from the study by Peller (12) on mortality in

the ruling houses of Europe since 1500, which showed infant mortal -
ity comparable to modern standards as early as 1800-1899.

The same industrialized countries that decreased infant
mortality rates in the twentieth century, had a simultaneous
improvement in gross national product per capita. Admittedly,
gross national product per capita is a very crude indicator of the
nutritional condition of a population. Nonetheless, it is closely
associated with food availability per capita, and although the
shape and slope of this relationship varies from country to country,
it appears that there is a fairly consistent fall in IMR when per
caplta income increases.

Figure 1, based on cross sectional data, shows that dietary
energy per capita per day, a measure of food availability and IMR,
are associated. Similar results have been shown previously with
the proportion of low birth weight (LBW) babies (13). The thres-
hold appears to be around 2800 calories per capita, above which
IMR and the closely related LBW rates cease to decline signifi-
cantly. Figure 1 reveals that for the same level of economic
development there is a wide range in IMR., This variability may be
partially due to variations in the efficiency of translating
economic growth into improved nutrition and health. For example,
in Sweden the drop in mortality occurred at a lower dietary energy
per capita than in the U,S.A,

In Figure 2, 123 countries have been divided into three
groups according to dietary energy per capita per day. It is clear
that no country with less than 2400 calories per day has "low'" IMR
while most of the countries with more than 2800 calories have a
"low'" IMR.

Figure 3 shows the infant mortality rates for the highest and
the lowest social classes in England during the last 100 years.
In general, offspring of wealthier parents died less frequently in
all periods (l4). Death rates decreased proportionately the same
amount in both social classes (9). It can also be seen that the
IMR of social class I (professionals) in 1911 was not reached by
social class V (manual laborers) until 1941, Similar results
have been reported for France (15), the U.S.A., (16) and Finland
(17).
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In summary, from three independent analyses: 1) examining the
historical trends of IMR within developed countries; 2) comparing
different values of dietary energy per capita per day with IMR in
cross sectional analyses among countries; and 3) exploring dif-
ferences in IMR across socioeconomic classes within specific
countries; we can deduce a clear association between socioeconomic
characteristics and infant mortality rate.

It should be pointed out that poor socio-economic conditions
entail economic, cultural and biological deprivation. Lower class
women are shorter (18,19), work more during pregnancy (17,20)and
have generally poorer health (17, 21-23). They are also more
likely to have a smaller pelvis and poorer diets during pregnancy
(23, 34-44). Low SES mothers are also more likely to marry young,
to be multiparous and to have illegitimate births (17,23). 1In
addition, impoverished women are likely to show less than optimal
care both for themselves during pregnancy and for their children.
For instance, women of low social class are more likely to delay
seeking antenatal care (45,46). Each of the above named factors
has been shown to be associated with a high risk of infant loss
(47,48). It would appear that the relationship between increased
socioeconomic status and decreased IMR is mainly effected through
the general improvement in health and nutritional status of the
population due to a better standard of living. Our next task is
to explore to what extent specific improvements in maternal
nutrition may produce a decrease in IMR.

INFANT MORTALITY RATE
o
o

O hia T L4 v T T T Y v T T T T 4 T T
1.6 2.0 2.4 2.8 3.2 3.6
DIETARY ENERGY PER CAPITA PER DAY
(THOUSAND CALORIES)

Figure 1. Relationship Between Dietary Energy per Capita and
Infsant Mortality Rate per 1000 Live Births. Computed from the
World Population Data Sheet (Pop. Ref. Bureau Inc., 1975)
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EFFECT OF MATERNAL NUTRITION ON INFANT SURVIVAL

Although there is no published data on investigations to
assess specifically the relationship between maternal nutrition
and infant mortality, the hypothesis of an effect of maternal
nutrition on infant mortality rate seems reasonable and is sup-
ported by several studies. For instance, birth weight is consist-
antly associated with infant mortality (49,50). The majority of
the racial mortality differential in the United States can be
attributed to the higher proportion of low weight at birth of the
black neonates (51,52), a difference that falls within the range
of the effect of maternal nutrition on birthweight demonstrated
through dietary surveys (53) or nutritional supplementation (54).
Thus, maternal nutrition seems to be related to infant mortality
through low birth weight¥*.
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Figure 2. Relationship Between Dietary Energy per Capita and
Percentage of Countries with Low Infant Mortality Rate. Low
Infant Mortality Rate: «40/1000 Live Births. Computed from

the World Population Data Sheet (Pop. Ref. Bureau, Inc., 1975).
In parenthesis the numerator is the number of countries with low
IMR and the denominator is the number of countries with available

information.

*Low birth weight is defined as less than 2.5 kg.
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Figure 3. Trends in Infant Mortality by Social Class in England
and Wales 1910-1950., Adapted from Morris and Heady 1955.

The next part of the hypothesis, that lower SES women have
poorer diets during pregnancy has been demonstrated in developing
nations where the social class gap is wide (19,53,55-59). 1In
addition, placental size is smaller in low SES women, a factor
that may contribute to fetal malnutrition (60-62). In other words,
low socioeconomic status may lead to poor maternal nutrition, high
prevalence of LBW babies and consequently high IMR. It has been
argued that the accelerated drop in infant mortality rates which
occurred during World War II could only be attributed to the war-
time food distribution program which favored pregnant mothers (18).
Further, maternal malnutrition during the mother's infancy and
childhood could also produce an effect on infant mortality perpetu-
ated through generations.

OBSERVATIONS IN GUATEMALA

We have explored the interrelationship between maternal nutri-
tion and infant mortality in two different studies; the first one
in a urban population of low social class from Guatemala City and
the second one in four rural villages from eastern Guatemala.
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Urban Study

In this study the design corresponded to a case-control
retrospective study with the main purpose of identifying simple
risk indicators of infant death. For this purpose we studied the
records of 101 consecutive infant deaths from low social class
during 1975 in a hospital of Guatemala City. These were compared
with 199 children (control group) who survived the first year of
life, were also of low social class and were being followed in the
same hospital. From 42 variables examined 14 showed significant
differences between the study and the control groups.

Table 1 presents the relative risk associated with these
variables as well as their sensitivity and specificity as indicat-
ors of risk of infant death. Of the 14 risk indicators, 6 concern
the nutritional status of either the infant or the mother. These
are: weight for age (< 80%), breast feeding (< 6 months), weight
for height (£ 90%), height for age (< 87%), low birthweight
(£ 2.5 Kg), and maternal arm perimeter (< 24 cm). Two additional
indicators probably affect infant survival by means of impaired
maternal nutritionmal status. These are birth interval (< 30 months)

and maternal age (< 19 years).

A risk scale was built on the basis of 7 of these indicators
presented in Table 1, the possible score ranging between 0 and 7.
The high risk population group, composed of those children with
high score (from 5 to 7) in this scale, comprised 86 percent of
the infant deaths and had a relative risk of dying during the first
year of life 85 times higher than children with low score (from
0 to 4). Of the 7 components of this risk scale, 5 (weight for
age, breast feeding, birth weight, birth interval and maternal age)
concern the nutritional status of the baby, the mother or both.

In conclusion, the results of the urban study bring support to the
hypothesis that maternal nutrition is related to infant survival.

Rural Study

We have explored the interrelationship among these variables
as part of a study in four villages of Guatemala (63). These are
communities where chronic malnutrition and infectious diseases
are highly prevalent, a situation unfortunately common to most of
the rural populations of the third world. The economy is based on
subsistence agriculture and corn and beans form basis of the local
diet. Pregnant mothers, who average 149 cms. in height and 49 Kg
in first trimester weight, have average daily dietary intakes of
1500 calories and 40 gms of protein. They deliver newborns weigh-
ing around 3 kg. and they breastfeed these children for a median

of 17 months.
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Until 1969, no "modern" medical services existed in these com-
munities. Pregnancy and birth were supervised by midwives, home
remedies were used for minor illnesses, and serious medical
problems required transporting the patient to larger communities.

In 1969 INCAP provided a system of curative medical care in
these communities. Each village now has a clinic, staffed by an
auxiliary nurse, with weekly supervision by two physicians. Most
of the diagnosis and treatment is performed by a nurse who remains
in the community throughout the week. The doctors see patients on
a random basis as well as review the medical workups performed by
the nurses.

These clinics have cooperated fully with various national vac-
cination campaigns against measles, polio, diphteria, whooping
cough and tetanos. The out-patient problems today mainly encom-
pass diarrheal, respiratory and dermatological conditions. The
infant mortality rates have been reduced from 160 per 1,000 in
1968 to about 50 per 1,000 in 1975.

The acceptance of our contemporary medical approach has been
very good. The villagers have expressed considerable confidence
in both the personnel and system of treatment. Midwives continue
to assist at childbirth in collaboration with the clinic. Thus,
the communities essentially have and use a system of medicine
which integrates the most favorable aspects of both traditional
and modern curative practices.

The study design and the principal examinations made in mothers
and preschool children are presented in Table 2. Two types of food
supplements are provided: atole* and fresco®*., Two villages receive
atole while the other two receive fresco. Attendance at the sup-
plementation center is voluntary and consequently a wide range of
supplement intake is observed. Table 3 presents the nutrient
content for both atole and fresco. It should be stressed that the
fresco contains no protein and that it provides only cne third of
the calories contained in an equal volume of atole. In addition,
both preparations contain similar concentrations of the vitamins
and minerals which are possibly limiting in the diets of this
population.

As the home diet is more limiting in calories than in pro-
teins (12), ingestion of supplemented calories was selected as the
criteria to assess supplement intake. We stress that while

* The name of a gruel, commonly made with corn.
%% Spanish for a refreshing, cool drink.
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Table 1

Urban Study - Risk Indicators of Infant Mortality

Number of Cases

Relativel

Indicator Deaths Control Risk
1. Hemorrhage during pre nancy4 101 199 23,2%%
2. Weight for age < 80% 101 197 21, 1%*
3. Breast feeding < 6 months4 101 199 19.6%%
L., Weight for height < 90% 31 191 13.9%%
5. Umbilical cord rolled in neck 101 199 12.6%%
6. Height for age ﬁ 87% 70 191 7 .6%
7. Birth weight < 2.5 kg.% 101 199 6.9
8. Gestational age < 37 weeks? 101 199 6.0%*
9. Preceding Child dead 64 147 3.7
10. Birth interval < months% 64 147 3.0%
11. Arm perimeter < 24 cm,. 101 199 3.0%*
12. Absence of perinatal medical

care 101 169 2.9
13. Maternal age < 19 years4 101 199 2.6%
14, Age of menarche < 13 years 101 199 1.9

Score of 5-7 in risk scale? 64 147 25, 2%%
* p < .05; % p < .01

Computed increment of probability of death in high risk group
Percentage of deaths accurately predicted

Percentage of children alive accurately predicted

Components of risk scale

Score range: 0-7; high risk score: 5-7

0 B e B G I

calories are the main limiting nutrient in this population, other
populations may present very different nutritional situations.
Three additional independent variables were also included in the
present analysis: maternal height (an indicator of the nutritional
history of the mother during the age of growth); socioeconomic
score of the family; and birthweight (an indicator of fetal growth).
The socioeconomic score is a composite indicator reflecting the
physical conditions of the family house, the mother's clothing

and the reported extent of teaching various skills and tasks to
preschool children by family members. The principal outcome
variable was IMR in the cohort of children bora from January 1,
1969 to February 28, 1975.
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Table 2

Study Design for Four Villages¥

Information+ When Collected
Obstetrical history Once
Clinical examinationl Quarterly
Anthropometryl Quarterly
Surveysl
Diet Quarterly
Morbidity Fortnightly
Attendance at feeding centerl Daily
Amount of supplement ingestedl Daily
Socioeconomic statusl Annually
Birthweight At delivery
Infant death First year age

* Two villages received atole, a protein-calorie supplement, and
two fesco, a calorie supplement.

+ Pregnancy was diagnosed by absence of menstruation; these
surveys were made fortnightly.

L In mothers and preschool children.

Table 3

Nutrient Content per Cup®

(180 ml)
Atole Fresco
Total calories (Kcal) 163 59
Protein (g) 11 --
Fats (g) .7 =
Carbohydrates (g) 27 15.3
Ascorbic acid (mg) 4.0 4.0
Calcium (g) 4 --
Phosphorus (g) .3 --
Thiamine (mg) 1.1 1.1
Riboflavin (mg) 1.5 1.5
Niacin (mg) 18.5 18.5
Vitamin A (mg) 1.2 1.2
Iron (mg) 5.4 5.0
Fluor (mg) .2 .2
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For the purpose of doing discrete variable analyses and due to
the relatively small sample size, we will present analyses with
dichotomous variables (categories "low'" and '""high). Table 4 pre-
sents the limits for partition of each variable in two categories.
These limits were defined on basis of reported literature (i.e. low
birthweight < 2.5 Kg) or were based on results of prior analyses
predicting birthweight.

Figure 4 explores the relationship between socioeconomic

score (SES) maternal height, caloric supplementation during preg-

nancy and birthweight with the proportion of infant deaths in the

four villages combined. In all four groups there is a lower pro-

portion of infant deaths in the "high" category of each variable.

However, the difference in the proportion of infant deaths in the

"high'" and '"low' categories is statistically significant only with
maternal height and birthweight.

Next, we studied to what extent each of these apparent associ-
ations with infant mortality held after controlling for the remain-
ing three independent variables. Given the small sample size, we
might not be able to measure the magnitude of the relationship
between each of the variables presented in Figure 4 and proportion
of infant deaths. In consequence, we explored mainly the consist-
ency or replicability of the direction of these relationships
across eight mutually independent comparisons.

Figure 5 shows the percentage of infant deaths for low and high
categories of socioceconomic score within categories of birthweight,
height and food supplementation. This analysis shows that once
these last variables are controlled, there is no consistent
association between socioeconomic score and infant death. This
suggests that the original trend observed in Figure 4 may be due
to the association between SES and the other three variables,
maternal height, food supplementation, and birthweight.

Figure 6 presents a similar analysis comparing low and high
categories of maternal height within categories of socioceconomic
score, caloric supplementation during pregnancy and birthweight.
It is evident that in all the eight comparisons the proportion of
infant deaths is consistently lower in the groups with high
maternal height than in those with low height. TFor instance,
within the low birthweight category, the mothers with high height
presented a lower proportion of infant deaths.

Women from poor populations are generally shorter in stature,
mainly because of long~term malnutrition during the growth years
(23,45,64,65). The inference is that in these populations height
represents to some extent the nutritional history over the growth
years, and that it is this which affects capacity of the offspring
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Table 4

Limits Used to Form Dichotomous Variables

Variable Category
Low High
1- Supplemented calories < 20,000 > 20,000
during pregnancy
2- Maternal height (cm) < 149 > 149
3- Socioeconomic Score < mean + 1SD > mean + 1SD
of four of four
villages villages
4- Birth weight < 2.5 Kg. > 2.5 Kg.

to survive. This gives rise to the idea of a generational mortal-
ity, determined during the mother's childhood.

The mechanisms through which short maternal stature are associ-
ated with poorer offspring survival remain obscure and may range
from greater susceptibility of the fetus to infection to adequacy
of the maternal nutrient supply to the placenta. In additionm,
smaller, stunted women are more likely to have contracted a pelvis,
difficult labor and birth trauma (23). Whatever the mechanisms
may be, it is evident that maternal height is, at least in these
populations, a risk indicator of infant mortality.

Figure 7 shows a comparison between two categories of caloric
supplementation during pregnancy within each category of socio-
economic score, maternal height and birthweight. This reveals
that infant mortality was lower in the high supplemented group
than in the low supplemented group in six of the eight independ-
ent comparisons. Of the remaining two comparisons in one there
was no difference and in the other infant mortality behaved in
the opposite directiom.

In order to control for constant maternal factors, either
measured or not measured, we explored the relationship between
calcric supplementation during pregnancy and infant death within
pairs of siblings of the same mother (see Figure 8). For this
purpose the pairs of siblings were grouped according to the status
of the preceding infant: alive or dead and then, substratified
according to the status of the later infant (alive or dead). For
each of these sub-groups we computed the proportion of mothers
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who decreased their caloric supplementation during the later preg-
nancy (vertical line of Figure 8). In the two independent compari-
sons presented in Figure 8 the proportion of mothers with decreased
caloric supplementation during the latter pregnancy was higher in

the groups in which the latter child died than in those in which
the latter child survived.
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Figure 4. Percentage of Infant Deaths by Levels of Socioeconomic
Score, Maternal Height, Food Supplementation During Pregnancy, and
Birth Weight. 1In parenthesis the numerator is the number of infant
deaths and the denominator is the total number of live births.

x2 test: * p < .05
*% p < ,01



In consequence, in spite of the small sample size of the study
groups, at present we believe that these results are compatible
with the hypothesis that maternal nutrition is causally related
to infant mortality. This conclusion arises from the following
facts: 1) the results of Figure 6 suggested that maternal height,
an indicator of nutritional history of the mother during ages of
growth, is consistently dssociated with infant mortality, and
2) the results presented on Figures 7 and 8 suggest that caloric
supplementation during pregnancy, an indication of maternal nut-
ritional status during intrauterine life of the baby, is also
associated with infant mortality in these populations.

The causal chain leading from maternal malnutrition to infant
mortality may be composed by the following steps: 1) Matermal
malnutrition may lead to smaller placental size and decreased
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Figure 5. Relationship Between Socioeconomic Score and Infant
Mortality After Controlling for Food Supplementation During
Pregnancy, Maternal Height and Birthweight.
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nutrient supply from the mother to the fetus. This would result
in developmental retardation during intrauterine life and there-
fore in decreased ability to survive during post natal life,.

2) Maternal malnutrition may also produce sub-optimal lactation
performance which will contribute to the infant malnutrition,
growth retardation and, in consequence, may limit the infant's
potential to survive in its enviromment. Usually, this gradual
deterioration of the child's development may increase suscepti-
bility to infections of the gastrointestinal and respiratory
tracts which in turn would worsen the health status of the baby
and end up as the "final" cause of death. There is available

evidence supporting the plausibility of several parts of this
hypothesis.
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Figure 6. Relationship Between Maternal Height and Infant
Mortality After Controlling for Socioeconomic Score, Food
Supplementation During Pregnancy and Birthweight.
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For instance, there is increasing information supporting the
hypothesis that maternal nutrition affects the materno-fetal
nutrient supply (60), and that fetal growth retardation is
accompanied by suboptimal immune response to some infectious
agents (69). It is becoming evident that the nutritional status
of lactating mothers may affect breast milk output (70-72) and
infant growth, at least during the first 3 to 6 months of age
(72,73). Finally, data on the literature (reviewed in 74) as
well as our own data (see Table 1), suggest that in poor popula-
tions the duration of breast feeding may be truly associated with
the probability of survival.

The finding (see Figure 7) that the association between

SUPPLEMENTATION
B row (< 20,000 cal.)

[Juicu (5 20,000 cal.)

40 _ (L)
INFANT (Lh
DEATHS 93
() |
1
- (=—)
10 14
e
0,0
_) (_ fiudy
& 6 5X4) I
SES: LOW LOW HIGH LOW
& _a L J L - | 1 y
HEIGHT: LOW HIGH LOW HIGH
L 1 L N |
BIRTHWEIGHT : LOW (2 2.5 Kg.) HIGH {> 2.5 Kg.)

Figure 7. Relationship Between Food Supplementation During
Pregnancy and Infant Mortality After Controlling for Maternal
Height, Socioeconomic Score and Birthweight.
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caloric supplementation and infant mortality does not disappear
after controlling for bircthweight suggests that birthweight does
not contain all the prenatal information associated with infant
survival. An alternative explanation is that caloric supplementa-
tion during pregnancy not only affects birthweight but also post
natal maternal and infant nutritional status.

Finally, Figure 9 presents the relationship between two
categories of birthweight and proportion of infant deaths within
categories of socioeconomic score, caloric supplementation during
pregnancy and maternal height. It is clear that low birthweight
babies presented higher mortality rates in only four of the eight
comparisons presented in Figure 9. Of the remaining four, in two
there was no difference and in the other two the trend was to
higher mortality in the high birthweight group.

STATUS OF LATER INFANT]‘
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Figure 8. Relationship Between Percentage of Mothers with
Decreased Caloric Supplementation During the Later Pregnancy and
Death of the Later Infant During the First Year of Age.

In parenthesis the numerator is the number of mothers with
decreased caloric supplementation during the later pregnancy as
compared with the preceding pregnancy and the denominator is the
total number of pairs of siblings in the group.
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Low birthweight (ILBW) is considered the major predisposing
factor of infant death in both developed and developing countries.
Low birthweight infants who survive the first week remain at
higher risk, being especially more susceptible to infection and
severe malnutrition in developing countries. Even in developed
countries where such factors play a lesser role, LBW survivors
are 3-4 times more likely to die in the subsequent 11 months (49).
It is recognized that the major factors influencing birth weight
are of social, economic and biological origin, and that incidence
of LBW may be a very sensitive indicator of social change (13,67,
68). The results presented in Figure 9 suggest that the associa-
tion between birthweight and infant mortality may be explained,
at least in part, by matermal characteristics such as height,
socioeconomic score and food supplementation during pregnancy.

It should be noted in Figure 9 that the children with lower
infant mortality were those delivered from mothers with high
height and high supplement intake during pregnancy (deaths: O;
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Figure 9. Relationship Between Birthweight and Infant Mortality
After Controlling for Socioeconomic Score, Food Supplementation
During Pregnancy and Maternal Height.
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n = 135). In contrast, there were 9 deaths in the group of child-
ren delivered by mothers with low height and low supplement intake
(n = 158; t-test with arcsine transformation: t = 4.7; p < 0.001).

Conclusions

Our conclusion from these findings is that both short and
long term maternal nutrition status may be causally related to
infant mortality.

It should be pointed out that this conclusion does not mean
that other factors namely medical care and environmmental sanita-
tion are not important determinants of infant mortality in these
populations. Actually, it is probable that in these rural
populations in which medical care is available, infant mortality
is the end result of a complex interaction among several factors
including maternal nutrition. For instance, we have estimated
that in the four study villages the medical care system using
paramedical personnel and strict quality control systems is mainly
responsible for a decrement in IMR from 160/1000 in 1968 to about
85/1000 in 1969. The rest, from 85/1000 to 47/1000 may be
ascribed to the program of food supplementation or, in other words,
to the improvement of maternal and infant nutrition and to
improved medical care.

Some interactions are also probably occurring between both
programs, food supplementation and medical care. Several studies
have shown higher infant survival from mothers who have had more
antenatal visits when compared to those who have had less, or none
(16,25,26,27,32,74,75; see Table 1). If the mother's use of
medical care facilities is associated with maternal height or
supplement intake, this could explain differences in survival
assocliated with maternal height or caloric supplementation (75,
76). However, the present sample size does not permit us to solve
this problem and there is no study available that has placed an
answer to these questions (77). Further analyses are planned when
data collection of the present study is completed in order to
solve this problem. This lack of information may explain the
widely discrepant opinions as to the value of medical care and
maternal nutrition as determinants of infant mortality (20).

In conclusion, mechanisms for translating SES into variations
in infant mortality exist at several levels., The main maternal
factors are malnutrition and illness which lead to delivery of
poorly viable infants. These effects, aggravated by poor medical
care, lead to infant death.

These factors are heavily affected by access and utilization;
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diet is affected by food availability, including food costs and
individual purchasing capacity. The same holds for medical care,
and home sanitary practices. Finally, each of these factors is
influenced by socioeconomic status which affects income and atti-
tudes and thus ability to afford medical care, adequate diet, and
housing and sanitation. The relative contribution of each parti-
cular factor in a specific population and the variations among
populations must be taken into account in program planning and
study design. From this point we will turn our attention to the
consideration of possible interventions.

RECOMMENDATIONS TO DECREASE INFANT MORTALITY

In the following paragraphs we will discuss the main aspects
of action programs designed to decrease infant mortality in
developing nations. We will mention the social, political and
economic limitations to acticn; the need to implement immediate
action programs and the main characteristics that these programs
should have in poor populations.

Clearly, the nutrition and health problems in low income pop-
ulations lie in the framework of the political, social and econ-
omical system. For example, poor communications, inadequate
transportation, low availability of potable water, low purchasing
power for basic foods are important nutritional determinants.
Most intervention programs are dominated by political and finan-
cial considerations, and the scope of planning must necessarily
work within (or against) these constraints since they affect the
basic questions of what population is to be served, where, by
by what method of intervention, and at what level of funding.

In some countries important improvements in socioceconomic

conditions may not occur within the next one or two decades.

Even in such cases action should not be delayed: the link between
health services and political structure may be flexible enough to
allow for an independent limited improvement of health, This is
possible through integrated health care programs using paramedical
personnel strongly emphasizing nutrition and preventive medicine
and assigning first priority to high risk population groups.

Most efforts to reduce IMR are directed towards the mother
during pregnancy. The data herein presented point out that in
addition to these efforts, a long-term orientation is necessary
for the malnourished girls of today may be the high risk mothers
of tomorrow. In consequence, we believe that there is already
sufficient knowledge in this field to justify planned action and
evaluation. Based on both the literature reports and our own
findings we believe it reasonable to assume that both short and
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long~term maternal nutritional status are important determinants
of infant survival, growth and development. Waiting for firm
results and conclusions before acting will mean waiting for a
long time, sometimes longer than the life of the funding
government,

As implied above, actions to decrease IMR must be specifically
adapted to the needs of each population group. TFor instance, in
many developed countries IMR has begun a leveling trend as it
approaches a purely perinatal component. It seems that further
improvement in developed countries depends on advances in medical
science, whereas in the lesser developed countries it depends on
better nutrition and sanitation, and improved delivery of present
medical knowledge.

Projects to decrease infant mortality rates must be run by

local people, giving them confidence and a real awareness of their
usefulness in dealing with the prevailing conditions of their
societies., Although international coordinated effort is requirzad;
this may be limited to promotion and technology. Local, national
personnel should establish their needs and programs and be in
charge of program implementation and evaluatiom.

SUMMARY

In summary, results of different analytic approaches indicate
a clear association between socioeconomic characteristics of the
mother and infant mortality rates. The reports available and our
own data support the hypothesis that short and long-term nutrition-
al status of the mother are causally related to infant mortality
and are in part responsible for the association between socio-
economic status and infant mortality.

The actions to decrease infant mortality rates should be
specifically adapted to the needs of each population group, and
planners should take account of the socio-political constraints
that influence maternal nutritional status. As immediate actions
simplified health care programs with a strong nutritional com-
ponent and using paramedical personnel may be very effective. In
the long-term, the most effective actions in developing countries
will be those oriented to a comprehensive attack of the causes of
underdevelopment, To be successful, this approach will require
positive socio-political changes focused on social objectives
and rational economic methods. The social changes are justified
not only because the ultimate goal of development is to improve
the quality of human existence but also because the quality of
human life is the key to development.
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