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Introduction
 

A. Overview
 

This volume reports the findings of a project designed to investi

gate the interactions between nutrition and population growth in devel

oping countries. The first section, Nutrition and Population Growth:
 

The Delicate Balance, is the synthesis of our findings. The second
 

section, Annotated Bibliography of Nutrition-Fertility Interactions,
 

provides the reader with abstracts from our extensive literature review
 

in the form of an annotated bibliography arranged by region and country.
 

B. Report on Nutrition and Population Growth
 

Three separate approaches have been used to study the relationships
 

linking nutrition and population growth: Biological and nutritional
 

scientists and epidemiologists have investigated the physiological re

lationships between nutrition and reproduction. Demographers, economists,
 

and other social scientists have studied the demographic transition and
 

the psychosocial models determining family size. At tle program level,
 

specialists in community medicine, public health, and program management
 

have worked to develop and evaluate integrated programs that simultane

ously improve nutritional status and reduce population growth rates.
 

Experts from these three domains have been in general agreement for at
 

least ten years that nutrition and population growth were linked and
 

should be addressed through integrated programs. These 9pecialists
 

met at high level seminars and produced policy statements concerning the
 

need to combine nutrition and population programs in what is now known
 

as a basic needs approach to development. Inevitably, there are contro

versies concerning specific nutrition-population interactions, but these
 

controversies do not detract from the overall consensus.
 

So far as we know, this report represents the first systematic
 

attempt to synthesize the research findings from these three domains in
 

order to test whether such a sysnthesis:
 

--supports the consensus
 

--provides new insighLs into current controversies
 

--reveals additional policy implications extending beyond the 
conclusions that have emerged from the short-term efforts of
 
interdisciplinary working groups.
 

Our findings support but go considerably beyond most current policy
 

conclusions. We have attempted to be relatively thorough in our treat

ment of each domain because our purpose was to construct a synthesis
 

which included the consideration of specialized aspects of each approach.
 

The reader who does not wish to review each domain in detail will find
 

a policy summary in Chapter 4.
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Our first chapter reviews physiological interactions between nutrition and fertility, looking first at the effects of nutritional improvement on mortality, next at 
the contraceptive effects of breastfeeding,
next at the impact of nutritional improvement on fertility, and finally
at 
the effects of uncontrolled fertility on nutritional status and mortality. 
 The second chapter examines psychosocial interactions. It opens
with a discussion of the demographic transition and of the changing value
of children with socioeconomic development. 
We then review the replacement, insurance, and 
investment strategies of responding to changes in
child mortality, and the role of nutrition in these changes. 
The third
chapter provides an overview of the state of the 
art in integrated nutrition and family planning programs and discusses factors that appear to
be important 
for successful program development.
 

There 
are areas we did not find time to cover. For example, we do
not review the 
research linking estrogen-based oral contraceptive agents
to 
decreased production of breast milk, although we note that this relationship has been clearly established, with the important implication
that estrogen-based contraceptives should not be given to breastfeeding
mothers. 
 This 
issue is of particular interest since AID continues in
1981 to 
supply estrogen-based pills throughout the world although their
negative effect on breastfeeding has been public knowledge for at
five y'ears. At the same least
time AID promotes breastfeeding through numerous
educational programs. 
 The very real technical problems that may be involved in 
a world-wide change-over from estrogen-based to 
alternative
oral contraceptives deserve further investigation.
 

Similarly, we do not discuss the effects of contraceptives on maternal nutritional status, beyond noting that iron status of the
intrauterine devices (IUD's) should be monitored. 
users of
 

Although oral contraceptives do alter biochemical blood levels of some nutrients, harmful
clinical side effects of these changes have not 
been established.
side effects still Such
are under investigation, as 
are other possible health
hazards, such as 
an increased risk of 
cancer in women receiving depo
provera. 
 As of 
this writing, however, the risks posed by unwanted pregnancy to malnourished women 
and to their low birthweight infants appear
to clearly outweigh 
the nutritional risks of the contraceptive agents.
 

C. The Annotated Bibliography
 

The purpose of the annotated bibliography is 
to provide a representative sample cf research reports concerning interactions between nutrition and population growth in developing countries. 
 The abE,:racts that
have been included fall into five categories. The first three are 
the
physiological, psychosocial, and programmatic domains discussed above.
 

The fourth is made up of abstracts dealing with socioeconomic covariables that must be considered in interpreting nutrition-fertility
research findings. 
Much of the research relating nutritional change
development variables, such as 
to
 

urbanization, education, economic devel



opment, and women's employment, for example, has simultaneous implica
tions for fertility behavior, and vice versa. The changing value of
 
children and patterns of investment in children with socioeconomic de
velopment affect both the numbers born and the quality of food and health
 
care invested in each child. The fifth category is made up of studies
 
of data quality.
 

In a few locations, as among the Yoruba in Nigeria, in Egypt, Bang
ladesh, and in Papua New Guinea, for example, a sufficient number of
 
studies have been conducted to make collections of abstracts that func
tion as mini- ase studies. Many of the studies conducted in any given
 
country, however, are not matched by corresponding data in other loca
tions. Regional patterns exist but are not uniform within regions. For
 
example, postpartum sexual abstinence is common in much of West Africa,
 
but not among the Akan peoples of Southern Ghana. Lactation periods
 
generally are longer in Africa and Asia than in South America, but the
 
Arusi Gala herdsmen of Ethiopia have traditionally breastfed for only
 
two to six wonths in order to increase tribal birth rates.
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Chapter 1 	 Physiological Interactions Between
 
Nutrition and Population Growth
 

This chapter reviews the physiological links between nutritional
 
status and population growth from a policy and programming perspective.
 
Section A, Ways in Which Nutritional Change Affects Population Growth,
 
identifies conditions under which nutrition interventions and food aid
 
programs may induce accelerated population growth, the size and likeli
hood of such effects, and their implications for program design.
 

Section B, Ways in Which Fertility Affects Nutritional Status and
 
Mortality, details the physiological reasons for comLining family plan
ning with nutrition and primary health care programs. Reliable methods
 
of regulating 	fertility are required for health and nutritional reasons
 
alone. The nature of the mechanisms involved have implications for pro
gram design.
 

A. Ways in Which Nutritional Change Affects Population Growth
 

Changes in nutritional status or in nutritional practices may exert
 
physiological effects on fertility and on population growth in three major
 
ways. This section will discuss these mechanisms in the order of their
 
apparent potential to affect population growth at the macro level. They
 
are:
 

reduced infant and child mortality caused by improved nutritional
 
status;
 

reduced birth 	intervals caused by declines in breastfeeding;
 

increased fecundity caused by improvement in maternal nutritional
 
status.
 

Small reductions in mortality produce macro level increases in popula
tion growth. Improvements in maternal and infant nutrition have a high po
tential for reducing mortality, particularly when this improvement is com
bined with increased access to health care. Nutritional interventions or
 
policy shifts 	that have the effect of improving nutritional status thus
 
appear to have the potential for exerting macro level effects on population
 
growth via reduced mortality, if family planning programs are not devel
oped simultaneously. Yet this situation is a hopeful one. The literature
 
review on which this report is based reveals that simultaneous provision
 
of integrated nutrition, health, and family planning services leads to
 
rapid acceptance of family planning if the social environment favors re
ductions in family size. Convincing evidence for macro level effects of
 
the other two mechanisms did not emerge from the literature review. But
 

*This chapter 	was written by Marian Zeitlin, Joe Wray, and John Stanbury.
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they were found to 
be of grave concern at 
the micro level among disadvantaged and transitional socioeconomic groups in need of development assis
tance.
 

1. Infant and Child Mortality 

The population explosion of 
concern 
to family planners everywhere
results primarily from reductions in mortality. Schultz (1976) calculated
that a reduction in infant mortality of any given percentage must be accompanied by 
a 30% greater reduction in fertility in order 
to cause no
increase in population growth. 
According to a simulation model published
by Venkatacharya (1978), 
if families place 
no 
limits on fertility, the net
reproduction rate rises above 1.6 as 
soon as 
the infant mortality rate
drops below about 
230/1000, childhood mortality drops below 146/1000, and
life expectancy rises above 34 years.
 

These figures are a way of stating the fact that the human race hasthe reproductive capacity for survival under adverse conditions of very
high mortality. 
This restatement of 
the obvious implies something much
less so, wnich is that improvements in health and reduction in mortality rates to acceptable levels aL-ording to 
twentieth century standards
automatically entail 
the need to reduce ideal family size 
to two or three

children. Accordingly:
 

- Any health and nutrition inputs 
that reduce mortality will upset
the populatibn balance unless they are accompanied by family plan
ning. 

- Large families can no 
longer be viewed as 
an acceptable cultural
variant unless they are 
counterbalanced by large numbers of adults
 
vho remain childless.
 

Improved nutrition may decrease child mortality by two separate but
related chains of 
events. 
 First, improvement in maternal nutritional
status before and during pregnancy leads to 
a reduced incidence of low
birthwelght or otherwise malnourished babies, which in turn leadsreduction to ain infant and child mortality rates. 
 In this sequence,purely
nutritional inputs, in the absence of health care, can significantly lower
infant and child mortality.
 

Second, improved infant nutrition across the weaning age is associatedwith decreases in child mortality. The decreases achieved by nutritionalinputs alone, however, appear to 
be less impressive in the preschool agegroup than the decreases achieved by a combination of nutrition and 
primary health care, 
or by medical care alone. 
 The effects of immunization,
antimalarials, and antibiotics, available without prescription in most
developing countries, presumably account for much of 
the reduction in infant and child mortality, irrespective of nutritional status. 
 This section will review the nature and 
size of nutritional effects on infant and
child mortality, looking first at maternal and 
then at child nutrition.
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a. Improved Maternal Nutrition
 

. Low Birthweight and Prematurity as 
Causes of Morcality
 

Low birthweight and prematurity are the commonest causes of death in
 
the neonatal period (rot counting neonatal tetanus 
in some settings).

Both are closely related to 
maternal nutrition before and during pregnancy.

The Inter-American Investigation of Mortality in Childhood 
(Ross LLbora
tories, 1974) looked at 
causes of infant mortality in 15 locations in
 
Latin America and in the United States and found 
a steep drop in neonatal
 
mortality with increasing birthweight at all levels of socioeconomic de
velopment. Table 1 (Puffer and 
Serrano, 1975) illustrates this decrease
 
at a low income project 
site in Brazil and at a site in California. In
 
Brazil, neonatal deaths per 1,000 live births dropped from 215.7 for in
fants weighing 2,500 g or less to 10.0 fcr infant. aver 2,500 g. The cor
responding figures ir California were 129.9 and 3.1. From death records,
 
this study estimated that low birthweight and immaturity were the causes 
of

50% to 80% of neonatal deaths (Ross Laboratories, 1974). Since these rec
ords tend to report immediate rather than underlying causes of death,
 
actual percentages were probably higher.
 

Low birrhweight infants may be born prematurely or may be born at
 
term, in -'hich case they have suffered from intrauterine growth retarda
tion and are termed 
'small for date' babies. Both conditions may be
 
caused by maternal malnutrition. -n developing country studies it has
 
been difficult to sort out 
the relative rise of mortality attributable to
 
low gestational age versus intrauterine growth retardation because of the
 
large sample sizes and careful records needed to examine the possible ges
tational age and birthweight combinations. A prospective study of about
 
59,000 pregnancy outcomes 
in the United States (Niswander and Gordon,

1972; Hardy et al., 1.979) disaggregated these effects for North American
 
white and black infants as shown in Figures 1 and 2 (Hardy et al., 
1979).

These figures imply that low birthweight per se is a relatively greater

mortality risk factor than low gestational age, although br,th are 
im
portant.
 

Mata and coworkers (1976), studying 458 pregnancies in a typical

rural village in Guatemala, found that 34% of infants were small for ges
tational age, having weights below 2501 g at 
term, and that 7% were born
 
before 37 weeks gestation. They found that the preterm infants had 
the
 
poorest rates of survival in the first year of life, but 
that the surviv
ors thrived and showed 
good growth rates thereafter. The full term small
 
for dates group showed poor survival and poor growth from birth through

3 years. The full term 
infants with normal birthweights had the best sur
vival and growth rates.
 

.
 Maternal Nutrition, Low Birthweight, and Prematurity
 

This discussion focuses on birthweight as a key variable linking

maternal nutrition to mortality. Poor maternpl nutrition may also in
crease infant and 
child mortality through oth:er mechanisms such as iron,
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Table 1
 

Neonatal mortality by birthweight, Ribeirao Preto, Brazil, and
 
California projects, Inter-kiierican Investigation of Mortality
 

in Childhood and United States 1960 birth cohort
 
(deaths per 1,000 live births)
 

Ribeiraio Prate United States
 
Birthweight California project proet bith cohort 

in sra 6- 97 project birth cohort

in grams 1969-1970 1968-1970 1960 

1,000 or less 940.0 890.6 912.8
 

1,001 - 1,500 434.8 696.3 521.5 

1,501 - 2,000 106.9 391.0 180.6 

2,001 - 2,500 28.2 68.1 41.4
 

2,500 or less 129.9 215.7 
 171.6
 

2,501 - 3,000 5.4 
 16.8 9.9
 

3,001 - 3,500 2.5 8.5 
 4.7
 

3,501 - 4,000 2.2 
 6.0 3.6
 

4,001 and more 3.1 8.7 5.0
 

2,501 anc .nore 3.1 10.0 
 5.5
 

Total 12.7 28.2 18.4
 

Source: Puffer and Serrano, 1975.
 



Source: U~ardy et al., 1979
 

Figure i 
 Figure 2
 

Neonatal Death Rate by Birthweight by 
 Neonatal Death Rate by Birthweight by
Gestation at Delivery - White Gestation at Delivery - Black 
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vitamin A, or iodine deficiency, for example. These mechanisms are less
 
well documented and generally have not been disaggregated from effects on
 
birthweight.
 

Both maternal prepregnancy weight and pregnancy weight gain are
 
strongly correlated to birthweight. Because of the large samples required
 
to disaggregate effects, we will again turn to thc Niswander and Gordon
 
(1972) study for an 
illustration of these relationships.
 

Figures 3 and 4 show birthweight by mother's prepregnancy weight and
 
by pregnancy weight gain for North American white and black women. 
The
 
authors noted that most of the differences between the races disappeared
 
if gestational age were controlled, since the black women had gestations
 
that averaged approximately 9 days shorter than the whites. 
 These figures

show differences of about 1 kg between the average birthweights of infants
 
born to light women with low weight gains and those born to heavy women
 
with high weight gains. The slope is steepest for women with low pre
pregnancy weights. 
 Since the standard deviation for birthweight is about
 
0.5 kg (WHO, 1978a),improvement in pregnancy weight gain should be capable

of shifting a significant proportion of newborns above the high mortality
 
risk category, even within supposedly well nourished populations.
 

We can presume that some of the U.S. 
women with prepregnancy weights
 
below 101 lb were in fact malnourished, although not to the same degree
 
as low income women in developing countries. If this weight group were
 
further disaggregated, using developing country figures, into women weigh
ing below 81 lb and women weighing from 81 to 91 and from 91 to 101 lb,
 
one would expect that the slopes of the curves of birthweight with in
creasing pregnancy weight gain would be still steeper than the lowest
 
curve in the Niswander and Gordon graph.
 

A large part of differences in birthweight found by Niswander and
 
Gordon probably was due to differences in gestational age. Moodie and co
workers (1970) found in South Africa that 32% of 
infants born to mothers
 
with a prepregnancy weight for height below 100% were below 38 weeks in
 
gestational age, as compared to 
only 6% of infants of mothers above 100%
 
in weight for height. Premature birth may also arise from infection in
 
low socioeconomic groups with poor hygienic practices. 
 The Women, In
fants and Children (WIC) supplementary feeding program in the United States
 
was found by Kennedy (1978) 
to reduce the incidence of low gestational age.
 

. Effects of Interventions Improving the Diets of Malnourished Mothers
 

Lechtig and coworkers (1979) have published the findings of 
an inter
national workshop held to review the effects of projects designed to im
prove the pregnancy diets of malnourished women. Their report, analyzing

and comparing results from eight maternal nutrition studies, concludes
 
that nutritional supplementation programs for malnourished mothers have
 
been successful in increasing birthweight in spite of the usual range of
 
barriers to successful program implementation.
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Table 2 presents a summary of 
their findings from studies in Holland,
Colombia, Guatemala. India, Mexico, Canada, the United States, and Taiwan.

The oae study, in India, 
that admitted malnourished women to 
the hospital
and clinically monitored their intake achieved much greater increases in

birthweight--up 
to 600 g average increment--than the others. 
 Most programs

providing food supplements knew that 
the foods were substituting for some
portion of the home diet, were shared with other family members, or were 
not completely consumed for other 
reasons. Most projects could not measure

the impact of supplementation on total maternal dietary intake. 
 The fact

that most still achieved significant increases 
in average birthweight is

noteworthy and undoubtedly reflects the strong relationship between preg
nancy weight gain and birthweight in small, thin women.
 

Three of 
the studies reported reduced infant mortality associated
 
with better nutrition, although mortality was not 
the focus of most of

these investigations. 
Another study in Narangwal, India (Kielmann et al.,

1977) separated 
the effects of nutrition supplementation and medical care
 
on mortality. 
Among Narangwal village women, the provision of iron and

folic acid 
tablets plus supplementary food reduced perinatal mortality

(stillbirths plus first week of 
life) from 57/1000 to 31/1000, versus a

reduction to 45/1.000 for medical 
care without supplementation.
 

b. 
Improved Infant and Preschool Nutrition
 

Morley and coworkers 
(1968) working in Imesi, Nigeria, traced a strong
relationship between maternal nutritional status, birthweight, lactation
 
performance, and growth of 
the child up through 5 years. Their study is
discussed in more detail in the 
section on maternal depletion in Part B

of 
this chapter. Zeltlin and coworkers (1981) found, in the analysis of
data from nine Ghanaian preschool clinics, that weight for age at time of

enrollment at 2 or 3 months of age was 
the strongest prediction of weight
for age between 1 and 2 years. Moreover, participation in clinic services
 
and activities explained only half as much of the variance in nutritional
 
status during the weaning age for 
those infants who had entered the program with a high initial weight for age 
as 
 for those who were malnour
ished at 
the time of enrollment. 
 In other words, infants what were ini
tially well-nourished tended 
to remain well nourished and to have less
 
need for the clinic services.
 

Wray (1975) summarized the classic findings of Scrimshaw and co
workers and of Puffer and Serrano concerning the interactions of nutrition
 
and infection and other analyses of the causes of death of infants and
 
young children from a wide 
range of 
countries and different historical settings. He reviewed the evidence which showed that from 30% to 
70% of deaths

of children under five years in developing countries have malnutrition as
 
an associated cause. 
 These findings were powerfully confirmed by Kielmann

and coworkers (1977) reporting a prospective study in Narangwal, India,

which showed that mortality rates of malnourished children according to

weight for age criteria during the weaning period are consistently higher

than those for children of normal nutritional status. These findings are
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shown in Table 3. Chen and coworkers (1980) found in Bangladesh that mor-
tality rates during two years of study were about 5 times higher in the
 
worst than in the best nourished 10% of 0 to 2 years olds. A number of
 
mechanisms by which malnutrition depresses the immune system are well doc
umented (Suskind, 1977) and others still 
are under investigation.
 

Studies of percentages of malnourished children among those who die
 
in a particular population undoubtedly inflate the degree to which malnu
trition alone contributes to mortality because there is no way to 
take in
to account socioeconomic factors and maternal competence which affect both
 
nutritional status and the management of illness. 
 Field experiments in
 
Nigeria and in Narangwal, India, concerned with the 
impact of feeding pro
grams and primary health care programs on nutritional status, showed that
 
food supplements alone increase infant nutritional status but were less
 
effective than medical services alone in reducing infant and child mortal
ity at certain ages (Edozien, 1970; DeSweemer et 
al., 1980)1. Primary

health care alone did not produce normal growth rates. 

Food supplements combined with primary health care can both improve

nutrition and reduce mortality at a level of expenditure only slightly

higher than that of each separate component. Programs that have taught
 
new weaning practices without distributing foods, such as the nutrition
 
and primary health care prclram in Yako, Upper Volta 
(Zeitlin, 1981) appear

able to achieve comparable results at lower costs. 
 Such findings have
 
supported long standing policies of integrating nutrition with primary
 
health care. 

Other studies of operational integrated nutrition and primary health
 
care programs in developing countries tend to 
support the estimate that
 
these programs can 
reduce infant and young child mortality rates by about

50% during the first few years of operation, without necessarily decreasing

the incidence of severe malnutrition (probably because severely malnour
ished children who would have died 
are surviving). Table 4 shows the re
ductions in infant and I to 4 year mortality rates achieved by integrated

nutrition dnd primary health care programs in rural 
areas of 6 countries 
(Austin et a]. 1981). 

c. Policy and Program Implications
 

Nutritional improvement programs combined with primary health care

and 
food assistance programs that reach large numbers of malnourished preg

"A problem with the aggregate figures presented in these studies is that
 
they fail to show whether the most malnourished and therefore most at
risk infants were the ones 
that gained weight in response to food sup
plementation. Increases in average weight of a group of 
infants could
 
occur because better nourished but genetically large children gained

above average amounts. Many of the infants that died may, in fact, have
 
remained malnourished.
 



Table 2
 

Summary of Studies on the Impact of
 
Maternal Nutrition Interventions During Pregnancy on Infant and Child Health
 

Dutch Famine Study_ Bogota, Colombia Guatemala/INCAP India 

STUDY 
OBJECTIVE 

Impact of acute star-
vation during preg-
nancy on birth weight 
and subsequent devel-
opment in 18-year-
old men. 

Effect of prenatal 
and postnatal nutri-
tional supplements on 
birth weight and 
child development, 

Effect of prenatal 
and postnatal nutri-
tional supplementa-
tion on birth weight, 
child development and 
infant morbidity and 

Impact of maternal 
supplementation on 
birth weight. 

mortal ity. 

RESEARCH 
DESIGN 
(Strategy) 

Retrospective study 
of records from ma-
ternity hospitals, 
vital records, and 
military services for 
cohort of all births 
to women exposed to 
acute famine during 
World War I. Pec-

Prospective interven-
tion study of off-
spring of women sup-
plemented in third 
trimester and/or dur-
ing lactation with 
available foods to 
meet recommended di-
etary allowances; 

Prospective interven-
tion study of off-
spring of women sup-
plemented in preg-
nancy and lactation 
and children supple-
mented to 7 years of 
age. Liquid supple-
ments consumed in 

Poor malnourished 
women identified in 
last trimester and 
hospitalized to as
sure supplement in
take. Project con
sists of several 
small clinical stud
ies. 

ords available of 
weekly rations pro-

medical care provided. community center; 
medical care providel. 

vided to population 
segments. Control 
groups from compara
ble maternity hospi
tals and for males 
whose mothers were 
not exposed to fam
ine. 

DESCRIPTIONI 
OF 
POPULATION 

n = 40,000 births. 
Dutch cities under 
Nazi occupation; 
well-fed up to 1940; 

n = 413 births. 
Urban slums. Preg-
nant women identified 
as having prior mal-

n = 1,536 pregnancies 
in4 rural villages. 
Estimated average 
daily intake for 

Urban ubjects. 
Bdsal intake was: 

1,600-1,800 cal
ories 

food rationing 1941-
4; near starvation 

nourished child, 
Their estimated aver-

pregnant women was: 
1,400 calories 

40 g protein. 

1944-5; rehabilita-
tion 1945-6. 

age daily intake was: 
1,600 calories 

45 g protein. 

35.5 g protein. 

DIETARY 
MODIFICA-
TION 

Starvation due to 
stoppage of external 
food supplies (1944-
1945); then restora-

Selected foods provi-
ded for entire family. 
Net increment for 
pregnant woman was 

Liquid supplements: 
1) Fresco = low cal-

orie, no protein, 
vitamin-mineral 

Regular hospital 
foods (2,000 cal) 
plus up to 500 cal
ories in additional 

tion to 
intake, 

high dietary 133 calories and 20 g 
protein daily. 

fortified, 
2) Atole = proteins 

foods or supple
ments. 

plus calories, 
vitamin-mineral 
fortified. 

Ad libitum intake 

measured at level of 
individual. 



Mexico Montreal 


Impact of supplemen- Impact of prenatal 

tation during preg- dietary improvement 

nancy and lactation program on birth 

on birth weight, lac- weight and infant 

tation, and develop- survival 

ment in the young
 
child.
 

Prospective studios Prospective study of 

of matched pairs of patipnts entered 

non-supplemented and through public pre-

supplemented preg- natal clinic; sup-

nant women living in plementary foods 

rural villages; medi- based on dietary ai;d 

cal care provided, clinical character-


ization; education 

and health care pro-

vided. 


n = 39 pregnancies. n = 1,213 white urban 

Rural village. Es- patients. Generally 

timated daily in- low income women with 

take of pregnant worn- prior history of low 

en was: birth weight. 


1,950 calories 

50 g protein, 


Clinical indicators 

of malnutrition and 

anemia. 


2-3 glasses partly- Free foods provided 

skimmed milk to pro- on "prescription 

vide average daily basis" coupled With 

supplement in preg- nutrition education; 

nancy of: dietary histories 


205 calories taken regularly 

15 g protein, 


During lactation 

about 50% greater. 

Mineral supplement 

also provided, 


New York City 


Impact of prenatal 

supplementation on 

birth weight and in-

fant development. 


Prospective study of 

nutritional interven-

tion of public pre-

natal clinic patients 

with follow-up of in-

fants to one year" of 

age; medical care 

provided. Randomized 

control trial, 


= 
n 769 poor black 

urban women Identi-

fied as being "at 

risk" for low birth 

weight upon entrance 

to public prenatal 

clinic. Daily diet-

ary intake at start 

was: 


2,200 calories 

8O g protein, 


Liquid "Supplement": 

470 calories plus 40 

g protein plus vita-

mins and minerals. 

Liquid "Complement": 

322 calories plus 6 g 

protein plus vitamins 

and minerals. Con-

trol: no supplement;
 
routine vitamins and
 
minerals.
 

Taiwan
 

Impact of prenatal STUDY
 
and postnatal nutri- OBJECTIVE
 
tional supplementa
tion on birth weight
 
and child development.
 

Prospective study of RESEARCH
 
liquid nutritional DESIGN
 
supplements or pla- (Strategy)
 
cebo provided to wom
en for consumption in
 
community health cen
ter. First child not
 
treated; second child
 
assigned randomly to
 
treatment groups.
 
Mecical care provided.
 

= 
n 294 enrolled; DESCRIPTION
 
169 completed OF
 

two pregnancies and POPULATION
 
consumed adequate sup
plements. Population
 
from 14 poor rural vil
lages. Married women
 
only with 1 child prior
 
to male child. Basal
 
daily intake of vomen
 
was:
 

1,200 calories
 
40 g protein.
 

SuoplenrEnt A: DIETARY
 
800 calories MODIFICA
40 g protein TION
 

Supplement B:
 
80 calories
 
no protein
 

Control: no nutri
tion intervention.
 



Table 2 - Continued
 

Dutch Famine 	Study 


INCREASE 	 Yes: 400 g maximum 

IN BIRTH when diet improved 

WEIGHT for last half of 

FOLLOWING pregnancy. Moreover, 

DIETARY 	 as the famine con-

IMPROVEMENT 	 tinued, birth weight 


declined to a maxi-

mal mean decrement of 

300 g from the pre-

famine level, 


INFLUENCES Nutritional rehabili-

OF GESTA- tation during third 

TIONAL trimester was suffi-

AGE ON 
 cient to restore mean 

RESPONSE birth weight to pre-

TO DIETARY famine level.
 
CHANGE
 

INFLUENCE At height of famine 

OF SEX ON decrement, birth 

INFANT IN weight was greater 

RESPONSE for males than for
 
TO DIETARY females.
 
CHANGE
 

EFFECTS 
 Measure of maternal 

ON weight at 10 days 

MOTHER post-partum showed 


maternal weight de-

crement preceding 

decrease in birth 

weight. During alle-

viation of famine, 

maternal weight in-

creased before birth 

weight did, and con
tinued to increase
 
as full feeding con
tinued.
 

ADVERSE 	 An excess 
in the nun-

EFFECTS ber of very early

OBSERVED premature and in

creased perinatal
 
mortality was re
ported when starva
tion occurred in the
 
first trimester with
 
refeeding in second
 
and third trimesters.
 

Bogota, Colombia 


Yes: average 	mean 

increment of 50 g for 

all supplemented; 

77 g for those sup-

plemented one tri-

mester or more. Data 

suggest increasad 

birth weight associ-

ated with increased 

protein intake.
 

Last trimester or 

more showed effect, 


Increment in males 

(100 g) greater than
 
in females (12 g).
 

Greater maternal 

weight gain associ-

ated with supplemen-

tation. 


None reported. 


Guatemala/INCAP 


Yes: 25 g per 10,000 

supplemental calories 

consumed during preg
nancy (based on 405
 
births). Data sug
gest increased birth
 
weight associated
 
with icreased energy
 
intake.
 

No effect detected; 

birth weight incre-

ment dependeu on
 
total calories ingest
ed during pregnancy.
 

None cetected. 


Supplement intake as-

sociated with in-

creased weight gain
 
during pregnancy;
 
placental weight;
 
placental RNAase ac
tivity and with
 
shorter post-partum
 
amenorrhea and birth
 
interval.
 

None detected. 


India
 

Yes: up to 600 g
 
average increment.
 

Treatment limited to
 
third trimester.
 

None reported.
 

Maternal weight gain
 
with supplement.
 

None reported.
 



Mexico Montreal New York City 


Yes: 180 g average Yes: 40 g average Yes: 41 g reported

increment insupple- increment, with Complement (not 

mented groups; marked statistically signi-

decrease innumber ficant). lo increase 

of low birthweight with Supplement.

infants reported. Heavy smoking de-


creased birth weight; 

Supplement and Com-

plement overcame the 

decrease inbirth 

weight due to heavy

smoking. 


Nore reported. No effect detected. 	 Birth weight not re-

lated to gestational 

age at which supple-

ments were started. 


None reported. Not analyzed. 	 None detected. 


Supplemented women Maternal weight gain Maternal weight gain 

gained 6.4 kg more not significantly in- greatest inwomen en-

than unsupplemented creased by added di- tering program early 

women. etary intake, inpregnancy, 


None reported. None reported. 	 Large number of pre-

mature babies (IUGR) 

and excess neonatal 

deaths observed in
 
some women on high
protein supplement,
 
especially those with
 
prior low birthweight
 
infants.
 

Taiwan
 

Yes: 74 g in "good INCREASE
 
supplement" group; INBIRTH
 
e.g., woman consumed WEIGHT
 
more than 50% of Sup- FOLLOWING
 
plement A (not signi- DIETARY
 
ficant). IMPROVEMEIT
 
Yes: 60-100 g incre
ment (not statistically
 
significant) for those
 
consuming more than
 
50% of Supplement A
 
compared to Supplement

B and controls.
 

Treatirent before and INFLUENCES
 
during pregnancy; no OF GESTA
effect reported. TIONAL
 

AGE ON
 
RESPONSE
 

TO DIETARY
 
CHANGE
 

No clear difference INFLUENCE
 
demonstrated. OF SEX ON
 

INFANT IN
 
RESPONSE
 

TO DIETARY
 
CHANGE
 

No effect of Supple- EFFECTS
 
ment A on maternal ON
 
weight gain. Mothers MOTHER
 
on Supplement A ex
creted 1.2 g N more
 
than those on Supple
ment B,but consumed
 
4.8 g N more.
 

Not examined. ADVERSE
 
EFFECTS
 
OBSERVED
 



Table 2 - Concluded
 

Dutch Famine Study 


ADDITIONAL OUTCOMES:
 

INFANT 	 Starvation associdted 

MORBIDITY 	 with increased infant 

AND 	 mortality at least up

MORTALITY 	 to 90 days post-


partum. 


BEHAV- No changes inyoung

IORAL adult males born to 

EFFECTS mothers starved dur-


ing pregnancy. 


SOURCES 	 Stein et al., 1975; 

Stein et al., 1978 


Bogota, Colombia 


Supplementation as-

sociated with reduced 

perinatal mortality. 

Infant and child mor-

bidity data not yet 

analyzed. 


More rapid habitua-

tion insupplemented 

15-day-old infants. 


Brozek et al., 1977; 

Mora et al., 1979 


Guatemala/INCAP India
 

No relationship be- Not reported.
 
tween supplement con
sumption and duration
 
of diarrhea; supple
mentation plus fre
quent medical care
 
usage associated with
 
decreased infant mor
tality (1,536 	births).
 

Advanced psychomotor Not studied.
 
performance insup
plemented inf3nts and
 
children to 4 years
 
of age.
 

Lechtig et al., 1979; Iyengar, L., 1972;
 
Stein et al., 1978; Iyengar, L. (unpub-

Brozek et al., 1977; lished)

Klein, R.(unpublished)
 



Mexico Montreal 


None reported. None reported. 


Supplemented infants Not studied 

,more active" 

throughout study. 


Chavez, A., 1978; Rush, D. (unpub-

Brozek et al., 1977 lished): Stein et 


al., 1978 


New York City 


Not detected. 


Rapid habituation in 

'Supplement group at 

1 year of age; no 

changes in the usual 

development measures.
 

Rush et al., 1979; 

Stein et al., 1978; 

Brozek et al., 1977
 

Taiwan 

Not examined. INFANT 
MORBIDITY 

AND 
MORTALITY 

One significant ef-
fect among 22 sub-

BEHAV-
IORAL 

tests from the Bayley EFFECTS 
tests. 

Blackwell et al., 1973; SOURCES 
Herrat et al., 1979 
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Table 3
 

Risk of Death Within a Year by Nutritional Status and Age-Group, Narangwal, India 


Nutricional status 
 Statistics
 
(% of Harvard weight median)
 

Age-group

(months) 
 60 60-69 70-79 
 80+ All 
 (d.f.)
 

Deaths 
 7 10 25 
 28
Children 70
1-5.9 
 48 109 
 258 1138 1553 78.6
Risk* 0 001
0 146 0 092 0 097 
 0 025 0 045 
 (3)
 

Deaths 
 11 17 15
Children 7 50
6-11.9 
 62 212 437 
 748 1459 57.0
Risk* 0 001
0 177 0 080 0 034 
 0 009 0 034 
 (3)
 

Deaths 
 8 8 
 7 5
Children 28
12-35.9 
 218 1025 2126 
 1776 5145
Risk* 42.8 0 001
0 037 0 008 0 003 
 0 003 0 005 
 (3)
 

Deaths 
 26 35 
 47 40
Children 148
1-35.9** 
 328 1346 2821 
 3662 8157
Risk* 77.8 0 001
0 120 0 060 
 0 045 0 012 0 029 
 (3)
 

* Probability of death/child/year, assuming 16% of children 
1-5.9 moS., 18Z 6-11.9 mos., and 66% 
12-35.9 mos.
**Adjusted for differential age distribution by assigning equal weights 
to each age-group.
 

Source: Kielmann and McCord (1978).
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Table 4
 

Mortality rates in six integrated MCH-Nutrition Programs
 

Population receiving Population in same
 
services area without services
 

Infant 1 - 4 Infant 1 - 4
 
mortality mortality mortality mortality
 

rate rate rate rate
 

Imesi (Nigeria) 57.5 91.4
18.0 51.2
 

Guatemala 55.4 84.7*
5.9 22.0*
 

Narangwal (India) 95.9 i0.i** 
 126.5 16.3**
 

Jamkhed (India) 39 -- 90 --


Hanover (Jamaica) 10.6 5.6 47.0 14.5
 

Kavar (Iran) 64.3 n.a. 127.7 n.a.
 

*From official statistics, which are probably low estimates.
 

**i - 3 mortality rate.
 

Source: McCord, 1977; Gwatkin et al., 1979
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nant women can significantly reduce infant and child mortality rates as
shown in the previous section. 
 Famine relief reduces mortality directly
by preventing starvation. Nutritional improvement combi!.ed with improved
water supply and environmental sanitation is 
expected :o reduce mortality
but has not yet been demonstrated 
to do so. Other fol...s of nutrition intervention such as food price subsidies, for example, 
or supplementary
feeding to preschoolers given without health care probably have relatively
small 
effects on mortality, unless these programs are 
carefully targeted

and exceptionally well managed.
 

These findings imply the need 
to 
combine family planning activities
with integrated primary health care, nutrition, and 
sanitation programs.
Fortunately, the very program designs that have proven most effective in
reducing mortality have shown 
even greater effectiveness in achieving contraceptive acceptance. 
These results suggest that the level of 
trust and
community cooperation generated by effective integeated primary health
 care potentially has a larger impact 
on contraceptive use 
than on mortal
ity.
 

In India, for example, 
in the Kasa Integrated Mother-Child-liealth-

Nutrition Project, 
the number of sterilizations increased from 45 to 
750
in 
the year following the initiation of the program (Shah, 1976). 
 No such
increase was found 
in neighboring 
areas not reached by the program. The
Jamkhed Comprehensive Health Program reported 
that the percentage of eligible couples practicing family planning went from 2.5% 
in 1971 to 50.5%
in 1976 in the project area, versus 10% 
in 1976 in neighboring non-project
areas (Austin et al., 1981). 
 Since 65% acceptance is commonly considered
to 
be the threshold at which population growth comes under control, 
this
 program comes close to 
achieving family planning objecti-es. 1 Programs in
Bangladesh and Colombia have reported similar high rates of 
increase (Companiganj Health Project, 1975; 
Drake and Fajardo, 1976). A factor 
to be
discussed in Chapter 2 that 
is believed to contribute to these change
rates is parents' confidence that children protected by health and nutri-tion services will 
not die, so 
that they do not need to produce a large
excess of children in order 
to 
insure that a few will survive to adulthood.
 

The great importance of maternal nutrition during pregnancy to
fant nutriticn and mortality, is one of a number of 
in

reasons for focusing
program inputs on 
the prenatal and perinatal periods. The reduction of

child mortality is in itself 
an important step in reducing p pulation
growth, 
as will be shown in Chapter 2. For this reason we will briefly
discuss the design of programs 
to reduce infant mortality by improving

maternal nutrition.
 

Dr. R.T. Ravenholt 
(1980) derives this figure by assuming an uncontrolled
fertility rate of 50/1000 and noting that fertility rates 
in developed

countries are about two-thirds of this.
 

http:combi!.ed
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Maternal N.d,.rition Programs
 

Improvement in pregnancy weight gain of at-risk women has the poten
tial for decreasing infant mortality and hence for increasing population
 
growth in the absence of medical services. The studies reviewed by Lech
tig and coworkers (1979) show, however, that nutritional improvement is
 
most effective when combined with health care.
 

Maternal nutrition programs should be targeted to malnourished
 
mothers at risk of delivering low birthweight infants and should use nu
trition education and surveillance of pregnancy weight gain to improve
 
birthweights. Supplementary feeding may also be appropriate in some
 
programs. A discussion of these program design elements follows.
 

-- Targeting to malnourished or otherwise at-risk mothers The major
ity of mothers, even in low income areas, 
are not at high risk of
 
delivering low birtLweight infants. It is important to identify
 
those that are at high risk 
so that they can receive extra counseling
 
and foods, if food supplements are practical. Mothers at risk of
 
delivering infants weighing less than 2500 g tend to have one or more
 
of the following characteristics: thin, very short, closely spaced
 
pregnancies, failure to gain weight during pregnancy, previous low
 
birthweight infants, age below 20, first pregnancy at 
age above 35.
 
A list of at-risk factors specific to the location should be d_awn
 
up and should include other pregnancy conditions.
 

The method used to 
screen pregnant women for malnutrition should de
pend on the level of sophistication of maternity services. An arm
 
circumference band,screening women with circumferences below 21 cm
 
as 
severely malnourished and 23.5 cm as mildly malnourished,has been
 
used by Tibrewala and Shah in India (1977), is very simple, and is
 
probably a better measure than weight 
or weight for height because
 
it is not affected by the stage of pregnancy. A prepregnancy weight
 
lesc than 85 lb (39 kg) or a weight less than 95 lb (43 kg) at 32
 
weeks of pregnancy also have been found useful as cut-off points for
 
screening (Shah, 1976). 
 Height less than 60 inches (152 cm)(or less
 
in short populations) is an important screening index both because
 
of increased risk of low birthweight and increased risk of difficult
 
delivery (Everett, 1975).
 

Nutrition education 


Lechtig and coworkers (1979). They write:
 

---. Education is the first strategy suggested by
 

"As a first consideration, all maternal nutrition improvement programs
 
should include e~ucational activities emphasizing the need for a bet
ter use of locally-available food coupled with recognition that preg
nant women, lactating mothers, and young children have special needs
 
which require that they receive priority consideration in the dis
tribution of food within the family. Specific attention should focus
 
on reinforcing favorable feeding traditions and on 
counteracting cul
tural traditions or recommendations that limit the intake of foods or
 
of a particular food during pregnancy. Educational programs must al
so stress the importance of adequate food and nutrition for the lac
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tating mother, along with the value of breast feeding for the infant's

health and welfare. Physicians, nurses, health auxiliaries and others
 
must be trained concerning the undeLoirability of limiting maternal

weight gain during pregnancy and of restricting water and salt intake
 
during same, unless the latter measure is clearly indicated for spe
cific medical reasons."
 

If a pragnant woman is to gain more weight, she and her family must

understand that it is important for her to eat 
more of the right nu
tritious foods during pregnancy for fear of miscarriage or of poor de
velopment of the fetus. 
 Many women--and their care providers--fear

that a large baby will be difficult to deliver. This fear may be

legitimate if caesarian delivery cannot be performed. But this fear

should not be a major concern except in women with small pelvic mea
surements. 
 The program is designed to identify women whose babies
 
would be 
too small and to bring their babies tip to normal size--not to 
increase birthweight above the average. 

.- Surveillance of pregnancy It isn't possible to know if a pregnant

woman is gaining weight without weighing her. In areas where this
 
is not practical because of low levels of literacy, it still is im
portant to follow the course of pregnancy and identify potential

danger signals. The prenatal period also is 
an important time for
 
family planning education.
 

--Supplementary feeding 
 Lechtig and coworkers emphasize that sup
plementary feeding programs have potentially undesirable side effects,

including severe management problems, disincentives to local initia
tive and production if imported foods are used, and dependency. On
 
the other hand, some pregnant women inevitably are too poor to im
prove their diets unless they receive food supplements. The above
 
cited workshop concluded that supplementation programs should be lim
ited 
to situations where malnutrition is severe on a community basis
 
or where supplements are specifically indicated for at-risk individu
als as a part of prenatal care.
 

. Infant and Child Nutrition Programs
 

Nutrition and health surveillance programs for infants and preschool
ers have been more extensively studied and described than maternal nu
trition programs (Austin and Zeitlin, 1981; Austin et al. 
1981; Morley,

1973). The same principles of targeting, nutrition education, weight 
sur
veillance, and supplementary feeding in special cases apply to both mater
nal and child nutrition programs.
 

--Ta tn Arm circumference can again be used in place of weight

for screening and targeting purposes. Table 5 (Chen et al., 
1980),

showing mortality rate per 1000 children aged 0 to 3 years by nutri
tion level over a 24-month period in Bangladesh, indicates that 65%

of weight for age and 75% of arm circumference per age were sensitive
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cut-off points for mortality risk in a severely malnourished Bangla
deshi study population. Weight for height and height for age are not
 
reconmiended for screening purposes because of the difficulty of ob
taining accurate heights. 
 The simplest screening measurement is the
 
Shakir strip (Shakir and Morley, 1974) or an analogous thigh circum
ference tape developed by Zeitlin and coworkers (1981). These are
 
color coded measurements that are independent of age and can be used
 
by nonliterate workers.
 

--Nutrition education Breastfeeding and supplementary feeding are
 
the key topics for education in infant feeding. 
 Key information is
 
that breastfeeding should be on demand and should continue as 
long as

is practical for the mother and that supplementary foods should be
 
introduced by 6 months, 
or earlier for infants failing to gain weight

normally. These supplementary foods can be 
soft versions of the
 
adult diet or special mixLures. They must include a good 
source of
 
protein, a starchy staple, oil or 
fat for calories, and green leafy

vegetables 
or fruits. They must be fed frequently--at least 4 times
 
a day. and in sufficient quantity--the 12-month old baby should eat
 
almost half as much as his/her mother.
 

--Surveillance 
Only about 5% of malnourished infants and young

children can be visually detected 
as being malnourished. The remainder
 
of the malnourished look normal. 
 They are normally proportioned, but
 
too small for their age. This normal appearance is not a protection

against the general retardation and poor immune defenses caused by

malnutrition. Ideally, all 
babies should be delivered by trained mid
wives and should be weighed at birth, in order to identify the low
 
weight infants that require close postnatal supervision. Throughout

the first three to 
five years of life, all infants should be weighed

at regular intervals. 
 But those who are normally nourished and do
 
not have special health problems do not need to be 
seen as frequently
 
as 
those who are growing poorly. High-risk children should be 
seen
 
monthly, while others may be 
seen according to the schedule of their
 
immunizations, unless cultural weaning practices 
are exceptionally
 
poor. As mentioned earlier, the Shakir strip measuring arm circum
ference may be used 
to screen the community to identify children who
 
need intensive surveillance. 
 From six months of age onwards, 12.5 cm
 
corresponds roughly to 13.5 cm
60% and to 70% of weight for age
 
(Zeitlin, 1977). Even nonliterate community members can be shown
how to use the strip and can give tickets to mothers of the babies
 
they identify as malnourished, with instructions to produce these

tickets at 
the health center in order to be preferentially enrolled
 
for weight chart surveillance.
 



26 

--Supplementary feeding 
 It is desirable 
to have some foods available
 
for extreme cases of need, such as powdered milk for orphans or twins.
 
Whnether or not 
to embark on large scale feeding programs depends on
 
many factors. To the 
extent that the communities are interested in
 
providing the foods and in collaborating in their preparation and
 
distribution, the program probably will be positive and beneficial.
 
If, on 
the other hand, people attend the program primarily to obtain
 
a free handout of a foreign food, 
the experience :,ay be nonproductive.

The same concerns expressed in the section on supplementary feeding
 
for pregnant women apply 
to infants and preschoolers.
 

2. Lactation Amenorrhea
 

a. 
Mechanisms by Which Breastfeeding Delays Ovulation
 

Differences in breastfeeding behavior account for a large proportion

of 
the fertility differences between non-contracepting populations. 
 A re
cent analysis of data from 25 subpopulations in 9 countries, from the WHO
 
Collaborative Study on Breastfeeding found 
that postpartum differences in
 
the proportions of women who were breastfeeding explained an average of

85% of the variation between populations in the proportion of menstruating

(and hence ovulating and fertile) women (Billewicz, 1979). Thus in 
the

absence of contraception, differences in 
fertility attributable to lacta
ticn practices would be of the same 
order, although differences in mor
tality ratts, average marriage age, fecundity, and a range of .
 er fac
tors would contribute to 
the actual size of comparative fertility effects

induced by changes in lactation. Insofar as an understanding of the na
ture of the lactation-fartility relationship is important to program de
sign 
 this section will discuss the mechanisms involved in some detail. 

The anterior pituitary secretes prolactin (PRL) in response to
 
mechanical nipple stimulation in both 
 lactating and non-lactating indi
viduals. This effect is much stronger in lactating women in the early
period of lactation than in later lactation (Tyson et al., 1976) or in 
normal non-lactating women (Archer and Josimovich, 1975). It has some
times but not always been demonstrated in men (Kolodny et al., 
1972).

When levels of PRL are high enough,gonadal function is suppressed. 
 In
vitro studies suggest that concentrations "in the range of 30 ng/ml are
sufficient to decrease steroid hormone production from human granulosa 
cells (McNatty et al., 1974).
 

PRL levels increase from an average of 
25 to 207 ng/ml (Tyson et al.,

1972) during pregnancy, when lactation is suppressed by large amounts of
 
estrogen and progesterone produced mainly by the 
placenta. The sudden

fall, particularly ih estrogen, following delivery of the placenta trig
gers the flow of milk on 
the 2nd to 4th day post-partum (Tyson, 1974).

In non-lactating women, PRL falls 
to prepregnancy levels of below 25 
ng/ml
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by the second or third week postpartum (Reyes et al., 1972; Bonnar et al.,

1975). In lactating women, mean PRL remains about 35 ng/ml (Bonnar et 
al.,
 
1975). Elevated basal levels have not been found 
to decrease significantly

duiing the first 12 months of lactation in women who nurse frequently

(Delvoye et al., 1977). However, women who nurse less frequently and par
ticularly those who nurse less than six times per day experience a decrease 
to prepregnancy levels by about 2 to 
6.5 months (Noel et al., 1974).
 

Regardless of nursing frequency, the rise in plasma PRL that occurs
 
during each nursing episode, when tile infant is at the breast, is much 
higher during the first 2 to 3 months of life (to about 213 ng/ml after 
nursing (Tyson et al., 1.976) than in tile later months when the increase 
during nursing is not always statistically significant. The composition

of the milk changes with the decrease in PRL secretion, so that the later
 
milk contains less fat, more lactose, and marginally less protein than
 
previously. Use of thyrotropin releasing hormone 
to stimulate PRL secre
tion during the later period boosts milk volume and increases percent fat 
to tile earlier levels (Tyson et al., 1975). It is not certain whether the

PRL response level during nursing is dependent solely on the time elapsed

since pregnancy or whether 
 it may be induced by the physiological nursing

pattern cf the very young infant. However, one woman who induced lacta
tion by frequent nursing of' an adopted newborn infant was found to main
tain higher basal PRh levels after lactation began, without marked in
creases during each nursing episode (Tyson and Perez, 1.978). 

Tyson (1977) proposed the mechanism-for lactational anenorrhoea that
 
is given in the following diagram, and accompanying explanation (see Fig
ure 5, oext page).
 

PRI, may have a direct effect on the ovaries by inhibiting progesterone
secretion, as shown by in vitro studies (McNatty et al., 1974; Short, 
1976). The half 
life of Pill. in plasma is estimated to range from 10 to 
30 minutes (Konner and Worthwan, 1980 (summarizing 5 studies)) and appears
to be modulated by hypothalamic dopamine, functioning as a PRL inhibiting 
factor (Tyson, 1974).
 

Strength and duration of sucking influence PRL release in the neo
natal period when some infants suck poorly (Aono et al., 1977). Konner
 
and Worthman (1980) found in 3 to 
24 month old infant-mother pairs among

the !Kung Bushmen in Botswana that total nursing time per day and average
length of each nursing were not related to gonadal steroid secretion, but
 
that nursing frequency was the significant determinant.
 

Konner and Worthman (1980) observed that average time intervals be
tween nursing bouts of !Kung infants lengthened late in the child's second 
year when it spent longer play periods separated from the mother. They

hypothesized 
that ovulatory cycling returned when the regression line of
 
inter-nursing interval on age reached 
a level that was approximately equal

to the half-life of prolactin in human plasma. 
 In other words, when the
 
inter-nursing interval lengthened 
to about 30 minutes, ovulation returned.
 
They postulated that impaired 
luteal function or interference with implan
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Figure 5
 

Theoretical Aspects of Lactational Amenorrhoea
 

_Hypothalamus ] 

SPituitary,, 

PRL
 

Lii Inhibition of 
Neurogenic Q. Iluteal
FSH steroido
stimulus 
 . genesis and/or
4.hibition of
 

L- activity
 

Milk , Letdown Low 

Nursing- Breast Breast 
 low cyclic

(28 days) Ovar
 

Low or no estrogen
 

Involution Low or no uterine response
 

Utu
 

Low or no bleeding
 

Fossible mechanism for 
the maintenance of lact2tional amenorrhea. 
The nip
ple stimulatedby suckling induces the release of prolactin, via a neurogenic

pathway to the hypothalamus, which is proportional to 
the degree and duration of this stimulation. 
There is evidence that catecholamines and serotonin are involved in this nursing-induced release of 
prolactin, as well as

in the inhibition of cyclic gonadotropin secretion. 
 High prolactin levels
 
are thought 
to affect luteal function by inhibiting steroidogenesis and/or

modulating the effect of luteinizing hormone (1H) 
 on ovarian function.

Nursing also induces release of oxytocin from the pituitary causing milk
 
let-down, but it may also have 
a uterine effect.
 

Source: 
 Adapted from Tyson, J.D., Neuroendocrinc Control of Lactational
 
Infertility. 
J. Biosoc.. Sci. Suppl. 4:23-29. 1977.
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tation further lengthened the !Kung birth interval 
to more than 3 years.

Evidence for continued infertility after the return of menstruation is
 
not strong, however, in populations among whom nursing is less frequent

(Perez et al., 1971).
 

The greater PRL response at each nursing during _,arlythe weeks
life appears consistent with the finding that relatively few nursings 

of
perday are sufficient to 
postpone the return of fertility for about 6 months,


as in the case of the aHutterites, breastfeedin , and non-contracepting

rel igious communi ty in Canada (Huntington and Hostetler, 1965), 
 whereasa pattern frequent be sustainof very nursing may required to infertility
 
from 10 to 
 18 months, as achieved by well nourished American women prac
ticing a style of frequent demand breastfeeding referred to as total

mothering (Kipley Kipley, and the
and 1977) by majority of developing
country women nurse onwho demand. 

Breastfeeding during the night while the mother couldsleeps be moreeffective in maintaining high PRI, levels than daytime feedings since basal
prolactin is sleep.higher during Tyson and Perez (1978) also found much
higher PRI, response to at end thenursing the of afternoon than in the 
morning.
 

Frequent breastfeeding does not work as contraceptivea for all womenbecause of great individual varlabilicy. Van Ginneken (1975) reviewed

studies carried out in populations where amenorrhea lasts an average of 

6
 

10 to 11 months which showed that one fourth of the women who 
 began nursingwere likely to resume menstruation within six months after birth. Only
very 
 early menstrual cycles tond to be anovulatory. Perez and coworkers

(1971) used a variety of methods 
 to study the return of ovulation during
an 
average of 4 months after delivery in 200 Chilean women. 
 They found o
ovulation during the first 30 days postpartum, but about ofthat half first
menstrual cycles end [hg 30 to 59 days postpartum, and that more than 80%of 
cycles ending aftei day 60 were ovulatory. Although the women in this

study did not tend 
to breastfeed frequently in the traditional manner and
tended to wean 
early, other studies generally conclude that resumption of
menstruation during prolonged lactation usually is preceded by ovulation. 

Van Ginneken reviewed 10 studies that measured pregnarcy rates duringlactation amenorrhea and found a variation of from 3 to 13% with an average
of 7 to 9% of women becoming pregnant during amenorrhea. He then estimated
 
corresponding pregnancy rates standardized 
per 100 women per year of amenorrhea from these studies and found a range of from 8 to 
17% with an average of 11 to 
12%. He compared these rates unfavorably with pregnancy rates
for oral contraceptive and IUD acceptors, which range from 1 to 
5% in the

first year of use and which have average periods of use of 18 months or
 more in 
most family planning programs, in contrast to relatively shorter
 
rates for lactation amenorrhea.
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b. Policy and Prog am Implications
 

Prolonged lactation probably remains responsible for delaying more

conceptions than all other contraceptive methods currently in 
use in the
 
Third World. Rosa (1975) calculated that lactation provided 40% more
 
couple years of protection against conception in 1973 than 
the services
 
of family planning programs in developing countries. Nevertheless, the

world wide decline of breastfeeding has not yet lead 
 to the population

crisis that should be feared if birth intervals suddenly dropped 
 from 
three years to one year, for examFle.
 

The reason for this is that in most countries both bottle feeding and
modern contraceptive methods illegal abortions have been practiced byor 

urban groups in such a manner that the loss of the 
contraceptive effects
 
of breastfeeding has been more than compensated for by other 
means of
birth prevcntloi. If this were niot the case, urban fertility rates would
be higher than rural, whereas urban fertility is in fact consistently

lower than rural fertility. As the
an example, Millis (1959) documents 
decline of breastfeeding in Singapore, w:hile Neville (1978) attests that
 
fertility rates in Singapore have consistently dropped since 1950. Sim
ilar trends are observed in countries with less active 
 family planning
programs than Singapore, as in Nigeria, for example (Caldwell and Igun,
 
1970; Omolu, 1.973).
 

While ngatlve cffects do not seem to occur at the macrolevel, loss
of the contraceptive effects of breastfeeding does frequently have a dis
astrous impact onl individuals and population subgroups. These are persons
and groups whose socioeconomic status is marginal, as defined by inadequate
purchasing power, inadequate access to health and family planning services,
and to the modern sector in general. Schaefer (1971) for example, reported
that adoption of bottle feeding among the Eskimos resulted in a jump in
 
fertility from 40 births per thousand to 64 per thousand 10 years 
 later.When, as has been reported in marginal peri-urban areas in Guatemala, 
low income bottle feeders experience high rates of infant mortality due 
to the nutritional consequences of shortened birth intervals and increased

infection (Lebshtein and Bahay, 1976; Kanawati and McLaren, 1973; Plank 
and Milanesi, 1973; French, 1967), uncontrolled population growth may not
be the outcome, but the results are equally devastating. Such deprived 
groups are precisely the target groups that require government interven
tion in nutrition and family planning.
 

The fact that a decline in the practice of breastfeeding results in 
a loss of coitraceptive protection among socioeconomically deprived groups
and individuals clearly implies the need to promote breastfeeding. 

Two questions arise in the attempt to interpret further the policy
significance of the lactation-fertility interactions. The first is whether 
or not it is advisable to promote the style of almost continuous breast
feeding that is required to maintain long periods of 
lactation infertily.

The second is whether to introduce contraceptives during lactation amenor
rhea or after menstruation returns.
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The answer to the first question depends on whether the very frequent 
breastfeeding required for contraceptive effects after about six months
 
also is reaulred to maintain the mother's milk supply to her infant and to 
promote emotional well-being. Although these issues need further study,
 
PRL level is not the only or possibly even the major determinant of milk
 
volume (Lunn et al., 1980) and adequate nursing often continues after the 
return of menstruation and ovulation, although prolacrin levels are greatly
 
reduced (Delvove et al., 1977). Maintenance of high prolactin levels con
sistent with amenorrhea also does not guarantee milk volume, which typic
ally drops from about 650 ml/day in the first 6 months of life to about 
450/day during the second 6 months (Ch'ivez et al., 1975) despite amenorrhea. 

So far as the anti-infective properties of breast milk, and the emo
tional benefits of breastfeeding are concerned, it would be hard to sup
port the argument that several nursings per hour during the second year of 
life would be beneficial for all infants. Moreover, the chronic hunger of 
malnutrition ray be necessary to induce some infants to nurse frequently 
enough to maintain amenorrhea, as suggested by the Lunn study to be dis
cussed in the next section. 

Promotional claims that all hreastfeeding women should feed their in
fants day and night,several times an hour would be counterproductive for
 
breastfeeding. Advice to breastfeed every 15 minutes would alienate women
 
whose daily schedules and personal preferences couldn't accommodate this
 
feeding style. Advice to feed the baby "freely" and "on demand," on the
 
other hand, leaves the woman free to interpret the baby's cues according
 
to her own needs. With monitoring, this advice usually is sufficient to 
guarantee the baby's physical and emotional well-being, but it cannot guar
antee contraceptive protection for the mother.
 

The pattern of almost continuous nursing does not seem to be sustain
able even among the !Kung when they give up their nomadic lifestyle and
 
have access to a more regular food supply (Kolata, 1974). They then typ
ically experience a drop in interbirth interval from about 4 years to the
 
2 to 3 years that is more common among traditional agrarian populations,
 
where very frequent nursing at night and during portions of the day alter
nates with periods when the infant is left with a caretaker or is fed sup
plements so that the mother is freed for agricultural or other tasks.
 

Mothers should be encouraged to breastfeed their babies whenever they 
are hungry, even if they have eaten very recently, but such instructions
 
must not be coercive, and the feedings must not be given in order to main
tain amenorrhea. The mother cannot be told to feed a sleeping baby every
 
half hour, for example, for the sole purpose of protecting herself from a
 
new conception.
 

In response to the second question, the introduction of contraceptives
 
that do not interfere with lactation as soon after delivery as possible has
 
the major advantages of providing better contraceptive protection than lac
tation amenorrhea alone and even more importantly, of providing a learning
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period for the use of contraception, when mother and health staff must
for the 

seeeach other frequently infant's postnatal,period when care. This protectedamenorrhea makes pregnancy uolikely permitsusers of mechanical methods pill users andto make mistakes 
process without immediately becoming 

in the course of the learning
pregnant. It also permits frequentinitial monitoring of any side effects by tile ci inic staff.ticularly desirable This is parin the case of the TUD and for follow-up ofgation. As tubal linoted byMasnick (1978) those women most in needtion of contracepfrequently have no le'irning time because they conceive withcontraceptive mistake. the firstThe Population Council did
postpartum contraceptive program in hospitals 

in fact institute a
 
on a global basis in the


mid 1960's (Zatuchni, 1974).
 

Van :inneken claims that the above 'postpartum' strategy isful than the 'postamenorrheic' less usestrategy of introducing contraceptionmenstruation whenresumes in conservative societies whereliefs there are strongthat lactation beprevents pregnancy during amenorrhea or inwith long societiesperiods of postpartum abstinence. He statesceptive :,L'asures that early contramay appear meaningless or unacceptable to people in these
cultures (1975). 

Yet recent evidence shows that postpartum abstinencediscontinued may rapidly bewith modernization (Caldwell and Ware, 1.977; Ring and1973; D'Alois, 19801). Scragg,Fur this reason and because of the need to modernize beliefs and practices generally, the 'postamenorrheic'ably should be used only approach probas a fallback position in situations wheregrams encounter opposition to pro
postpartum measures. Such a situationbeen reported from hasa family planning clinic in Kalabar, Nigeria (WeissUdo, 1980) andwhere use of contraception

face 
in place of abstinence appeared to
strong resistance. Ar intermediate policy 
of introducing contraception at 3 or 6 months postpartum, or as early as acceptable, still wouldbe preferable to waiting until the end of amenorrhea. 

3. Maternal Nutritional Status and Fecundity 

Much of the interest in developipent circles in the effectsnal malnutrition of materon fecundity stems from the concern that food aid andother programis that improve nutrition may inadvertentlyrates and add increase birthto already serious population problems. At theresearchers same timeand practitioners in gynecology, obstetrics and other clinicalaspects of fertility are equally interested in the mechanismsmaternal nutritional by whichstatus affects fecundity and fetal development.the same physiological mechanisms While 
are of interest to both groups,ical group treating individuals mainly in developed 

the clin
countries are concernedwith much smaller effects than the development community. Formalnourished developing country example,

women are estimated to have a stillbirth 

1D'Alols personally communicated to the writer that her doctoral thesissearch in Liberia showed rea shift in belief. Formerly,sexualse spoiled tile milk. Now, 
relations persex with the baby's father is permissible, butsex with another partner would spoil the milk. 
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rate (intrauterine death after the 28th week of pregnancy) of 4% compared

to 1% in well nourished Western communities (WH1O,1970). Such a differ
ence in probabil ities is important to the clinician and to the individual
 
pregnant woman. However, at the population level, stillbirths are estim
qted to make Lp a very small fraction of intrauterine deaths, and the im
pact of differences of this size on population growth may be too small to
 
merit consideration by deveiopment planners.
 

Jolih Bo ,.aarts (i980) has produced a recent review of evidence con
ccroin., th e ff<.s of malnutrit ion en fecundity. Rather than attempt to
 
repeat his worb,, this sect.,: ,.imarizc Bongaarts' major findings

and discuss the types of def iciencies that exist in the data ie reviewed.
 
We will then present and discuss the significance of counter-evidence
 
suggesting that nutritional 
 status may have larger effecLs on fecundity

than are initially apparent. Referenced statements 
 are from our own
 
rather than Bongaarts' review of the literature.
 

a. Summary_ of .vidence That Improved Nutrition Doesn't Increase Fecundity 

Bongaarts' paper focuses on chronic moderate malnutrition of the de
gree found in low income groups in developing countries rather than famine

conditions, in which fertility 
 is known to be impaired. Almost all re
search concerns the effects 
on females, with the exception of evidence
 
that moderately malnourished 
 boys (Galal and Salem, 1.977) also, like
 
girls, reach puberty Liter than well nourished boys.
 

The growth rate of a population is determined by its fecundity which
 
sets a physiological upper limit on 
 number of births and by cultural and 
behavioral factors regulating fecundity. These include age of marriage,
marital disruption, deliberate birth control, and breastfeeding. Macro
level effects of nutrition on fecundity cannot be studied in population 
groups that regularly practice birth control. Among such groups, good

nutrition, small family size, and high socioeconomic status almost always 
are highly intercorrelated. Comparisons of historic and contemporary pop
ulations that do not normally practice birth control reveal no macrolevel
 
relationships between nutritional status and population growth rate. Well
nourished Saudi and Kuwaiti women have the same fertility rates as mal
nourished women of Bangladesh. 

Interpopulation differences that 
 do exist appear to reflect dif
ferences in breastfeeding patterns and in age of marriage. The well-nour-

Ished Ilutterite religious group in the Uaited States, for example, has
 
9.5 births per woman compared with 7.2 among the poorly nourished in Bang
ladesh. The Ilutterites introduce pacifiers and early solid foods to their 
infants in place of frequent breastfeeding. 
Their duration of lactational
 
amenorrhea is 6 months, versus about 
18 months in Bangladesh, while median 
marriage age for Hutterites is 
22 years, versus 17 in Bangladesh.
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The lack of relationships between nutrition and population growth
rates in intercultural comparisons doesn't guarantee a lack of 
relationship
within the 
same cultures. A food program that improved nutritional statuswithout changing cultural factors within a given group 
could result in increased birth rates within that group. Feeding programs, food price subsidies or food fortification programs could conceivably improve nutritionalstatus without educational or integrated service inputs that would promote
birth spacing. In Norocco, for example, Catholic Relief Services providea substantial ration of high quality food per month to women who have certificates of poverty 
and have two children between the ages of 3 and 5years. Nutrition education in this program does not emphasize family
planning. This particular program inadvertently rewards high birth 
 ratesby insisting that recipient women have two children between 3 and 5 inorder to be eligible to receive donated food. The program presents a research opportunity to determine whether fertility has increased in res
ponse to thi: incentive. 

In order to estimate the effects 
on fecundity of nutritional improvement per se, Bongaarts (1980) has reviewed the evidence surrounding thevar!-,iq biological factors that determine fecundity. The following conclusions summarize his findings together with comparable evidence from our 
literature review.
 

Menarche: 
 There is strong evidence that poor nutrition can delay
menarche from the average age of 12 to 13 years seen in well-nourished adolescents to about 19 years at the extreme upper limit inpoorly nourished populations. Forms of malnutrition that producestunted chubby children as in Chile or Guatemala may not delay menarche. enarche at about 15 years of age due to nutritional delaysis not uncommon in developing countries. However, the average ageat marriage in developing countries ranges from 2 to 10 yiars olderthan age at menarche; thus age at first birth is almost aLways independent of age at menarche. For this reason, various methods ofcalculating fertility increases that might 
occur from lowering the
 age of menarche yield estimates that do not exceed about 4%. 

S enopause: There is no conclusive evidence for nutritional effects.
Mean age in developed countries ranges from 47 
to 50 years. Ages
as low as 44 years are 
reported for malnourished groups in India
and New Guinea, but 50.7 years 
is reported for South African Bantu.

Confounding effects may come 
from the fact that childhood malnutrition could delay menopause by slowing the life cycle generally.

Animal studies show that low caloric intake extends the time span
of the entire life cycle in all 
species studied (Stunkard, 1976).
If poor childhood nutrition initiated such an 
extension, menopause

could actually be delayed by malnutrition, providing that midlife
nutritional status were not poor enough 
to induce amenorrhea. 
 Effects on 
fertility of such interactions as may exist appear 
to be
small. Average timing of 
last birth in natural-fertility populations appears to remain close to 
40 years regardless of nutritional
 
status.
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Inhibition of ovulation by lactation: 
 As noted in the previous
 
section, duration of lactation amenorrhea seems to depend mainly
 
on the frequency of breastfeeding, which is a matter of cultural
 
and personal style. Studies of 
the effects of nutrition on dura
tion of amenorrhea have compared groups of 
women within the same
 
culture, who are assumed 
to differ in nutritional status as meas
ured by weight, weight for height, or dietary intake. These stud
dies have not controlled for individual breastfeeding behavior.
 
Nonetheless, results of carefully conducted studies in Bangladesh

and Guatemala are consistent in finding very small effects attrib
utable to differences in bodyweight or dietary intake. 
These
 
studies suggest a difference of about 1 month in 
the amenorrheic
 
intervals of high and low nutritional status groups. Bongaarts

calculates that a I month change would yield no more than a 3% 
difference in marital fertility in the highest and lowest nutrit
ional status groups in populations having typical mean birth in
tervals of 2-1/2 to 3 years.
 

Regularity of ovulation and 
quality and quantity of sperm: Mean
 
waiting time 
to conception of menstruating non-contracepting women
 
is used as an indirect measure of reproductive capacity, because
 
the clinical tests required to 
look more closely at ovulation and
 
sperm production are impractical to conduct on a population basis.
 
Prospective studies using the same Bangladeshi and Guatemalan popu
lations cited in the above section found significant differences
 
between the 
locations but not between nutritional status groups
within location. Mean waiting time was 10 to 11 months in Bangla
desh and about 6 months in Guatemala.
 

Intrauterine mortality: 
 Good evidence establishing a link between
 
moderate maternal malnutrition and fetal mortality does not exist.
 
From one eighth to one third of conceptions are estimated to end
 
in spontaneous abortion or in stillbirth both in well nourished and
 
in malnourished population groups. The existing data is weak both
 
because of difficulties in measuring mortality that may occur 
be
fore a woman knows 
that she is pregnant and because of reporting
 
problems. Bongaarts cites a rate of 17.6% 
in Lahore, Pakistan
 
(Awan, 1975), for example. A woman anthropologist known to one of
 
the writers, who conducted in depth investigations of this subject

in villages not 
far from Lahore, found a taboo against admitting to
 
or discussing spontaneous abortion out of fear that such admissions
 
would be unlucky. She estimated an actual fetal loss rate of about
 
a third. 
 Bongaarts gives further indirect evidence that nutritional
 
status probably does not affect fetal death rate from the previously

discussed Guatemalan population. Maternal nutritional status did
 
not affect the mean duration of the interval between the end of
 
postpartum amenorrhea and 
the next birth, whereas an increase in
 
intrauterine mortality would have lengthened that, interval.
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Fecundity and fertility in famine: 
 Extreme food deprivation always

causes a'reduction in birth rates. 
 Amenorrhea, gonadal atrophy,

and loss of libido occur during starvation. However, psychological

stress also can cause amenorrhea. 
 Spouses may also be separated or
 may voluntarily control fertility. M1ales, subjected during a study
by Keys (1950) to a 50% reduction in caloric intake for 24 weeks,experi
enced loss of libido and reduced sperm motility and lo c;evity.
Most individual women appear to have a weight threshold belowwhich they become amenorrheic, and will resume mentruation when
weight becomes normal (Frisch, 1978). In every society, a veryfew individuals under severe stress may become infertile from insufficient nourishment. However, moderately malnourished womenwho are adapted to the diets of low income communities appear to 
remain above this threshold. 

Bongaarts concluded that the effects of nutrition 
on fecundity are
too small at the population level to arouse concern that food aid to developing countries will increase population growth. 
 The writers of thisvolume do not 
fully concur with this conclusion, for reasons to be noted
 
in the next section.
 

At the clinical and epidemiological levels, even relatively minor effects of nutrition (,n fecundity are sufficient to merit further research.Conditions that small ofaffect numbers men and women remain important forindividual treatment and for preventive public health measures. Moreover,most pathological conditions of concern in industrialized countries such
 as hyperprolactinemia, for 
 -.ample, have much lower incidences than thebasic problems that remain critical in developing country settings. 

b. Problems of D-ita Ouality 

Masnick (1979), in a critical review of the 
studies used to estimate

the impact of breastfeeding on fertility, concludes that the major research
 on lactation and postpartum anovulation is yet to be done. Some of the
methodological weaknesses that he notes also are applicable 
to other nutrition-fertility research. 
 In this section we summarize Masnick's points.
The works explicitly referenced are 
from our own rather than Masnick's review of the literature. Methodological weaknesses in 
current estimations
 
include the following:
 

Estimates 
that report similar rates of intrauterine death for well
nourished and malnourished populations may be based on 
higher rates of
underreporting in developing country settings. 
Laurentin and Benoit 
(1976)
report from studies in Upper Volta that spontaneous abortions are greatly
underestimated, and 
that overly long birth intervals caused by pathology
following fetal loss and 
by venereal disease make average birth intervals
unrepresentative of 
healthy women. Potter and coworkers (1965a) concluded
in the Khana study that fetal death rates were underreported.
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On the other hand, 
Chen and coworkers in Bangladesh (1974) still re
port observed abortion rates of onl,' 13.4%after correcting for official 
reporting 
errors by means of prospective survey methods.
 

Masnick points out 
that high infant mortality rates should imply high

fetal wastage since the same 
lack of prenatal and perinatal care contributes to both conditions. The village health woi ker program in Kavar, Iran,confirms this line of reasoning by reporting fetal death rates of 36 versus
79 per 1000 and infant mortality rates of 64 versus 128 per 1000 in pro
ject versus control villages (Gwatkin et al., 
1979).
 

Death rates may be underreported generally. 
Madigan and coworkers

(1976) used the randomized1 response technique in a household survey inMisamis Oriental Province, Philippines, to investigate the extent of purposive concealment of all deaths. 
 They estimated 
that 75% of urban and

47% 
cf rural deaths were riot registered with municipal authorities. Births

and deaths of infants dying in 
the neonatal period are frequently not reg
istered.
 

Interpreters (-f historical records concerning lactation and 
birth in
tervals have assumed,perhaps erroneously, that differences in lactation,
rather than fetal deaths or delayed conception by fertile women, explain

birth intervals. Masnick notes that the data do not fully support this
 
assumption.
 

Recant survey data examining lactation-amenorrhea relationships do provide evidence for strong correlations but cannot be used to derive accurate
quantitative estimates concerning the level of contraceptive protection
provided by lactation or 
of the effects of nutritional status on amenor
rhea. Retrospective surveys that cover 
sufficiently long time intervals

for estimation contain memory bias favoring digit preference, with 6
 
months or 1 year as popular figures. Prospective surveys generally can
not extend their coverage long enough to include women with long periods

of amenorrhea and long waiting periods to 
next conception. Truncated ob
servations bias the averages downwards. Differences in frequency and styleof lactation and in coital frequency, fecundability, contraceptive use andfetal wastage are not adequately documented by existing surveys.
 

Comparisons between Boston and Taiwanese data suggest that racial or

unexplained environmental differences may also exist. 
As an example, 40%
of Taiwanese women who did 
not breastfeed resumed menstruation by 1 month
 
postpartum, versus less than 10% of Boston women.
 

Like sample surveys, clinical studies measuring rates of 
ovulation
 are biased 
towards short periods of amenorrhea both because of time limited

study designs and because women tend to be lost to follow-up over time, so

that those who resume menstruation late are likely to be underrepresented

in study samples. Clinic populations also tend to breastfeed on schedule, to
supplement breastfeeding, and 
to wean relatively early.
 



38 

Errors in age estimation, retrospective study designs, and lack of
measurement of 
type of malnutrition (thinness versus 
stunting on a calorically adequate diet; 
micronutrient deficiencies) flaw studies of menarche and menopause. 
A study by Damon and Bajema (1974) showed 
a correlation of only 0.6 between actual ages of menarche and women's memory ofthese ages 39 years later, although mean remembered age in this U. S. population differed by only 2.4 months from mean actual age of menarche.Moreover, adolescent and premenopausal subfertile periods have been shownto exist (Montagu, 1957; Gray, 1977) 
and may differ in length with nutri
tional status.
 

A wide range of animal studies suggests that animals on low caloriediets 
are more fertile than when calories are overly abundant (Correa andJacoby, 1978). 
 Current infertility rates cf up 
to 15% in the United States
(Science News, 1980) are higher than those usually reported from developing countries. 
 These high rates may be caused primarily be deferring childbirth from the 20's to 
the 30's and may reflect relatively short term infertility. However, to the extent 
that fecundity follows an 
inverted 'U'
shaped curve with respect to 
caloric intake, comparisons between populations

falling at the extremes would 
not be particularly revealing.
 

c. Counter-evidence: Seasonality of Conception and of the Termination
 
of Postparttum Amenorrhea 

In the agricultural village of Keneba, Gambia, 39% of conceptions were
found to occur 
when women's body weights were highest, from February to
May, and only 11% 
when weights were low, from November to February (Thomson et al., 1966). Similarly among the San Bushmen of 
the Kalahari, 32%
of bush-food-dependent nomadic mothers conceived from June to August, wimencalorie and protein intakes were highest and individual weights were attheir peak (Wilmsen, 1973). Births of settled San women, who consumed domestic foods and whose weig its averaged 4 kg higher than those of bushfood eaters, were distributed more evenly by season. Huffman and coworkers (1978) found 
seasonal trends in termination of postpartum amenorrhea.
Women giving birth in Fcbruary and in September in Bangladesh both hadmedian durations of amenorr'iea which resulted in the resumption of mensesin December or January, following the harvest. Chen and coworkers (1974)found more conceptions in Bangladesh occurring in the cold season whenfood was plentiful. Pasternak (1978) concluded from studies of two villages in Taiwan that the food production cycle exerted a greater influence
on birth seasonality than time of marriage or 
attributes of temperature,

rainfall, or workload. 

These findings suggest a relationship may exist between nutritional
status and fertility which is not apparent in the results of the crosssectional studies cited earlier that divide women into weight for height
or dietiry categories. 

rhea 

Huffman noted that the difference in mean amenorlength calculated cross-sectionally between women of the highest and
lowest weight categories in the above Bangladesh study was 
less than 2
months. This was consistent with findings from Guatemala.
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d. Proposed Hypothesis: Individual Thresholds 

Several quite different hypotheses cou.d contribute to the explana
tion of this apparent discrepancy. An 
 overly simple one would be that the 
greater food availability after the harvest induces women to give more supplementary foods to their infants, thereby reducing, the frequency of

breas tfeedin, and tri.,ering the 
 resumpt ion of ovulation, irrespective of 
maternal nutrition:il status 

A second comprehensiw hypothesis tiat appea rs to fit the evidence
 
.s t hat ind iv id na I women have i Individ I
ma LtIition al thresholds below
 

which their fertility is reduced in 
 part via lactational inleclanisais, and
 
rUI t !.hese thresholds do nt dlepend 
 on weight for lieight cr hody fat 
a Ine but on a num'er of hormonal and physiological factors, each with
its own sct of Controls. This would he a modification of Friscli's (1978)
contention that within any give.n population all womeen should exhibit the 
same consis;tent threshold pattern. Frisch's hypotlhesis has been shown
 
not to fit data from the Uni ted gt;Lies vhere women are usually well 
 nour
i,;hed (Zacharias ct ]., i970) or from Bangladesli where they are fre
quently malnon ri:shed (FluffIlall and co-..or ers, 
 1978). A theory of individual 
thresholds is cons is tent with data rom anorexic women and from famines. 

,unui and cok..wn-1.:'ur,(1980) have shed further light on seasonal
 
nutrition- Lacta;ion int-ractions in a comparative 
 study of three groups ofCamraian nd OneUgroupof iritish breastfeeding mothers. The Gambian women 
had differcnt average levels of caloric intake: 1500 calories for thepreharvest rainy season g coup, for the postharvest dry season group,
 
and 2300 for a dry season 
 group receiving a food supplement. T'he caloric
 
intake of British women avera ged 2450. 
 The three Gambian groups
to gether produced the same average amount of milk per day (700 ml) as the
British mot ers diring; the first 3 months of pregnancy. However, plasma

P1RL varied 
 ,,rLatly with nutrient i n take. The mean PR!L concentrations in
 
tile low calorie Gambiians were about 
 twice as high as those of the high
calorie Garaians, and this high calorie group had levels about twice as

hiiYh as the British mothers; whose PRI, 
 dropped to prepregnancy levels by

3 molths post: i rtitm.
 

The 'iuthors of the study proposed that nutrient intake of the mother
di rec tIy dot ermines PR . level, which In turn governs the length of post
partum infer til ty . They claiMed that frequency of sucking was notimportant determinant anof PRL because they estimated that all. three Gam
bian groups had nursed their infants with equal frequency, 10 to 16 times 
per day (versus 6 times per day for the British group). One of thewriters of this section, who has observed and interviewed African mothers
concerniiig frequency of nursing episodes in Upper Volta, Ghana, Nigeria,
and the Sulan, wonders about the accuracy of their estimates of nursing
frequency among the Cambian groups. She has commonly seen older infants
take the breast 10 times or more during an hour's interview, and has con
cluded that it is impossible to estimate accurately the number of nursings

at night when some babies are reported to suck continuously while their
 
mothers sleep. 
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Strongly suggestive evidence that 1 r ast milk volume decreases withdecreasing nutrient intake of the mother (summarized by Wray, 1978) makesit appear probable that the infants of 
the low calorie group were in fact
nursing more frequently and thereby increasing the mothers' PRL levels
and their 24 hour milk output relative to their nutrient intake. 
 Addition
ally, nutrient it.Lake might also directly affect PRL level.
 

Whether or not 
the infant's appetite functions as a variable linking
dietary intake to PRL level, this study demonstrates a potential relation
ship between nutrition and amenorrhea that might not be revealed by mea
suring weight for height. 

An individual threshold theory proposes that during times of foodscarcity ost ..,'on-n in a social ,roup reduce their intake relative totheir individual i:utrient requirements; their body weights decrease relative to individual prior weights; 
their efficiency of breast milk production decreases according to individualized control mechanisms, inducing
increased sucking 
 by their infants and increased PRL secretion; and theyremain or become amenorrheic according to a complex set of hormonal responses in which levels and thresholds again vary individually. 

This hypothesis is consistent with the finding of little or no difference between women in different weight categories at the same season.It can be assumed, for example, that nearly all women in each weight category are above their individual thresholds in the postharvest season.
Similarly, in seasons of 
food scarcity, near equal proportions of women
in different weight classes might be expected to fall below their individual thresholds with respect to the various components of fertility
and become less fertile.
 

1he individual threshold hypothesis might be tested by institutinga preharvest feeding program for a test 
population of lactating amenorrheic mothers in a region known 
to have serious food shortages,and comparing their subsequent rates of termination of amenorrhea and of concep
tion with those of a control group. Such an experiment would have validity
only if breastfeeding patterns and supplementation of infants did not differ in the treatment and control groups, 
or if differences that occurred
 were measured 1), methods similar to those use~d by Konner and Worthman
 
(1980) among the !Kung. 

Huffman and coworkers (1918), looking at the termination of amenorrhea in the postharvest season in Bangladesh,did not find 
it to be related
 to changes in the mothers' weight or 
to 
the total number of minutes per
day spent by the child at the breast. 
 They did note that the mothers' activities at this season separar.d them from their children for longer periods than in the preceding perzid. 
 Thus nursing frequency may have de
creased, although this was not reported.
 

Popular folklore claims that pregnant women tend 
to go into labor at
the full moon. 
 Analogous cyclic phenomena may influence conception. Cowgill (1969), reviewing historic and contemporary birth records, postulates

that meteorological factors determine season of birth in the Old World and
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South America and that cultural factors determine birth season in Puerto
 
Rico, the United States, Canada and Mexico. The cultural factors cited
 
in various studies include season of marriage, agricultural migration,
 
coital frequency, and festivals and abstention periods, such as Lent.
 
Certain cultural factors can play a role, and sometimes an extreme one:
 
in Western Abelam, New Guinea,abstention from sex for up to six months per
 
year is Lelieved to provide magical protection of the growth of the yam
 
crop (Scaglion, 1978). Chen and coworkers (1974) suggested that seasonal
 
temperature affected sexual behavior in Bangladesh. La Leche League mem
bers report that amenorrhea is lengthened by sleeping with the baby and
 
nursing at night, implying that olfactory cues may also play a role.
 

It has been suggested that the better nutritional status of wealthier
 
peasant mothers may be the cause of higher fecundity with increasing so
cial status in some traditional agricultural societies. Ajami (1976),
 
studying differential fertility in six icanian peasant villages, found a
 
consistently higher number of children ever born to women of high than
 
of low socioeconomic status. This relationship .as strongest 
 among the 
87.4% of women who had never used birth control, in a culture where women
 
sought methods of birth control only after their demand for children had
 
been satisfied. After controlling for age at marriage and duration of
 
marriage, he found 
high status women had given birth to an average of 5.4
 
children, versus 4.9 
for medium status, and 3.8 for low status. lie also
 
cited studies from rural China (Notestein, 1963), Poland (Stys, 1957),
 
Central India (Driver, 1963), and West Bengal (Nag, 1968), showing a posi
tive relationship between fertility and land ownership. Similar positive
 
associations exist between nutritional status and size of 
land holdings

(Rawson and Valverde, 1976; Valverde et 
al., 1977), as well as nutritional
 
status and other socioeconomic factors (Wray and Aguirre,1969). Ajami (1976)

postulates that "such variables as miscarriage, sterility, stillbirth, nu
trition, lactation and postpartum abstinence" would explain these differ
ences.
 

Although such findings are not consistent, and cannot be firmly at
tributed to nutrition, it it entirely reasonable to assume that in rural
 
societies where the value of children to the family is high, affluent fam
ilies will succeed in acquiring more of this form of wealth than will the
 
poor, and that some portion of income or nutritional transfers to the poor
 
will be invested in acquiring children.
 

e. Policy and Program Implications
 

Improved maternal nutrition per se does not appear to have as large

effects on maternal fecundity as does a reduction in the duration or fre
quency of breastfeeding. However, 
the size and nature of the effects on
 
fecundity that do occur are not sufficiently understood. Moreover, the
 
demographic impact of such effects is impossible 
to predict independent
 
of social context.
 

As an example of the importance of social factors, improved maternal
 
nutrition is known to produce larger infants and may increase risks of
 
maternal and infant deaths during childbirth (Sambhi, 1973; Mtivalye et
 



42 

al., 1974; Bagchi and Bose, 1962). 
 In the absence of modern maternity

services, the impact of a potentially higher death rate would have to be
counterbalanced against any increase in fecundity of 
the mother. (As
noted in se.--tion 1c, maternal nutrition programs operated through maternity services ideally are targeted to 
those mothers at risk of producing
low birthweight babies and should not have 
the effect of increasing the
size of all newborns.) As another 
example, it may be virtually impossible
to improve maternal nutrition in some social 
settings without changing

lactation 
style, because mothers may share their improved food supply with
their infants and thus decrease breastfeeding, and because infants of better nourished mothers may not 
need to nurse as intensively to get suffic
ient milk. 

As ia the case of breastfeeding versus bottle feeding, social and
cultural factors linking good nutrition to -mall family size exert stronger
effects than biological linkages in 
the other direction,for individuals
and populations participating in the mainstream of development. Similarly,as in the case of lactation, there undoubtedly exist groups whose life
styles are little influenced by the modern sector, 
or who, because of poverty,have limited access 
to modern service structures and may experience

adverse population growth in response 
to nutritional assistance programs.
Such groups tend to 
be the target groups that assistance programs seek to
serve. For this reason, programs should be examined individually to attempt to estimate whether their nutritional or other components have the

effect of increasing population growth rates.
 

It probably is possible to 
generalize concerning the types of 
social
and developmental situations 
in which nutritional improvement could lead
to increased fertility. 
 The !Kung Bushmen provide a documented example of
a situation in which an 
improved food supply,gained by changing from a
nomadic to an agriciltural lifestyle,leads 
to higher body weights and
heights, to 
a reduction in birth seasonality, and 
to increased fecundity.
This 
results in part from adopting the breastfeeding and infant supplementation patterns of their Bantu neighbors,on whom they model their new sed
entary lifestyle.
 

Populations changing from a nomadic to 
a sedentary life probably should
be considered at high risk of instability of population growth rate--that

is, either of increasing fecundity for ecological reasons 
that are in part
nutritional or of dying eff, 
as 
occurred with Auctralian aborigines and
some American Indian tribes. Agriculturalists have much higher fertility
rates than nomadic pastoralists in the Sahel. The sedentary society optimizes its nutritional odds for survival in 
time of drought by colonizing
as large a geographical area as possible, because the chances that at 
least
one section of 
this tribal territory will remain agriculturally productive
is thus increased, Nomadic groups who depend for food ;n 
the size of their
herds have a greater advantage in keeping population growth commensurate withherd size, The increased fecundity of 
the Eskimos, following adoption of
bottle feeding, may also be associated with their change from nomadic to
settled living conditions. 
Agencies organizing food assistance to pro
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grams settling nomadic populations probably should carefully consider ways

that integrated program structures can motivate family planning among
 
these groups.
 

Economic or nutritional assistance 
to traditional agricultural socie
ties may also result in population growth unless the assistance "package"
includes family planning. Increased fertility could be predicted if
tility were positively correlated to income within 

fer
the group receiving
 

assistance.
 

Urban ,nigrants have been found to experience a drop in average fer
tility consistent with urban lifestyles (Ribe, 1980; Goldstein, 1973)

which alsc reflects family disruption occurring with migration. Poor ur
ban families, however, wnose access to modern sector opportunities andwhose general competence may both be low, also are at risk of increased fer
tility resulting from government assistance programs. For example, Liebow
itz and coworkers (1980) found that teenage girls in California who wererecipients of the Assistance to Families with Dependent Children (AFDC) orMedi-Cal programs were more likely to become unwed mothers than nonwelfare
recipients. .n these cases, better nutrition per se was not the culprit,
yet nutrition programs may have similar effects. 

Thus, the evidence suggests that indiscriminant food assistance may
increase fecundity 
 under certain socioeconomic circumstances. The proba
bility of this 
occurrence in most nutritional assistance programs is low,

in part because the effectiveness of such programs in reaching the poorest

and worst 
 noucished 30Z of developing country populations has proven ex
tremely low.
 

It 1! important to 
integrate family planning services with nutritional
 
assistance piograms 
to offset possible increases in fecundity that may be

associated witli reductions in infant mortality (resulting from improved

nutrition), wlth 
improved maternal nutritional status, and with reduced

intensity of breastf,.eding (resulting from supplementary feeding programs

for malnourished infants).
 

4. 
Extent to Which Nutritional Assistance Programs May Affect Population

Growth via Effects on Mortality, Lactation, and Fecundity
 

The answer to this question represents a bottom line that is 
impos
sible to calculate with precision, because the outcome depends on insuf
ficiently understood interactions over 
time, between variables that range
 
in value.
 

a. Review of 
Program Evidence and Projections
 

Few programs have measured and related changes in fertility, in nutri
tional status, and in mortality. 
The Imesi project in Nigeria, which of
fered health and nutrition surveillance to "under-fives," calculated that
0 to 5 year mortality of program participants was 37 per thousand, com
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pared to 91 per thousand in a control village, and 
that the general fertility rate in Imesi waf; 
one third higher than in the control village (228
 
versus 171 per thousand)(watkii et al., 1979).
 

Engel and Caedo (1975) estimated the impact of nutrition and family
planning progr iis on population growth in Bulacan Province, Philippines.
They found that family planning alone and combined family planning and nutrition programs both succeeded in decreasing population growth by 11% to12%, as compared to the control area, but that the combined program alsodecreased infant mortality by 19% and I to 4 year mortality by 10%, whereas tne program offering family planningl only decreased infant mortality by 10%
and had no effect on I to 4 year ,Dortality. 

What may be said with some certainty is that low-cost, integrated
programs can control both mortality and population growth, whereas inaction or withdrawal of nutritional assistance will not prevent population explosion. Low-cost, integrated primary health care, nutrition and family planning schemes, at their best, are capable of replicating in technologically
underdeveloped settings the same favorable reduction in mortality, improvement in nutrition, and reduction in fertility that occur with economic development in industrialized countries. Lowering of mortality, by whatever means, to ievels that are consistent with development goals, automatically
brings with it the need to lower birth rates to between 2 and 3 children
 per couple in order to stabilize population growth. Permitting endemic

malnutrition to continue will not lower 
 the population growth rate to theextent needed. The degree of malnutrition that would be required to keep
net reproduction rates at 
such low levels would approach famine conditions.
Such malnutrition would be incompatible with the changes in personal motivation that are necessary for voluntary adoption of 
the 2 child family.

Thus maintenance of low fertility by nutritional means would be inhumane
in the extreme and would be likely to be counterproductive in the long run. 

Venkatacharya (1978) has published a simulation model study of the
influence of variations in child mortality on 
population growth rates.
Differing levels of lactation amenorrhea and fecundity, and different
strategies of family size limitations are built into the model. 
 Interested

readers are urged to refer to 
this study as an example of the type of simu
lation process required to attempt to estimate the range of effects that

nutritional change may exert on population growth. 

1The 
simulation shows that under conditions of relatively low fecundity,

as in India,where postpartum amenorrhea lasts an 
average of 11 months, and
where family planning is consistently practiced according to 
typical rural
family size goals, population growth rises rapidly above acceptable levels
when mortality decreases. Thus, if families are assumed to stop child
bearing when they have two living sons (with provision for further child
bearing if the family has experienced more than one son death), the net
reproduction rate 
(NRR) still rises above 1.5 
as 
soon as infant mortality

(IMR) and child mortality drop below 100 and 50 
per thousand, respectively,

and life expectancy rises above 50 years. 
 With similar lactation and fecun
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dity assumptions, if families place no 
limits on fertility, NRR rises above
1.6 as soon as 
IMR drops below about 230 and childhood mortality below 146

and life expectancy rises above 34. 
 Reductions in mortality do appear

lead eventually to 

to
 
reductions in fertility for psychosocial reasons (pre

sented in Chapter 2).
 

Braudel and Gwatkin (1980) recently have developed projections
long term effects of accelerated mortality declines 

of 
on population growth.


They base their calculations on the United Nations document 
(1979) entitled
"Demographic Estimates Projections for the World, Regions and Countriesand 
as Assessed in 1978," which extrapolated current mortality and fertility

trends linearly beyond 
the year 2000 until a maximum life expectancy of
77.5 years for females and 73.8 for males was reached. These projection
procedures based on the Coale-Demeny West model life tables lead to theachievement of stationary population size in all 
geographic regions by
 
the year 2100.
 

Braudel and Gwatkin conclude that even if infant mortality rates indeveloping countries decline twice as 
rapidly as predicted by the United

Nations, which would mean an overall drop to less than one third of currentlevels by 1995 (to 24/1000), the stable population achieved in year 2100
would only be 8% larger than projected at current mortality rates. They
further project that such an increase 
would not have adverse economic con
sequences. 

In all of these scenarius, however, world population size will about

triple, from 2,894 million in 1975 to 8,457 million (with current mortality
declines) versus 9,162 million 
(with twice as rapid declines) in the year

2100. 
 The amount of hardship experienced by marginal socioeconomic groups

attempting to support this increased population can be expected to be
 severe. 
 The reader should 
realize, however, that no demographic prediction

to date has accurately forecast actual population growth.
 

b. Policy and Program Implications
 

Nutrition assistance programs may induce significant reductions in
mortality. 
 Their direct effects on 
fecundity are not well documented but
probably are much less 
than effects on mortality, except in special circum
stances. 
 If adequately managed, nutritional assistance should not shorten
lactation amenorrhea since 
an avowed goal of nutrition intervention in

general is to 
reverse secu' ir trends away from breastfeeding.
 

The above simulations indicate that relatively small decreases in

mortality have large adverse effects on 
population growth. However, the
 
momentum of population expansion worldwide is such 
that current declines
in mortal!ty that roughly equal the 
changes that can be achieved by nu
trition programs at their current best performance levels, have been pre
dicted to have a negligible effect 
on ultimate population size.
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The effectiveness of integrated nutrition, family planning, and primary health care programs in increasing contraceptive use and in decreasing mortality rates simultaneously suggests 
that such programs should have
priority. If well managed, they hold 
out hope for transforming highly vulnerable areas into locations where population growth can stabilize and mortality decrease to acceptable levels well before the year 2100.
 

B. 1ays in Which Fertility Change Affects Nutrition and Mortality 

1. The Negative Effects of figh Uncontrolled Fertility 

The fact that uncontrolled fertility has detrimental effects on nutrition, mortality, and on child development is uncontroversial and holds truein developint, countries and also in industrialized countries 
to a slightly
lesser degree. An understanding of the reasons for the detrimental effectsthat occur is important for the design of integrated programs. These reasons also constitute the rationale for introducing family planning into

health and nutrition programs in pronatalist countries, where 
 increaserather than limitation of population growth is desired. This section draws on a review by Wray (1971) of the effects on families of family size and
 
child spacing.
 

The need to control fertility in order to produce healthy childrenhas been recognized in many traditional societies where the value of children is high and where couples wish to produce as many offsDring as theycan. The frequently fatal protein deficiency disease, kwashiorkor, was
recognized in Ghana as the illness of children displaced too soon from the
breast by a younger sibling, long before 
 Dr. Cecily Williams identified itsnutritional cause in the 1930's (Williams, 1953 and 1963). 

Subsaharan African cultures have traditionally had rituals and taboosthat served to regulate fertility. Postpartum sexual taboos commonly last
for 1 to 2-1/2 years while the child 
 is being breastfed and sometimes longer as in New Guinea (Malcolm, 1970) . In other cultures the wife returns

to her mother's home for childbirth and 
 thus avoids sexual relations. InAfrica and in Indonesia the belief reinforcing abstinence is 
that sexua).
relations affect the monther's 
breast milk and make the infant ill. 
 The
 same 
cultures that practice prolonged sexual abstinence frequently also
perform female genital mutilation which involves removal cf part or all ofthe clitoris and labia minora. These operations, which are common only inAfrica and Indonesia (Hosken, 1979), generally reduce the woman's sexualdesire. Cult ces 
practicing abstinence usually are polygamous, 
so that
abstinence is required of the wife only. 
 Some African cultures such as
the Yoruba of Nigeria (Caldwei', 1977) and the Dinka of the Sudan (interviewed by the writer) also require women 
to abstain from sexual relations

when they become grandmothers, and 
thus avoid high risk births at the end
 
of the reproductive cycle.
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Uncontrolled fertility may take the following forms: 
 births too early

or 
too late in the woman's reproductive span; too many total births (exces
sive parity and large family size); and births spaced too closely (exces
sively short birth intervals). All of these forms commonly lead to poor

nutritional 
status for mother and child, to increased infant and child mor
tality, and (to a lesser degree) to increased maternal mortality. While some 
studies have looked both at nutrition and mortality, many of the studies of 
one factor have not documented changes in the other. However, the mechan
isms by which malnutrition would be expected to contribute to mortality in 
these cases are known. In this section we will review evidence for detri
mental effects by situation. Some of this material is drawn from a review 
by Huenemann (1975) and some from Austin and coworkers (1981). 

a. Births Timed Toc Early or Too Late 

Teenage girls tend to be sufertile in the first years following menarche 
because of a high incidence of immature anovulatory cycles with short lu
teal phases (Montagu, 1957). However, they can and do conceive before their 
own growth is completed. Babies born to teenager-; have lower birth 
weights, reflecting poorer intrauterine nutrition, and higher mortality
rates than da babies horn to women between the ages of 20 and 30, v inyen
industrialized countries. Two factors are at work. On one hand the ten
age girls are competing, nutritionally with their infants' fetuses in order 
to complete their own physical growth, and thus their nutritional needs
during pregnancy are higher than those of older pregnant women. Even if
 
these needs are filled, the teenager's uterus, ovaries, and breasts have
 
not finished growing and maturing so that the 
 physiological structures
 
designed to 
 maintain pregnancy and transmit nourishment to the fetus and
 
infant do not function as efficiently as in mature 
 women. 

Butler and Bonham (1963) reported in Britain that mothers under 20
 
years of age had a 
 23% greater risk of perinatal mortality than 20 to 24
 
year olds. A Pan American Health Organization survey of birthweight, ma
ternal. age, 
and birth order (Puffer and Serrano, 1975) showed irrefutably

th't teenage pregnancy entails heightened ris',s. in 3ao Paulo, Brazil, for 
example, 104 of every thousand babies born to teenage mothers died before 
their first birthdays, compared with only 53 per thousand born to mothers
 
between the ages of 25 and 29. 
 Kandeh (1979) found that very young mothers
 
had high infant and child mortality rates in Sierra Lecne. Wishik 
 and Van

der Vynckt (1974) found in El Salvador not only that iifants of young

mothers had poorer nutritional status 
and survival, but that regardless

of the present age of the mother her youngest child was more likely to be

in poor nutritional state if her 
first pregnancy occurred before she was
 
18 years old.
 

As maternal age Increases above 35, intrauterine and infant mortality

and the incidence of defective children increases progressively, due to age
alone, in both developing and developed countries, 
 As menopause approaches,

the oocytes decrease in number (Gray, 1977) and degenerate to an abnormal
 
state (Jones, 1975). The incidence of genetic defects detected by amni
ocentesis increases from about 1.5% at age 35 
to about 10% at 44 (Fuchs,
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1980). 
 Perinatal mortality also increases because of increasing maternal
complications of childbirth. 
The 	risk of low birthweight increases with
maternal age 	 for primiparous but not for multiparous women under satisfactory nutritional conditions (Niswander and Gordon, 1972).
 

Malnutrition maternal age interact
and 	 in the following way. Theefficiency with 	which the body 	 utilizes nutrients, and particularly proteins, tends to decrease with age. Thus where diets are only marginallyadequate, milk volume of lactating mothers appears to decrease with maternal age (Morley et al., 1968). Although this phenomenoncarefully studied, 	 has not beenit is a common personal observation of clinicians work
ing in developing countries. 

h. 	 Too Many Births: High Maternal Parity
 

It is difficult to separate the 
effects of maternal age from the effects of 
repeated childbirth, 
or high parity. The nutritional drain of
repeated births may be cumulative If diet and 
time 	between pregnancies are
not sufficient to permit the mother's nutritional stores to be replenished.Jell-ffe And Maddocks (1964) referred to this 	phenomenon as the "maternaldepletion syndrome." Particular nutrient deficiencies, such as iron deficiency anemia, goiter, and osteomalacia may become more severe with 	 each 
birth. 

It appears less likely than previously thought, however, that evenmalnourished mothers progressively lose 	weight with 	each birth. Accordingto Malcolm (1970), maternal weight loss, which formerly was thoughtgress with parity in 	 to proseverely undernourished populations in Highland,Guinea, actually progresses with maternal age, and not 
New 

with 	parity afterthe first birth. 
 Jelliffe and Jelliffe 
(1978) propose that such lack of
weight loss may be due to natural adaptive calorie-sparing mechanisms, including decreased physical activity.
 

Ourar. 
 and Stanley (1976) reviewed theon maternal 	 effects of increasing parityhealth in developing countries for the World Health Organization, using large, representative samples of
Teheran, Beirut, 	

women in Gandhigram (India),Manila, and Ankara. They 	 found no average decreasebody 	 weight for height in
(as measured by increasing ponderalcreasing parity in any group. 	

index) with in-
Decrease in hemoglobin levelcurred only in 	 with parity octhe Philippines, although the mean hemoglobin levels reported from India 
were very low (between 7 and 8 g/lO0 ml). 
 While the
study samples were not selected specifically to represent the lowest income 	and most malnourished groups, they also were not selected 
to represent 	the elite. Thus major effects occurring among the malnourished shouldhave 	been represented by suggestive trends in the representative populations. Such trends failed to appear.
 

Rao and Gopalan (1969) found 
 that 	anemia became more 	 severecreasing parity (in 	 with incontrast to the Gandhigram data 	just: cited). In South 
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India, 17.5% of women in their first to 
third pregnancies had hemoglobin

readings less than 10 g/100 ml as opposed 
to 27% of women in their fourth
 
or higher pregnancy. The proportions of 
women with severe anemia also in
creased with parity--less than 8 g/100 ml were 3.2% and 8.5%, respectively.
 

However the fact that undernourished mothers appear to maintain their

weight with increasing parity does not mean that they necessarily avoid

depletion or 
that their infants are not progressively deprived of nutrients.
 
Morley and coworkers (1968) found 
in Nigeria, for example, that both well

nourished and malnourished women gained weight with increasing parity. 
The
well nourished, who had an average non-pregnant weight of 117 lbs, added
 
an average of 2.3 
lbs with each birth, whereas the malnourished, w1o aver
aged 107 lbs, gained only 1 lb per birth. The malnourished group had 
a

high prevalence of low birthweight infants and also were unable 
to produce

adequate amounts of breast milk.
 

These findings could imply that the mothers should in fact gain a mini
mum amount of weight with increasing parity to compensate for decreased 
nu
tritional efficiency with age or 
because some dimensions of the mother's
 
own body may grow larger during pregnancy (e.g., her feet?). In this case

mothers who merely maintained prepregnancy weight or gained minimal amounts
 
would be depleted.
 

Birthweight, like maternal weight, appears 
to have a natural tendency

to 
increase with parity, which persists in countries with endemic preschool

malnutrition, as in Ghana (Zeitlin et al., 1981), so 
long as maternal

nutrition is relatively adequate. 
At very high parities, however, the in
cidence of low birthweight tends to increase (Petry and Pearson, 1955).
 

Child growth, as measured by height in adulthood or later childhood
 
tends to 
decrease with increasing birth order and with large family size
in both developing and industrialized countries, except in social classes in

which nutrition is particularly adequate (Wray, 1971). 
 These effects are
 
more pronounced 
in developing countries where malnutrition rates are high.

Rao and Copalan in the previously cited study estimated 
that 61% of mal
nourished children were of birth order 4 or 
higher, although these higher

birth order children comprised only 34% of the child population.
 

Infant and child mortality tends to 
be high for first births and for

births of parity 5 and over, as demonstrated in Table 5 from Wyon and Gordon (1971) and as 
found by Radovic (1966), Roberts and Tanner (1963), and
 
many other researchers.
 

Paiity above 5 also is associated with increased maternal as well as
infant mortality (Omran, 1971; Eastman, 1940). 
 Petry and Pearson (1955)

in Kentucky found that baseline maternal mortality rates doubled after parity 6, that infant mortality was 
three times as great as in parities 1

through 6, and low birth weights twice as 
frequent as in parities 1 to 3.
 

Most studies of parity have not separated the effects of age from parity. Oxhorn (1955) surveying 63,140 women delivered in Canada, did sepa
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Table 5
 

Mortality of children in Punjab village
 
by parity of mothers (1955-58)
 

Parity of mother 

Total/average 

1 2 3 4 5 6 7-12 

Number of births 230 209 210 197 165 136 326 1473 

IMR 172 117 145 124 172 164 206 161 

Second-year mortality
(deaths/1000 population) 76 16 24 92 96 77 95 68 

Source: Wyon and Gordon, 1971. 
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rate these effect3 and concluded that age over 
40 was more important than
parity in pregnancy complications, but that high parity alone also affected
 
fetal and maternal mortality.
 

Wishik and Van der Vynckt (1974) estimated that maternal age and parity accounted for a full 83% of 
the family variance in child survival in
their study sample in El Salvador, while variables of maternal weight and
height accounted for 12.3%. That mortality rates have actually been reduced on 
a population basis by concentrating births between the optimal
ages and at the best parities is claimed by Mardones (1976) as 
an explanation of the 22% decrease in infant mortality from 71 to 55 deaths per
thousand that occurred in Chile between 1972 and 1975. 
 During this period
Chile experienced more births in mothers aged 20 to 
34 and proportionately

fewer births of high birth order. Mardones produces evidence to support
the claim that 
these birth placement effects alone reduced mortality, ra
ther than changes in the standard of living.
 

c. Too Many Births: Large Family Size
 

The effects of large family size also are difficult to separate from
those of pariLy and maternal age. The consistent conclusion to be drawn
from studies of parity and family size is that the birth of 
too many children is detrimental to maternal health and 
to 
child health and development.

Mudhedkar and Shah (1975) found that in India 50% of families with more
than 3 children consumed 
 less that 80% of theii reference protein requirement versus 15.6% of families with I to 3 children. In families with 1 
 to
3 children, 47% had weights for age below 70% 
of standard. This percentage increased to 52% with 4 to 6, and to 
63% with 7 or more children. In
addition, 23% of single children suffered from anemia versus 54% of children in 3 child families. Child mortality also was about doubled when
there were more than 3 children per family. 
Family size effects held true
for both rural and urban families, although the rural group as a whole had
much higher rates of malnutrition. 
Wishik and Van der Vynckt's previously
cited study in El Salvador found two 
thirds of better nourished preschoolers to be from families of 4 or fewer children and two thirds of the worse

nourished 
to be from larger families.
 

Wray and Aguirre (1969) found that 
as 
the number of living children

increased, the proportion of malnourished preschool children increased,
and the amount spent per person 
on focd declined. Orraca-Tetteh (1970) reported from Ghana decreasing per capita expenditure on food, decreasing per
capita adequacy of calories and protein, and increasing percent of household expenditure spent for food as total family size increased from 1 to 14.
 

Engel and Caedo (1975) noted in the Philippines that minimum daily
food cost increased from 41% of the minimum wage for a family of 3 to 101%
for a family of 
7. They reported from the same study that families with
1 child averaged a 36% 
preschool child malnutrition rate versus 49% for
families with 3 children, and that 55% of preschoolers who had a sibling
 



52
 

less than 18 months younger were malnourished versus 29% of those who were
31 or more months older than the next born child.
 

d. 
Short Birth Intervals
 

The negative effects of high parity and large family size are reduced
if the intervals between births 
are long (they are not eliminated because
of the inevitable effects of increasing maternal age). 
 From the point
when children start contributing more labor or 
money to the family than
they take from the family, they may make a positive contribution to 
the nutrition and development of younger siblings and 
to the well being of the
mother. 
Well-spaced births also permit the mother to recover nutritionally

before embarking on a new pregnancy.
 

Negative nutritional effects 
on 
the younger children occur even in
indu-trialized countries when birth interval 
is less than a year. However,
short birth intervals are 
likely to be more detrimental to long 
term development 
in developing countries, where infant feeding and weaning diets do
not promote catch-up growth. 
Holley and coworkers (1979) paired 25 United
States infants born less than 
one year after their older sibling with infants of similar sex, race, and 
socioeconomic status born after 2 to 
5
year birth 
intervals and found lower birth weights and slower psychomotor
development in 
the short birth interval group. Bishop (1964) found in
studying 16,000 consecutive deliveries in Philadelphia that incidence of
prematurity was 
18% for intervals less than 1.2 
months, compared to 10% for
12 to 23 month intervals and 8% for 
intervals two 
years and longer.
 

Zeitlin and coworkers 
(1981), using multiple regression analysis to
study data from the preschool clinics in Ghana, found that birth interval
was 
a highly significant determinant of nutritional status as measured by
weight for age during 
the first three months of life and during the second
year, and of infant morbidity up to the second year. 
 This was a population
in which strong maternal depletion effects did not appear 
to occur, since
birth weight increased with parity. 
 Wray and Aguirre (1969), looking at
the older child in sibling pairs, found 
that only 27% of those with a birth
interval of three years 
or more were malnourished versus a 40% of those
with 2 to 3 year intervals and 53% 
with intervals of less than two 
years.
 

Short birth intervals also consistently increase infant and child
mortality rates in developing countries. Swenson (1978) found in Bangladesh that childhood mortality is significantly higher among children
whose birth is followed by another pregnancy in less than 12 months,
whether or not the second pregnancy results in a live birth, but 
that
likelihood of the firs' 
child's dying increases if the second child
lives. 
 Wolfers and Scrimshaw (1975) found among low income women 
in
Equador that both the older and younger child spanning the birth interval risked higher mortality if the interval was shorter than about 2
years, and that mortality risks were 
lowest for intervals of 3 years.
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Risks of miscarriage and stillbirth also were low with 3 year intervals.

They estimated that if measures 
were taken to 
prevent the occurrence
of pregnancy intervals shorter than 27 months, spontaneous abortions
might be reduced by one 
third and infant mortality by one 
half in similar
populations. 
 Short birth intervals result in many dependent preschoolers
demanding their mother's attention. Since the youngest is the most helpless and usually also breastfeeding, the mother tends to 
neglect the "deposed" child or children, who may be at 
the most critical growth and in
fection period from 12 to 
30 months (Morley, 1973).
 

e. 
Policy and Program Implications
 

Effects noted in 
this section are large, universally relevent, and
not subject to dispute. A further uncontested finding, which is not directly related to nutrition but is of importance to policy makers, is that
children of high birth order and children of large families perform less
well intellectually than children of small families from the same socioeconomic class (Wray, 1971; 
Stein et al., 1975). Most of the studiesdocumenting 
this conclusion have been conducted in industrialized countries
where family size has a minimal effect on nutritional status. What is meant
by this last statement is that children of 
small families in industrialized

countries still grow slightly more rapidly than children froim 
large families, but that the shorter children from the large families are not shortenough to fall below the third percentile, which defines the lower limit
 
of normal.
 

The amount of time that parents are able to spend with each child individually appears to 
be a key factor in the development of intelligence.

Children of 
large families and high birth order inevitably receive less
attention. 
For the same reason, 
twins also average lower results on intelligence 
tests than single children. 
This means that no amount of nutrition, health, and educational investment on the part of the government canmake large family size as beneficial as small family size for the devel
opment of human resources.
 

At the program level, 
the negative effects of uncontrolled fertility
on nutrition, health, and intellectual development should be taught as 
a
part of nutrition, health, and family planning education. 
Education at
this level, however, to 
low income program participants, is 
not an effective first step in engineering social change. 
A reason for this is that
social factors such as age of marriage, that are 
important determinants of
family size, 
are not determined by low income individuals, but by social
 norms set by tradition, by policy makers, opinion leaders, and the mass
 
meed ia. 

National policy makers need 
to have estimates of the size of the reductions in mortality and improvements in nutritional status and child
development that could reasonably be achieved by lacer marriage, longer
birth intervals, and smaller total family size. 
 They can then use this
information for plai.ning population strategies that 
are consistent with
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other development goals. 
 Such strategies might include legislation con
cerning the age of marriage, mass media campaigns promoting long birth in
tervals and small family size as a means of improving child health and
intellectual development, and various schemes for enriching the 
family

planning components of existing primary health care and nutrition programs.

Pronatalist policy makers 
can focus on reducing mortality and improving

nutritional status and 
can select a subset of 
the above strategies that

achieves these goals without limiting population growth. 

Individual program strategies should ideally be tied 
to larger na
tional strategies so that services provided by 
the program are reinforced
 
by the mass media and supported by reliable program supplies, including

teaching materials coordinated with a larger national campaign. 
 Yet even
 
in the absence of such support 
from the center, the negative effects of
 
high fertility on child nutrition and development remain a key theme for

individual one-to-one counseling and group education at the community 
level.
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Chapter 2 	 Psychosocial Interactions Between
 
Nutrition and Population Growth*
 

The preceding chapter considered the involuntary relationships between
 
population growth and nutrition, including the physiological links between
 
nutrition, reproduction, and survival. 
 This chapter looks at the conscious
 
and subcon3cious behavior of individuals and societies with respect to 
nu
trition and population growth.
 

A. 	Psychosocial Basis for Inverse Correlations Between Nutrition
 
arid Population Growth
 

Improved maternal and infant nutrition reduces infant and young child
 
mortality and may increase fecundity in 
some groups for physiological rea
sons. As noted in 
the previous chapter, these physiological effects re
sult in increased population growth in the absence of effective family

planning designed to achieve small family size. Actual correlations be
tween nutritional status and fertility level, however, usually run 
in the
 
opposite direction, except among groups and individuals whose participa
tion in modern sector development is marginal. 
 On a world wide basis, the
 
best nourished population groups have the lowest fertility levels. 
 The
 
reasons 
for this inverse relationship are psychosocial and are strongly
 
linked to economic development.
 

The most direct psychosocial connection between nutrition and fertil
ity is believed to 
operate through the effects of nutritional improvement

in lowering infant and child mortality rates. As noted in the previous chap
ter, malnutrition has been implicated 
as a causal or contributing factor
 
in up to 50% of deaths of children under the age of 
5 years in developing

countries. Moreover, integrated nutrition and 
primary health care pro
grams have proven their ability to lower mortality rates of under-fives by

about 50% in the first few years of 
operation in several rural developing
 
country settings.
 

A number of theories link psychological and social responses of such
 
decreases in mortality to 
changes in fertility behavior. The first part

of this chapter will review and critique the models proposed to describe
 
fertility responses to varying levels of mortality. Most of these models
 
are the subject of continuing research and debate, and 
are not mutually

exclusive. Since most appear 
to be applicable in describing behavior un
der certain socioeconomic and cultural circumstances, they are important
 
to an understanding of the varieties of psychosocial mechanisms by which
 
nutritional change may affect fertility.
 

Nutrition and fertility also are linked inversely but directly

through a range of development indicators and correlates that include
 
level of education, urbanization, per capita GNP, percent GNP from the
 
primary sector, wompn's employment, and cultural infant feeding practices.
 

*This chapter 	was written by Marian Zeitlin and Michael Meurer.
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Some of these less direct linkages are highly important in determining
 
program opportunities for integrated nutrition and family planning pro
jects. As an example, mothers who must work outside the home show in
creased receptiveness to family planning, while their infants and pre
schoolers are at high risk of malnutrition. They are, therefore, a pri
ority target group for combined nutrition and family planning programs.
 

A key development correlate of nutritional status and fertility is
 
the value of children, which changes with development, and which plays

a major role in determining ideal family size. 
 This chapter contains an
 
extensive discussion of theories concerning the value of children, because
 
these theories serve as underlying assumptions for the models that des
cribe parental responses to decreased mortality. For example, the hypo
thesis that parents will compensate for high mortality by extra births as
sumes that they attach a value to having a specifiable number of surviving
children. The other development correlates that have implications for the
design of integrated nutrition and family planning programs tend 
to exert
 
their effects through changes in the perceived value of children to the

family unit. 
For this reason, they will be discussed in the section on
 
program design implications at the end of the chapter. 

The reader of this chapter should bear in mind that much of the re
search presented has been conducted at the areal rather then the micro
level. Generalizations from macrolevel relationships to the actions and

motives of individuals should be made with great caution. 
Macrolevel data
 
sets usually cannot be constructed 
to contain many of the variables that
 
would be needed in order to 
partial out spurious relationships. The in
terested reader is referred to Hannan 
(1971) and to Alker (1969) for a dis
cussion of 
the problems inherent in microlevel interpretation of macrolevel
 
findings. 
 To understand the complexity of our investigation the reader is

also encouraged 
to examine his or her own personal motives for child bear
ing.
 

B. Demographic Transition Theory
 

Social scientists have proposed a comprehensive theory of the rela
tionship between mortality and fertility known as the demographic transi
tion theory (Notestein, 1945). 
 The theory of the demographic transition
 
postulates that there are three stages that societies invariantly follow
 
during the 
course of their evolution. During the first stage, the pattern

typical to preindustrial societies, there is a period of high fertility

and high mortality, and the net reproduction rate is relatively low. 
Dur
ing the second stage, mortality falls, but fertility remains high, and
 
population growth is rapid. 
 During the third stage, fertility falls, and
 
the rate of population growth diminishes. The onset of economic develop
ment lifts the country from stage 1 to 
stage 2, where mortality falls
 
quickly in response to development (including public health measures), but
 
fertility slowly responds to 
the changing social environment.
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The theory was proposed on the basis of analysis of European demo
graphic patterns. Some European countries do not precisely fit the model,

and its applicability to developing countries in Africa, Asia, and Latin

America is not at all certain. 
 Most Third World countries are in the 
sec
ond stage, and we cannot be certain they will enter the third stage as the 
European countries Oil the thedid. hopeful side, demographic history of
Japan, the most highly industrialized 
 country with a non-European culture,
is in accordance with the theory. Moreover, developments in South Korea,Taiwan, and Puerto Rico have shown that under favorable conditions, fer
tility may fall within 2-4 years of a fall in death rates, or much more
rapidly than previously occurred in Western countries (Wray, 1975; Schultz, 
1969; Schultz, 1971).
 

Long time-series, cross-national data relating mortality to fertility
provide some interesting results. Schultz 
(1976) found that the rate of

decline of 
the birth rate was correlated with the 
rate of decline of in
fant mortality, while Taylor and coworkers found(1976a) that the faster
the duLline in infant mortality, the smaler the gap between the indecline
infant mortality and the onset of fertility decline. Both found that

these r,.lationships held for almost all countries studied. This provides

strong evidence for the applicability of the demographic transition model
 
to lesser developed countries. As noted in the first chapter, 
 interven
tions 'n the form of integrated community level nutrition, primary health
 care, and family planning programs have proven their ability to 
contribute
 
to fertility decline by increasing contraceptive use very rapidly.
 

According to Preston (1978), the early 1970's was a period of almost

unguarded optimism about the ability of reductions in child mortality toinduce major declines in fertility'through pre-existing social mechanisms.

The United States National Academy of Sciences (1971), the United Nations

Department of Economic and 
 Social Affairs (1972), and the Bucharest World
Population Conference of 1974 all produced policy position papers affirming

that reduction of infant and child mortality was a prerequisite for fertility control. The World Population Conference stated, moreover, that it is"agreed that the following development goals generally have an effect on
the socio-economic context of reproductive decisions that tends to moderate fertility levels: (a) The reduction of infant and child mortality,

particularly by means of improved nutrition, sanitation, maternal and child
health care, and maternal education . . . ." (United Nations, 1974). 

Since this time, it has become evident that a fall in birth rates isnot an automatic or reliable short term response to mortality decline. 

The theory of the demographic transition per se 
is a crudely sketched

r:mpirical model that does not tell us anything about the underlying mechan!sms responsible for the relationship noted between mortality and fertil
ity. Several ad hoc explanations have been advanced, all of which are

plausible. 
 Economic development is the cornerstone of these theories.

Development gradually leads to a reduction in mortality, improved nutri
tion, increased education of the population, the introduction of birth con
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trol technologies, migration from rural to urban areas, the shift from ex
tended 
to nuclear families, and other social and technological changes.
 

Teitelbaum (1975), in a critique of the relevance of the demographic

transition theory for developing countries, concluded that the basic
causal structure of the transition theory is sound at high levels of gen
erality, but difficult to apply to explain fertility ranges in individual

countries. 
 Teitelbaum concluded from a careful examination of 19th Cen
tury European data by Coale (1973), that high levels of development are
sufficient to bring about fertility decline, but that decline in birth
 
rates is not pegged to any given threshold of development and in fact
sometimes precedes development as it is commonly measured. Perhaps most
importantly, he called attention to the fact that the development in many

countries is not expected to rise in the medium-term future to the high
levels that would be sufficient to induce fertility decline, based on ev
idence from the European experience.
 

Teitelbaum drew together 
two lists of differences between 19th Century Europe and modern developing countries. 
 The first list of factors
works 
against rapid fertility decline in the developing world; the second
favors rapid decline. 
 These factors are shown below in tabular form:
 

Factor 
Europe 

19th Century 
Developing 
countries 

Effects on 
fertility 
decline 

Mortality 
decline 

Slow Rapid 

Fertility Moderate High
 
before decline
 

International 
 Outlet for pop- Not substantial 
migration ulation growth
 

Average 
 90 Years 
 As low as 20 
 -
doubling time 
 years
 

Momentum for 
 Moderate Very high

further growth
 

Occupational In equilibrium 
 In disequilib-
 -
and rural/urban with popula- rium
 
mobility 
 tion growth
 

Opportunities Higher 
 Lower
 
for female
 
employment
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Effects on
 
Europe Developing fertility


Factor 
 19th Century countries decline
 

Provision of 
 Feasible Difficult be
universal 
 cause of popu
education 
 lation explo

sion
 

Pace of Slower Faster +
 
development
 

Methods of Poor 
 Effective +
 
fertility
 
control
 

Latitude for Already defer-
 Large changes +
 
deferring ring marriage possible
 
marriage
 

Legitimacy of Not legitimate Increasingly +
 
small fam 4 ly acceptable
 
nurm
 

Government None 
 Substantial +
 
inputs to
 
family plan
ning
 

Government Poor 
 Fairly good, +
 
ability to 
 with mass
 
reach cultural media, etc.
 
subgroups
 

International 
 Nil Available +
 
assistance
 

Pace of Slow Rapid in some +
 
fertility 
 countries
 
decline
 

The fact remains that most developing countries in the world are in
 
the second stage of the demographic transition, that they have falling mor
tality and high fertility, and that the current world population explosion

continues. For example, Latin American countries generally (Hout, 1980)

and Mexico in particular (Seiver, 1975) have maintained high fertility in
 
spite of rapid economic development. Other countries with high fertility
 
are not developing rapidly.
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Politically powerful family planning programs, as 
in Indonesia, also
provide encouraging evidence that widespread fertility control may precede
mortality decline and nutritional improvement if family planning acceptance generates sufficient social and 
political approval. 
 In the apparently not untypical hamlet of Pulo in the mountains in Central Java, Zeitlin found in 1979 in perusing the hamlet 
:ecords with the headman that 51%
of 
the children under five suffered from malnutrition but that 63% of
childbearing couples were family planning acceptors. The chiefvillage in which this of thehamlet was located had one 8 year old daughter andplanned to have no more children. As it is generally agreed that contraceptive practice by 65% of potentially fertile couples is sufficient to
stop population growth, this hamlet probably has succeeded in controllingfertility without solving the problems of malnutrition and high mortality. 

Pressure on the land and high aspirations for education in ruralIndonesia also may make this country situation unique. Anecdotal evidencesuggests that rural families are quite candid in expressing mixed feelingsabout chi]drearing, consistent with impressions that current theories concerning motivatiols for fertility behavior are somewhat oversimplified.Low income famililes frequently admit that they do wantnot more childrenif they cannot Ieed them, and that they are unable to provide adequatelyfor the children they already have. Yet the same families may note that
in old age trhuy will he dependent on their children for support, 
 and thatthey cannot be certain that the number they have currently will survive. 

An underlying assumption of the theories relating mortality to fertility is that parents have mastered some means 
of controlling fertility,
so that they have the capacity for conscious regulation of family size.The 
fact that fertility fell prior to development in parts of France
(Coale, 197") and simultaneously with development 
in South Korea (Repetto,
1978), 
in both cases before the widespread availability of modern contraception, suggests that when motivation to 
limit births is high enough,
couples will succeed in using technologically inferior birth control methods. The existence of herbal or 
mechanical abortifacients and 
traditional
birth control techniques (such as a cervical cap made from opium ash inChina) attests to the fact that a range of 
high risk and low satisfaction

birth control methods have always existed. 

The number of illegal abortions obtained may be far higher than acknowledged by the family planning establishment, and in this respect thepeople may be well ahead of the professionals in their actual practice offamily planning. 
 When Wray first went 
to Cali, Colombia, in 1961, the
university hospital delivered 600 babies and treated 200 cases of 
complicated abortions per year. 
 Abortion complications had become the leadingcause of death in women aged 15 t, 45. Yet the hospital physicians were
largely unaware of 
the implications of 
these figures for family planning.
The Chileans first examined the abortion problem when they became aware
that the treatment of complicated abortions had become a major proportion

of national health costs.
 



61 

C. The Value of Children
 

The central tenet of the theories that relate infant mortality to
fertility is that childbearing is goal directed; that is, that parents do 
not bear children inadvertantly or for the pleasure of the childbirth ex
perience but 
for the rewards expected to accrue from surviving children.

If the net reward per surviving child declines below zero as the number of
surviving children increases, then it is reasonable to expect parents to
set numerical targets for surviving children. If the economic value per

additional child 
 remains high throughout the achievable range, as is appar
ently the case in many developing countries, then the appropriate strat
egy is to continue childbearing as long as possible regardless of mortal
ity rates (Preston, 1978).
 

Economists analyze fertility decision-making from three perspectives:

the child is an investment good, the child is a consumption good, or the

child is a by-product of martal relations (Cochrane, 1975), Although

economic considerations are only one 
factor determing fertility, they are
 
a crucial factor. It seems 
likely that families living at subsistence
 
levels may be strongly affected by the economic 
costs and benefits of

bearing children. The investment model assumes that parents have child
ren because as the children mature they 
will work and contribute to the

parents' income. The consumption model 
 assumed that parents have child
ren because they like them. But parents 
 must weigh the cost of children

against the cost of material goods in order to decide how many 
 they want.
The by-product model assumed that children are by-products of sexual ac
tivity, and so children represent the cost of sexual relations (without

contraception), and this 
cost must be weighed against the cost of other
 
goods.
 

i. The Investment Model
 

The investment model, which has received the most support from empir
ical studies, shows that the 
cost of educating children, the cost of
childrearing, and maternal opportunity costs 
(i.e., the value of the earn
ings a mother foregoes by not working) are 
important determinants of ideal
 
family size. 

If, as in modern industrialized countries, each child 
is a large net
drain on family income, many adults will view childbearing as an unprofit
able investment. In 
the United States, for example, the director of the
 
Office of Population Research at Princeton University, Charles F. Westoff

(1980), has predicted that 30% of American women now of 
childbearing age

will never have children because of perceived high personal cost.
 

One variant of the investment model was proposed by J. C. Caldwell
 
(1976). He contends that, contrary to 
the belief of many demographers and

economists, the fertility behavior of 
families in the Third World is quite

rational. 
 The formation of the desired family size goal is determined
 
primarily by the net 
flow of wealth between generations. If parents can
 



62 

expect to receive more wealth from their children than they give to them,
desired family size will be large; 
otherwise the desired 
family size will
be small. 
 In this model the demographic transition is caused by socio
emotional change in developing societies.
 

Caldwell 
(.1977) shows that economic factors in rural 
areas do not

favor small family size in Nigeria. Nigerian children remit large portions

of their income to their parents; the more children, the larger the remit
tance. 
 Large family size is favored by socioeconomic conditions in Banglade'h also. Barhat-e-Khuda (1977) 
found that almost half of parents surveyed in rural Bangladesh belie-,ed that boys who did 
not attend school
 
earned more than they cost by age 11 to .1.4.One-third believed the same
concerning girls. 
 Cain (1979) found in langladesh that a parental strat
egy of fertility maximization tended to increase the chances of upward in
tragenerational economic mobility.
 

A rough inverse comparison between the economic value of 
children in
rural Nigeria and Ghana versus the United States illustrates the extreme
changes that occur 
with the development process. 
 Caldwell discovered from
 
household surveys that Nigerian and Ghanaian children began to work productively for the household at about the age of 
5, and that parents estimated each child born would remit an amount of mone- to the parents equivalent to 10% of household income in addition to providing old age and dis
aster security. 
 In the United States, on 
the other hand, the cost of
rearing a child 
is very roughly equivalent 
to four years of total house
hold income (when it is considered that lower income families tend to invest correspondingiy less 
per child in higher education). This would be

equivalent to a cost of 
10% of family income per child per year over 
40
 
years, with no guarantee of old age or disaster security.
 

Caldwell believes that cultural changes in family structure are inevitable with urbanization and 
the adoption of modern sector aspirations.

He argues that: "a movement toward monogamy, a strengthening of the conjugal bond over all others, a strengthening of Ehe parent-child bond over

all relationships external 
to 
the nuclear family, and ultimately an emphasis on what parents owe children rather than what children owe parents"

is in fact bringing about a change in the 
net 
flow of wealth between generatioas in urban West Africa. Indeed "if economic change were to 
be halted
 
now, the crumbling (of the old social order) would continue."
 

So it is the acceptance of modern sector values rather than 
industri
alizatior, per se that brings about 
increased parental obligations to each
child and hence fertility decline. 
 These values include competitive as
pirations for success 
in modern professions and careers, to which only the
few gain admission. Competition for the positions at 
the top of this nar
row pyramid requires heavy investment in the development and education of
the child. 
 Supporting children in modern sector lifestyles also requires

major investment in 
consumer goods and consumption activities for the
 
child.
 

Few developing countries have adequate pension plans 
to support the

elderly. Therefore couples in these countries may desire 
to produce a
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sufficient number of children 
or a sufficient number of sons 
to guarantee

them support in their old age. 
The need to guarantee support at a time
 
when parents can no longer earn 
their own living leads to an asymmetry in
 
the costs of bearing children. Parents who need surviving sons to support

them in their old age incur a high cost 
if they produce too few children
 
and do not have enough sons who survive into their old age.
 

On the other hand, the cost of having more children than is necessary

to 
insure support is rlatively small in subsistence economies and declines
 
with additional family size. 
 In the absence of educational expenditures,

the cost of an additional child declines because the family has already

made fixed investments in housing and child care, 
so the major additional
 
expenses incurred by the family are only for food and clothing. Further
more, food preparation and other household 
tasks are more efficient when
 
operated on a larger scale (Schultz, 1975). The risk of infant mortality

introduced uncertainty into the process of fertility decision-making, so
 
parents are likely to take advantage of economies of scale by having more
 
children than they would desire under conditions of certainty (Schultz,
 
1975).
 

John Stuart Mill anticipated the investment model when he advocated
 
peasant proprietorship. Mill argues that landless peasants would produce

the maximum number of 
children possible, thereby maximizing the return
 
from the work of their children. However, unlimited population growth has
 
external costs. iks the number of laborers grows, while land is held con
stant, labor produces diminishing returns. Therefore, the average wage

paid each worker falls. A single family is not aware of 
this though, be
cause the addition of a single child to 
the work force has a negligible
 
cost in terms of diminished returns. 
 It may be rational for individuals
 
to 
have as many children as possible, but irrational for society as a
 
whole. The problem is known as 
the tragedy of the commons (this term
 
originated by Garret Harden is discussed by 
Bush, 1973). The solution in
 
the simplest case is 
to grant every peasant ownership of a plot of land 
so
 
he will directly experience the diminishing returns to labor.
 

2. The Consumer Good Model
 

Freedman 
(1963) proposed an interesting model of the consumer good

type. In her model it was assumed that the cost of raising a child is de
termined by a family's socioeconomic status. 
 The costs of raising a child
 
increase with rising status. 
Families with low incomes relative to other
 
members of their class should have fewer children than wealthier people

in their class. 
 In the short run, though, prices of children do not rise

with income because neither one's reference group nor the norms of groups

change radically. In the 
longer run, the cost of children rises as norms
 
about how to 
care for children change (Cochrane, 1975).
 

The consumer good model may be appropriate In urban areas of Third
 
World countries and in industrialized countries. Caldwell's work, cited
 
above, might be rephrased to state 
that the change in values with urban
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ization involves a psychological shift from viewing children as 
investments

towards viewing them as consumer goods. Aghajanian and Tushakkori (1979)

studied the value of children in Shiraz, Iran. 
 The most trequently men
tioned value of children to parents was 
the pleasure and stimulation that
they provide, although one-third did mention that the economic value of
children, especially for old age security was 
important. This finding may

not be completely reliable, though, since it is based on a survey of high

school students, who did not yet have economic responsibilities.
 

3. The By-product Model
 

In the by-product model, parents are assumed 
to be noncontracepting,

children are not assumed 
to have consumption or investment value. 
The
 
parents must choose the proper trade-off between years of sexual activity

and their material standard of living. 
 Parents maximize their utility

given the constraints of income and the need for a subsistence diet. This
model predicts that an 
increase in income will increase fertility if sex
ual relations is a "normal" good (i.e., 
when income increases,people spend
part of the increment on material goods and part on prolonging sexual re
lations).
 

D. Cultural Norms for Desired Family Size
 

The economic cost-benefits of childbearing probably set the upper

limits of family size norms within a society. Yet, at the family level,

ideal family size also is shaped by cultural norms and personal preference
(Cassen, 1976; Anker, 1978). 
 Other determining factors and correlates of

cultural fertility norms include religion, ideology (a country may be pronatalist or anti-natalist), economic organization (farm life typically

leads to 
larger family size), family structure (extended families have a
larger family size than nuclear families (Ryder, 1976)), and the role of
 
women in society.
 

Cultural norms are internalized by tLe socialization process and become part of an individual's decision-making process. Personal values in-
teract with an individual's environment to 
help shape preferred family

size. Conscious calculation of the costs and benefits of children in economic terms against the level of a family's income and the need for children
for support during a couple's old age also partially determine the number
of children that a couple will desire. 
 Furthermore, infant mortality in

the community, among a couple's siblings during their childhood or during
their previous married life, affects desired family size according to a
study in Guatemala (Pebley et al., 1979). Desired family size may operate
in terms of one sex only. In many cultures, parents have a strong prefer
ence 
for male children mainly because males bring greater economic return
 
to the household 
(May and Heer, 1969; leer and Wu, 1975). Males often
bring in a dowry when they are married; in patrilineal societies sons pass
on 
the family name and property; and 
sons are more likely to provide econ
omic security for 
their parents in old age than are daughters. Males also
 
are necessary to perform religious rites in some religions.
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It is important to the mortality-fertility theories that ideal family

size be relatively stable over the course of a marriage and 
that a couple

act on the basis of their desires. Empirical work is very difficult un
less ideal family size has these properties. Research by Rodgers (1976)

shows desired family size to 
be stable over a couple's reproductive span.

Although it is possible that infant 
or child mortality could reduce ideal
 
family size--a couple could be disillusioned with the experience of bearing

children and reduce their desired family size--evidence from Thailand sug
gests that this is not the case. In 1969 and 
1972 the same grrnp of 678
 
married women were asked 
their ideal family size. The responses were sta
ble and unaffected by infant mortality (Rodgers, 1976). 
 Knodel (1973 and
 
Prachnabmoh 
(1973), also in Thailand, investigated the internal consistency

of desired family size responses and found them to be meaningful. However,
 
Pullum (1979) found 
that desired family size increases with births after
 
the initial desired family size is reached in Sri Lanka. 
 If desired family

size did 
fall when infant or child mortality was experienced, we would not
 
expect to find a correlation between mortality and fertility.
 

It is also possible that 
the target family size is beyond a couple's

fecundability. 
 In that case, after infant mortality, the number of live
 
births produced would be the same as 
if there had been no infant mortality.

In other words, the couple continues reproducing at the same rate regard
less of infant deaths. This is the case in rural areas 
of Africa according

to Kocher (1976), who estimated supply and demand equations for number of
 
children born in rural Tanzania. He found that the supply equation did
 
well in explaining the variance of children ever born, but the demand equa
tion did not. This indicated that fertility was determined by supply con
straints. This also appears to be 
the case in Pakistan and Bangladesh
 
(Chowdhury et al., 1976).
 

E. Fertility Responses to 
Infant and Child Mortality
 

Given the above conditions and assumptions, parents tend to desire a
 
certain completed family size or a certain number of 
sons. The theories
 
presented in this section contend that parents will respond either 
con
sciously or unconsciously to infant and child mortality in order to at
tempt to adjust 
the number of live births that they produce during their
 
reproductive span to compensate for child deaths, so 
that the net number
 
if surviving children will equal 
their desired family size (Taylor et al.,
 
1976a).
 

Three decision-making strategies have been proposed that could 
account
 
for this behavior. The first is called the child replacement hypothesis.

It postulates that parents respond 
to the death of a child by shortening

birth intervals or by delaying the 
use of contraceptives in order to re
place the lost child and to achieve a desired number of surviving children.
 
The 
second, called the insurance hypothesis, holds that parents consider
 
infant mortality levels in the community and produce a number of children
 
greater than their desited family size in order to hedge against the risk
 
that one or more of their children may die. The third, or investment
 
strategy, calls for reduced fertility and increased expenditures per
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child as mortality falls, the reason being that the probability of ik:king
an "unprofitable investment" (i.e., 
a child dying) declines as mortality
falls (Schultz, 1975). 
 These three strategies will be explained, and the
 
evidence for them will be discussed.
 

1. The Child Replacement Hypothesis
 

The child replacement hypothesis has been the basis for more empirical work than the other two. See Schultz (1976) for a review of 
these
studies. 
 This research presumes that parents have a fairly certain idea
of the number of children or the number of 
sons that they want or 
can ifford. In the event of 
the death of a child, the child will be replaced.
Replacement occurs either by the birth of an additional child at the end
of the "normal" reproductive period 
or thrcugh shortening of the birth interval. It 
was explained in the pre-ious chapter that a physiological
mechanism already exists by which infant mortality results in shorter
birth intervals. When an 
infant dies, breast feeding is cut short, and
lactational infertility ends. 
 ThE replacement hypothesis claims that in
addition to 
this mechanism parents deliberately attempt to conceive again
more rapidly than they would if the previous child had lived. Accordingto this hypothesis, a decrease in child mortality will result in a majordecrease in total births because a large proportion of these births occur
 
only to replace dead children.
 

Recent work studying the replacement effect suggests that it is not
as important as originally believed. 
Preston (1978) reviewed studies of
the replacement effect and noted that in no population studied is the replacement effect achieved by both physiological and volitional mechanisms

combined larger than 50%, when proper statistical controls are 
instituted.
Moreover, because of statistical problems the measured rate of compensation
is likely to be biased upward. lie concludes that "the picture is riot 
attractive for those who look to mortality reduction as a means of reducing

fertility through replacement effects ...."
 

Many researchers 
finding a replacement effect had not 
controlled
for the biological interval effect due 
to breastfeeding. Based on work
in Egypt, Risk and coworkers (1980) report that "initial differences in
birth intervals between women with and without child mortality experiences
are largely eliminated when appropriate controls are introduced for variations in lactational amenorrhea. 
 This finding is consistent with a growing body of research indicating little behavioral response to child mortality for birth intervals when biological factors are controlled." Evidence from Bangladesh also indicates that no 
replacement effect is found
when lactation amenorrhea is controlled (Chowdhury et al., 1976).
 

Rizk and coworkers did find child mortality to be significantly related to number of additional children desired and 
to the use of contraceptives, and the level of community child mortality to 
be related to contraceptive use. Interestingly, in South Korea it 
was found that prior to
the introduction of family planning only physiological effects, not behavioral effects, determined birth intervals. 
 But after contraceptives
became widely available and used a marked replacement effect was present

(Park et al., 1978).
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Studies showing a replacement effect report that first born children
 
that die are replaced quickly (Schultz, 1976). This may be due to the im
portance of producing a male heir in the case where the child was a boy.

The social pressure on a woman to be fulfilled by raising a family may also
 
play a role. It is not certain whether subsequent infant deaths are compen
sated for during the middle or late years of tie reproductive span. The
 
timing of replacement during a woman's reproductive span is an issue that
bears on the use of contraceptives.
 

Modern contraceptives are used by a minority of the population in
 
lesser developed countries although it is still a significant number.
 
Contraceptives can either be used to 
limit family size or to space births.
 
Contraceptive ,,se for the purpose of limiting family size could be signif
icantly affected by infant mortality if the replacement hypothesis is cor
rect. If couples are motivated to replace lost children during the late
 
years of their reproductive span, there will be a delay in the use of con
traceptives. Curiously, it was found in Taiwan that infant mortality ex
perience was uncorrelated to attitudes about contraceptive use, but it was
 
correlated with contraceptive behavior. 
 It was found that couples that
 
had Experienced infant mortality delayed the initial use of contraceptives

when compared to 
similarly situated couples that did not experience infant
 
mortality (Rutstein, 1974).
 

At least two fundamentally different contraceptive strategies appear

to 
exist among traditional groups adopting contraception. In much of Sub
saharan Africa (Ware, 1976) contraception appears to be common before mar
riage and in the postpartum period as a substitute for abstinence in order
 
to prolong birth intervals. In most other areas, contraception is used
 
primarily to terminate childbearing after ideal family size has been
 
achieved (Potter et al., 1965b; Ajami, 1976).
 

Replacement is common in societies in Subsaharan Africa, Indonesia,

and New Guinea, that practice contraception in the form of postpartun ab
stinence. Although this practice is becoming obsolete where it is wide
spread, it significantly reduces fertility. If an infant dies, 
the par
ents resume 
sexual relations often with the intentional goal of replacing

the lost child. The birth interval is much shorter than if the child had
 
survived and the period of abstinence were maintained (Cassen, 1976).
 

. Son Preference
 

Evidence for the effects of 
son preference on child replacement is
 
conflicting but generally fails to 
support the theory that son preference

is translated into greater replacement of deceased sons in most societies.
 
A few studies have shown that families having a strong preference for sons
 
do act on this preference when it comes to replacing a child that has died
 
(May and Heer, 1969; Heer and Wu, 1975). Rutstein (1974) conducted a
 
multiple classification analysis of data from 2277 Taiwanese couples. 
He
 
found that "experience of child mortality generally increases the likeli
hood of having another birth when a boy has died and increases it to a
 
lesser extent when a girl has died."
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A larger number of 
studies have found no sex difference in terms of

replacement or in terms of 
the sexual composition of the families of con
traceptive acceptors. Balakrishnan (1978) analyzed 
lata from Costa Rica,

Colombia, Mexico, and Peru and found 
that the deceased child's se., had

little influence on subsequent fertility. Repetto's (1972) study in Mor
occo found that women who were contraceptive acceptors did not have a
 
larger number of sons than other women. lie also reported that large fam
ily size tended to be correlated with a larger proportion of sons in the
 
family in India, Bangladesh, and Morocco, suggesting that better care 
for
 
sons rather than replacement or insurance effects had led to higher sur
vival rates for sons than foL daughters. This finding is consistent with 
the higher female mortality rates noted earlier.
 

The Pearscn Commission (1969) also found that large family size gen
er 
i±y tends to be correlated with a large proportion of sons, consistent
 
with the fact that 
sons provide more contribution to the family's income

and hence are more affordable. 
Rather than encouraging replacement of
 
deceased sons, son preferen-.e appears to lead 
to heightened rates of in
fant mortality among females. 
 Parents may intentionally or, more likely,

unconsciously invest less adequate food and 
care in their daughters and

increase the risk that they will be victims of infant mortality. Scrim
shaw (1978) finds evidence of this 
sort of neglect from Ecuadorian data.

She found that "the 
sex ratio for the first child was unrealistically

high in favor of males--68 males to 32 females.... The statistical probability of the observed ratio occurring by chance is less than 
.01 ....
 
Several in-depth anthropological studies in the 
same region indicated that
 
female neglect or even 
infanticide occurred occasionally, and that it 
was
 
considered very important 
that the first child be a male."
 

Cook (1964) present,, data from Jordan, Lebanon, Syria, and Palestinian

Arab populations that document consistently poorer nutritional status and
 
higher mortality rates for girls 
than for boys from ages 1 to 5. Kimmance
 
(1972) found equal numbers of male and female infants malnourished at 3

months but that 62% of malnourished infants were girls by the age of 
6

months. Historic data from England (Cowgill, 1969) also shows higher mor
tality for female than for male children.
 

In addition, research in India found that boys received more food
 
and medical care than girls (Singh et al., 
1963), and that during the

first five years of life the fe..ale death rate was 74 per thousand com
pared to 50 per thousand for males (Wyon and Gordon, 1971). 
 Research
 
from India shows that female infants have higher survival rates in fam
ilies where women work for wages outside the home and thus have higher

economic value to the family (Schultz, 1980). 

Evidence from Africa indicates that underinvestment in children is

sensitive to economic factors. 
 Bride price systems in much of Africa
 
favor the value of female children. 
A study by "eitlin and coworkers
 
(1981) in Ghana found female infants to have 
a higher average nutritional
 
status than males. In Upper Volta, child 
care improves when children are
 
scarce (Retel-Laurentin and Benoit, 1976).
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2. The Insurance Hypothesis
 

The insurance hypothesis suggests that couples will give birth to
more children than they actually desire during the 
course of their reproductive years in order to guarantee that 
their desired number of children
will survive to adulthood. 
 This hedging is not necessarily conscious,

though. Retherford 
(1975) contends that in pre-industrial societies the
cultural norm for family size is much greater than actual family size--the
consequence is 
that hedging is pre-programmed into 
the lifestyle of the
people in these countries. Families attempting to reach the ideal family
size suffer infant mortality and 
end up with a slightly lower actual family size but one that is still large enough to provide security for the
parents in their old age, or 
to provide sons. 
 Data from India shows that
most people surviving to 
the age of 65 do have surviving sons, but this
study may suffer from a sampling bias (Preston, 1975). Those that do survive to 65 are likely to 
have higher incomes, be better nourished, and
perhaps have a better 
inderstanding of 
health and nutrition than those
that died earlier. 
 These advantages may also be responsible for a higher

rate of survivorship among their children.
 

As mentioned before, there is an asymmetry in the costs of bearingchildren. 
 As a result of this asymmetry, desired family size in many
countries is stated in 
terms of a minimum acceptable number of children
rather than as a specific target. This formulation of family size intention lends itself to insurance behavior (Ridker, 1976; Schultz, 1976;

Preston, 1975; Retherford, 1975).
 

The degree of 
hedging should be related to 
the rate of infant mortality in a society and should decrease as mortality declines. Empirical
studies have attempted to relate fertility to different measures of infant mortality to 
prove the existence of an insurance effect and have met
with some success. Pebley and coworkers (1979), 
in a study of Guatemalan
families, correlated mortality of women's siblings in their childhood
with the number of live births these women produced during their reproductive span and 
found a significant relationship. Rutstein's (1974)
study in Taiwan found that fear of 
infant mortality as measured by survey
responses was also correlated to 
family size. Furthermore, Heer and Wu
(1975) found in 
rural Taiwan and urban Morocco that the actual community
level of infant mortality was cocrelated to 
family size when comparing
different communities. However, the Ptbley study found 
a negative correlation between community mortality levels and 
family size.
 

In the developing world the mortality rate may be 
high among children
as well as among infants. 
A child must survive for several years before
his parents can be confident he will survive 
to adulthood. May and Heer
(1969) analyzed 
the incidence of mortality in India and concluded that, on
the average, a mother is not 
sufficiently assured of 
son survivorship until
she is 32.6 years old. Much of 
a woman's reproductive span is over by
that time. Consequently, couples may plan to have more children than their
ideal family size because of the difficulty of replacing deceased children
after this age. 
 The relative importance of the replacement versus insur
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ance strategies may depend on the age that children must reach before
 
their parents feel confident that they will survive.
 

At any point during their reproductive span a couple can stop and
 
consider the number of children they have given birth 
to and the incidence
 
of infant mortality that their family has experienced and decide whether
 
or not 
they should produce more children (Schultz, 1978). The insurance
 
effect may be attenuated by the fact that fertility decision-making is
 
sequential, but it should be remembered that fecundity becomes less cer
tain as a woman advances in age. Furthermore, the survival of the child
 
through the first few years of life does not necessarily mean that the
 
child will survive to adulthood. Strong evidence of sequential decision
making would be consistent with the replacement hypothesis.
 

To the extent that a replacement effect is the primary behavioral
 
relationship between infant mortality and fertility, couples should res
pond directly to an increased survival rate for their children by limiting

fertility. 
 Where the insurance effect is the more operative relationship,

people may not be immediately aware of 
a decline in infant mortality.

It is safe to assume, however, that no 
single model will fully describe
 
any country. Couples within any given society will exhibit 
a range of
 
decision-iaking strategies with respect 
to childbearing, and a longer

lag time would be expected between the drop in mortality and a change in
 
family size norms. Certain patterns will predominate within each setting.
 

3. The Investment Hypothesis
 

A changing investment strategy may go together with either of the
 
above models. The investment hypothesis contends that the type of in
vestment that parents make in childbearing changes as mortality rates
 
decrease. 
Reduction in the rate of infant mortality reduces uncertainty

in fertility decision-making and reduces the fatalistic attitudes towards
 
childbearing that are common in subsistence communities (Retherford,

1975). 
 Decreased child mortality also reduces the cost of childbearing

in the sense that it reduces the number of unprofitable investments that
 
couples make (Schultz, 1975; Nerlove and Schultz, 1970). 
 As mortality

falls, each individual becomes a more secure investment; parents will
 
have fewer children and provide for them better. Couples uay be encour
aged to concentrate more on quality than on quantity when they are making
 
an investment in a child (Schultz, 1975). 
 They may be more likely to
 
send their children to school and spend more money on fewer children.
 

Schultz considered the investment strategies parents could use, and
 
contended that, given reasonable assumptions, the most likely investment
 
strategy leads to a reduction in fertility if child mortality declines.
 
This conclusion is consistent with Caldwell's more comprehensive theory

of social and emotional change and the changing value of children.
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4. 	Size of Psychosocial Effects of Mortality Reduction
 
on Population Growth
 

A plethora of statistical analyses have been conducted assessing

the relationship between infant mortality and fertility. 
 They use dif
ferent time periods, different aggregations, different groups of people,

different measures of mortality and fertility, and postulate different
 
mechanisms by which Infant mortality is 
related. Three comprehensive

reviews of the empirical work on relationships between infant mortality

and fertility have been written by Preston (1978), Schultz 
(1976), and
 
Taylor et al. (1976b).
 

A useful sunary statistic that 
can be derived from empirical anal
ysis of the relationship between infant mortality and fertility is a
 
measure of the degree of compensation that occurs. Compensation is a
 
percentage change in fertility that will be produced by a given change

in mortality in the same direction. Zero percent compensation is the
 
state where the mortality rate falls but the fertility rate remains
 
constant. 
 One hundred percent compensation would occur if a decline in
 
the rate of mortality was matched by the decline in the rate of fertility.
 

Preston (1978) shows that the maximum compensation due to the 
re
placement effect alone has 
never been found to exceed 50% when proper
 
statistical controls have corrected for the role of lactation in physio
logical intervals.
 

Studies have found the total percent of compensation to range from
 
0 to 150%. Over-compensation (that is, 
a rate of compensation greater

than 100%) is made possible by the insurance effect and/or a human in
vestment effect. 
Taylor and coworkers concluded that compensation gen
erally occurs but is significantly less than 100%. 
 Schultz, on the
 
other hand, found that one 
half of the studies he surveyed showed rates
 
of compensation over 100%.
 

Compensation values do not give a complete picture of 
the effect
 
that mortality reduction has on population growth. Since a mortality

reduction usually increases survival prospects for people at all ages,

it is necessary to achieve a compensation rate of about 130% for a
 
given mortality reduction in order 
to cause no increase in rate of pop
ulation growth (Schultz, 1976).
 

Most of the studies reviewed indicate that both behavioral and
 
biological relationships exist between infant mortality and fertility

in contracepting populations. But it is impossible to generalize from
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one society to another concerning the size of the compensation effects.

One important reason for 
the variability of 
the empirical estimates of
 
compensation is that different countries are 
in different stages of the
demographic tiansition. 
One would expect to see little compensation in
 
a country like Bangladesh, for example, where the majority of couples
 
are at maximum fertility.
 

Furthermore, there is 
a lag between reduction in mortality and the
 
time when the effect on fertility becomes apparent. 
 The lag between a

decline in infant mortality and its effects on fertility through lacta
tion effects may be one to 
two years, through replacement effects five
 
to ten years, and through insurance effects it may take any number of
 years depending on 
how long it takes to 
reshape people's attitudes about

infant mortality levels and make them aware 
that infant mortality has
 
in fact declined (Preston, 1975).
 

The previous chapter discusses the extent to 
which mortality de
clines may increase fertility by physiological mechanisms and includes

projections that attempt 
to 
take aggregate effects of compensation into
 
account (Braiidel and Gwatkin, 1980). 
 The exact size of psychosocial

effects of 
reduced mortality on fertility is impossible to project mean
ingfully. However, the nature and direction of such effects in any

given location will be important for policy formation and program design.
 

F. Policy and Program Implications
 

A number of the policies that appear to be most effective in pro
moting family planning and nutritional improvement via the mechanisms

discussed in 
this chapter are not directly related to family planning
 
or to nutrition programs. 
 We mention these policies briefly and elab
orate at greater length on the ways in which nutrition and fertility
related programs can be made consistent with them.
 

1. The Value of Children--Changes in Family Structure, 
Aspirations, and Emotional Attachments
 

To the extent that Caldwell's theo.ies hold true concerning the

psychological and emotional changes that accompany the changing value
of children, the desirability of encouraging such changes has major im
plications for national policy and for the design of integrated nutri
tion and family planning programs. This section will discuss these
implications in some detail because of their importance for achieving

both nutritional and family planning goals.
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According to Caldwell 
(1976) the quality of parental attachment to
each other and to the individual child must change as 
the family becomes
nuclear in structure, and makes the decision to 
change its investment in
;hildren to a strategy consistent with small family size. 
 Sexual relations
 uecome a more important part of 
the parents' bond 
to each other. Middle
class Nigerian women, for exarmple, perceive the postpartum taboo on sexual intercourse to 
be a hardship, while lower class 
women do not (Caldwell

and Caldwell, 1977).
 

The social approval of traditional society, which is expressed through
the extended family, becomes less important to the modernizing family thanthe emotional closeness of the nuclear unit, the approval of modern sectorfriends, and the status symbols that win this approval. Having a childachieve professional 
status becomes an important status symbol.
 

These changes in personal values lead to investment in the best food,health care, and education that the parents can afford for each child, andto limitation in family size in order 
to invest at a level that will make
each child capable of competing for high quality schooling. The amount ofmoney required 
to acquire and maintain modern 
sector housing, appliances,
and recreation also tends to limit the number of children the nuclear fam
ily can afford.
 

In traditional rural c, ltures, on the other hand, the extended familyrather than the nuclear family is the major economic and social unit.These cultures tend to deemphasize parent-child intimacy. The weaned childfrequently is handed into the care of siblings to free the mother for farmand other labor and for the next pregnancy. The traditional family structure disfavors good preschool nutritional practices 
as much as it disfav
ors small family size.
 

The writer has found rural traditional mothers in West Africa and Indonesia equally reluctant to spoil the young 
 child by giving ample quantities of prestige foods, such as meat and dairy products. While much of
such reluctance is economic, it also reflects the fact that the social system requires that 
the child be indoctrinated to understand that he or she
is humble and low in priority and must exist mainly to 
serve the interests
of the respected and privileged older family members.
 

So long as the child's main role is 
to contribute 
to the welfare of
adult society, the notion of investing beyond the minimum required to produce physical well-being of the child may be viewed as a reversal of socialand economic priorities. (It should be noted that children are not valued
less in the traditional setting, but rather 
that they are valued differently, in that the value attached to bearing many children does not usuallyexpress itself 
in high levels of investment In individual children.)
 

The peasant family in transition towards the modern sector sendschildren to primary school hoping that one or more may make the leap intohigher schooling and into a modern occupation that will earn amenities forthe parents in old age. 
 They have little reason to 
limit family size be
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cause most of 
their children will remain in the traditional sector. How
ever, they may be very amenable to the idea of investing in better weaning

foods and longer birth intervals in order to 
improve their children's
 
chances for modern sector 
status.
 

At the national level, major policies that change family structure,

aspiration, and 
the style of investment in childbearing are to:
 

a. Modernize the countryside: Modernization of rural 
areas requires de
centralization of industry, infrastructure, and services in order to de
centralize modern sector 
employment opportunities and the availability of
 
modern consumer goods.
 

b. Extend new agricultural technology: 
 New appropriate technology is

needed to increase crop yields in order 
to feed growing populations.

Current agricultural methods used in many countries cannot be employed

more intensively without destroying the soil. At the same time, new
 
technology permits rural subsistence farmers to 
enter the modern market 
economy. The complexity of the new technology motivates increased in
vestment in education.
 

c. increase the equity of income and land distribution: Households 
lack access to the means of generating adequate 

that 
income lack the means of
 

changing their lifestyles.
 

d. Encourage modern sector aspirations: The image of the integrated pro
gram should appeal to the desire to belong to the mcdern sector without
removing the program benefits from the economic reach of needy target
groups. It Is important to note here that the term modern should be de
fined to correspond to the country's development ideology. Modern soci
alist imagery and goals, for example, differ from those of relatively more
capitalist governments. 
 Both share in common an emphasis on broadening

the horizon of the traditional community beyond the confines of 
the ex
tended family to identification with national goals and values. 
 Both en
courage aspirations towards professional status and other types of excel
lence that require nuclear families to invest 
In the education, nutrition,

and health of children. Most importantly, both put an 
end to the economic
 
incentive for unlimited childbearing by reversing the traditional child 
to
 
parent investment flow.
 

Product ,ackaging, facilities, uniforms, etc., should be as modern 
and fashionable as 
program resources permit. Both nutrition and family

planning education should stress the fact that the well-nourished infant,
whose parents have a long enough birth interval to care for him or her
well, will perform more intelligently in school. 
 They should also stress
 
the fact that the 
small family has the resources 
to pay for more education
 or vocational training and to feed the older school children the balanced 
diet they need for good performance.
 

Program worKers, both in family planning and nutrition, should ask
mothers and fathers about their hopes and plans for their children's fu
ture and should encourage them 
to invest in modern sector plans to the
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best of their abilities. 
 Such a dialogue, incidentally, was found to be

successfu± in motivating the purchase of 
the nutripak, an inexpensive

weaning food, in the Philippines. 
 The program should motivate modern sector planning by enlisting local people who have succeeded and other celebrities to be guests at program functions, and by becoming involved with

sponsorship of school scholarships and awards for prominent achievement.

Modern sector imagery does not imply tile 
need for modern sector technology

when this is unaffordabie and unmaintainable. Appropriate technology also
 
is modern.
 

Encourage investment in 
the child: Program education should stress to
traditional parents the fact that additional investment is needed in order

enable their children to meet modern sector demands.
to 

The analogy that

the new high-yield varities of grain require more fertilizer and irriga
tion may be helpful. Evidence of investment in foods, health care, and

birth spacing should be reinforced by social approval. 
Other forms of in
vestment 
(in clean, mended clothes, neatly groomed hair, shoes, books, and
toys) should also be noticed and praised if they are not already the norm.
Village level workers should be encouraged to set 
the example by dressing,

feeding, and educating their children well (but not ostentatiously). 

f. Encourage nucleation of the family: Rural couples tend to form nuclear

families when they migrate to 
the city, away from extended family ties.
 
But both in rural and in urban settings a whole range of living arrange
ments exist. The integrated program can do little 
to alter such arrange
ments. However, it can encourage the nuclear family to 
cooperate and to
 
think as a unit, whenever possible.
 

The program should, for example, discourage the practice of sendingvery young children to 
be cared for by grandmothers and aunts since such

children usually suffer nutritionally and psychologically (Welbourne,

1963- Bowlby, 1951), and their dislocation disrupts the nuclear family
 
unit.
 

The program should organize some functions related both to family

planning and to 
nutrition that parent-couples are motivated 
to attend as
 a unit, even if social customs demand 
that men and women divide into sep
arate groups after arrival. 
 It should require some participation of fa
thers (for those families with reasonably stable liasons) as a prerequisite

for services for infants and 
children, such as enrollment in food distri
bution programs and maternity programs. 
 Fathers may be required to donate

blood as a part of 
the maternity procedure or to contribute other services,

both because these services are needed and as 
an expression of the father's
 
commitment to his nuclear family unit. 

g. Promote parent-child bonding: Childbirth is 
a time when intense emo
tional bonding should occur 
between mother and child and between the father
and the mother-child pair. 
 Such bonding can enhance the value of the child
 
and the strength of the nuclear unit.
 

Maternity facilities that permit the mother to breastfeed her infant
in privacy immediately after birth create 
the maximum amount of instinctive
 



76 

bonding between the mother and her 
infant. An experiment in Guatemala,

which allowed low income mothers to spend the four hours immediately after
delivery with their naked 
infants found that these infants had fewer episodes of illness during the first year of 
life than infants that were

given to their mothers in 
the usual manner after I? hours (Sosa et al.,

1976). The timing was more 
important 
thar. the nursing and skin contact.

Another group of mothers for fourwhom hours of nursing and skin contact

began 12 hours after birth did not experience the same bonding as those
who nursed their infants immediately 
 following birth. The International
Planned Parenthood Federation 
(IPPF) Medical Bulletin recently has endorsed

obstetric 
practices that favor bonding (Franklin, 1980). Nursing im'nedi
ately after birth also has been claimed to be correlated with prolonged

lactation amenorrhea. 

The faLthIcr's bonding to his new baby is less instinctuai than the

mother's. However, programs that 
involve the father in prenatal preparations for the birth and involve him in the actual birth procedure, as much as local customs permit, do create a high level of bonding and of commitment of the father to his wife and infant. This initial investment of
time and interest in the baby is the first step in the continuing invest
ment in the child's development.
 

Overcoming colostrum taboos is important both for bonding and for

establishing breastfeeding. 
 Colostrum is the yellowish secretion of the

breasts during pregnancy ano 
after birth before the mother's milk comes
in. It is richer in protein, antibodies, and some vitamins than 
the white

milk that fills the breasts starting from 2 to 4 (lays after birth. 
Many
traditional cultures in all 
areas of 
the world hold the belief that colostrum should not be given 
to the baby. Some believe that it is stale (hav
ing been in the breasts through pregnancy); some claim that it is pus.
Many Insist that the colostrum be expressed and thrown away.
 

The baby's first meal may be ceremonially prepared and may include
clarified butter with brown 
sugar (Punjab), young coconut water 
 or jelly
(Java), the milk of a friend or relative (Egypt), boiled water with glu
cose or sugar ("modern"), or a wide variety of other substances such as
powdered wolf's liver 
(Central Tunisia). 
 In the Punjab, for example, the

first meal is ceremonially given to the 
infant by the grandmother, and isbelieved to create a spiritual bond between the grandmother and the child. 

Colostrum taboos prevent the early nursing recommended for bonding.
Additional benefits of 
giving the infant colostrum are 
that it is hygienic,

and is excellent nutritionally and immunologically. Early nursing also
 
prevents painful breast 
engorgement when the mother's milk comes in.
 

It is tempting to speculate why so many traditional cultures appear

de2liberately prevent maternal-infant bonding.
to As in the Punjabi case,


it may have been culturally more important to 
establish bonds between the
infant and other extended family menbers in order to strengthen the ex
tended family structure. 
 In much of Africa, the mother is expected to
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disassociate herself emotionally from the infant by the age of about 2
 
years, when it is weaned from the breast and may be sent to live with other
 
relatives. 
 So many infants die that a strong maternal-infant bond might

disrupt the mother's psychological equilibrium by heightening the pain of
 
loss. 
 However, feeding unhygienic mixtures to the newborn may actually
 
increase the rate of 
neonatal mortality.
 

In some locations, the milk companies take advantage of the colostrum
 
taboo to introduce the infant to 
formula in the days before the mother's
 
milk comes in. In Indonesia, midwives i. private practice distribute free
 
samples of a variety of brand name formulas in 
their maternity wards and
 
at home deliveries and instruct 
the mothers to give this formula in a bot
tle in place of the traditional coconut water.
 

Since the colostrum taboo applies immediately after birth, the effort
 
to overcome this taboo and to in,-rease bonding focuses on maternity ser
vices, and implies the need to restructure maternity clinic services so
 
that:
 

--the infant is put to 
the breast in the minutes following delivery
 

--the baby sleeps with or by the mother
 

--the mother is instructed to breastfeed each time the infant cries
 

--there are disincentives for bottle feeding; 
e.g., mother must pro
vide her own formula, bottles and sterilizing pans; she must prepare

all bottles and cannot give food to 
baby unless this procedure is
 
hygienic; she is not permitted to 
store bottles in the hospital re
frigerator, unless she has refrigeration at home, etc.
 

The need to establish breastfeeding also implies the need to retrain
 
the modern and traditional midwives conducting home deliveries to put 
the
 
baby to the breast at birth, and to encourage demand feeding from birth
 
on. Whether or not 
items with high symbolic importance, such as the
 
wolf's liver given in Tunisia 
to make the infant brave, should be discon
tinued require careful thought. If additional reasons for putting the
 
newborn to 
the breast are needed, it should be explained that the child's
 
sucking stimulates the third 
stage of labor, or the delivery of the pla
centa and the contraction of the uterus 
to prevent bleeding.
 

h. End Postpartum Sexual Taboos
 

A Christian school teacher 
in Upper Volta, known to the writer, forced

his wife to spend the night in the chicken coop because the baby was one
 
year old and she still refused to have marital relations with him because
 
she feared 
it would spoil her milk, A college educated mother in Lagos,

Nigeria, who worked 
as a secretary for her husband, an engineer, bottle
 
fed her babies from birth because she explained she didn't wish sexual ab
stinence to 
interfere with their close relationship. A market trader in
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Ibadan, Nigeria, decided to 
wean her nine month old baby to the bottle be
cause her husband was running around with other women. 
 She was persuaded
to accept an IUD and keep breastfeeding when it was explained to her that
 semen would not spoil her milk so 
long as she didn't become pregnant.
 

Postpartum sexual taboos which were also discussed, Jn Chapter 1 appear to function well 
as part of rural traditional lifestyles that include
polygamy, expansible farm lands with need for extra wives to provide farm

and household labor, 
a separate house for each wife and her children, and
 an adult diet so 
poor in protein that prolonged lactation is important
 
for child survival.
 

Sexual abstinence is not compatible with the close nuclear family
bonds that foster small tanily size and high quality nutritional invest
ment in the child and 
is in fact eroding with rdernization. As noted earlier when Nigerian 
;cmen were surveyed concerning their attitudes toward
sexual abstinence, '-:'en in traditional roles claimed not to miss sex during abstinent periods ,hereas middle class and educated women found sexual

separation from their 'ates to be a hardship (Caldwell and Caldwell, 1977). 

The sexual taooo is based on an incorrect Lelief 
that if the mother
 engages in sexual relations, the infant will be harmed. 
This implies that

the staff of programs that integrate nutrition with family planning should
teach an appropriate corrective message. 
The following example of such a
 message is used in Liberia (Ministry of Health and Social Welfare, n.d.):
 

"When a mother sleeps with a man, is the breast milk spoiled? For
 
many generations, this has been a common belief. 
 This is still very

strongly believed by most people. 
There is a Liberian saying, 'The

thing is not the thing; 
the ,:hing behind the thing is the thing.' We

need to looir at the thing behind this belief. Usually when a woman
starts to sleep with her man again, it is not too long before she gets
pregna-" 
 Then she takes the baby from the breast, and if he is still
 
young and needs the milk, he is likely to become sick. It is quite

natural to believe that the milk the baby got before he was 
taken from
the breast made him sick. 
 The real reason he is sick is because he is
 not getting milk again. 
 The old people taught parents not to sleep

together soon so 
that the woman would not get pregnant and the baby

would not get sick. It is very difficult for couples today to stay
apart for 3 to 4 years as the old people taught. Still there is a way

to allow the baby to breast feed and prevent his being sick. This way

is by using some method of child spacing. There are many methods. If
families are encouraged to spaLe their children, their children will

be healthy and breastfed and they can all live together happily."
 

Such a message tends to be incrpdible unless it comes from highly respected sources of information such as the midwife, backed by mass media
 
messages, for example.
 

The program should also discover and promote contraceptive methods
that make it easiest for couples to discard the taboo. 
 The condom, for
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example, might be most reassuring to husband and wife in Nigeria because
 
it prevents the sperm from actually touching or entering into the mother's
 
body. On the other hand, condoms tend to be unacceptable in Indonesia,
 
where postpartum abstinence also is found.
 

The sexual taboo should be eradicated not only in urban areas, but
 
also in rural districts where it does not yet appear to cause major so
cial problems. A compelling reason for 
this policy is the need mentioned
 
in Chapter 1 for family planning programs to take advantage of the pro
tected trial and erior period provided by lactation amenorrhea to teach
 
the 	couple to use contraceptive methods. A -econd reason is to take ad
vantage of the fact that the inducement of being able to resume sexual
 
relations can strongly motivate even traditional couples to learn to prac
tice family planning. There is evidence that the postpartum taboo always

has 	been perceived as a hardship by young couples (although they may not
 
admit this publicly) and that the taboo is reinforced by strong public
 
disapproval of women who become pregnant while lactating. 
 Morley and co
workers (1968) reported that women in the rural Nigerian village of Imesi
 
who became pregnant while lactating were often so ashamed that they would
 
leave town until after the birth of the new baby.
 

This section has focused at some length on program characteristics
 
designed to promote emotional and psychological changes that lead to the
 
adoption of modern se-tor values Although these factors may not seem to
 
have immediate relevance to nutrition and fertility, the writer has in
cluded them out of the conviction that it is not possible to stabilize
 
world population growth while maintaining rural traditional social and
 
economic structures. As noted in Chapter 1, reduction of mortality to
 
acceptable levels automatically implies the need to reduce ideal family

size to a replacement level of 2 to 3 children only, in order to avoid un
sustainable population growth. The notion that such small family norms
 
can 	be introduced to traditional peasant societies by "sanitizing" tradi
tional procedures without introducing major social changes appears to be
 
improbable.
 

2. 	The Value of Children--Social Security for Old Age
 

Even parents who have high aspirations for their children and invest
 
heavily in them may not feel they can afford to limit their family size to
 
two or three so long as they depend on their children to look after them
 
in old age. In order to provide old age security without excessive child
bearing there is a need at the policy level to:
 

a. 	Create social welfare policies favoring the elderly: All pol
icies that decrease the dependence of the elderly and the costs
 
of caring for them stand to b-nefit both nutrition and family
 
planning goals.
 

b. Provide subsidized foods for the elderly: This should decrease
 
their cost of living, and thus decrease their dependence on
 
their children.
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c. 
Provide feeding programs for the elderly poor: 
 These programs,

such 
as the Meals on Wheels in the United States, which brings
cooked food to 
the elderly in their homes, succeed in allowing
the elderly to live on 
their own at a time when they might otherwise be forced 
to move in with their children.
 

d. 
Provide free or subsidized primary health care and nutrition
services for the elderly: 
 Such services analogous to those commonly provided for mothers and infants probably are more effective in reducing their dependence than nutrition services alone
because of the very high costs of medical treatment in develop
ing as in industrial countries.
 

3. The Value of Children--Son Preference
 

Son preference appears to have deleterious effects both on family
size goals and on the nutritional status of girls, 
as discussed earlier.
It is particularly hard 
to reduce family size to 1 to 
3 children if parents must continue childbearing in order 
to have at least one son. 
 A national policy of sexual equality reinforced by equal employment opportunities for women removes 
the economic incentive for preferring sons.
 

4. 
The Value of Children--Women's Employment
 

Income generating opportunities for women make time they spend outside the home more valuable to 
the family than time caring for preschoolers
who may not contribute to 
the family for 
some years. Such opportunities
are an incentive for limiting family size. 
 They also tend to increase the
w-man's level of aspirations for herself and her children by increasing her
experience outside the home and her earning power.
 

Employment of 
the mother outside the home exposes her children to a
high risk of malnutrition if it prevents her from breastfeeding 
in an environment where safe artificial feeding 
is difficult. 
 Older preschoolers
also suffer from malnutrition ctid 
neglect when adequate child care is not
available for working mothers. 
 On the other hand, the increase in the
 
mother's income 
can have a positive effect on 
her family's nutrition if
infant feeding and care arrangements are favorable.
 

The value of children to the mother changes, since the job gives additional purpose and meaning to 
her life. 
 Her sense of self-worth and
personal achievement does not depend so 
heavily on her role as a childbearer. This is important for family planning. So long as motherhood isthe woman's only source of fulfillment, she may be persuaded to invest in
her children, but not to limit their number lo one or two.
 

The families of low income working women are a priority target group
for integrated family planning and nutrition programs because these families have increased receptiveness to family planning combined with increased nutritional vulnerability. For these 
reasons the program should:
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a. Promote the establishmient of new day care facilities for nursing
 
mothers in all cases where mothers of young infants must work in
 
structured settings outside the home. 
 Large employers in govern
ment or 
industry may be more easily persuaded to create such fa
cilities in-house if the program includes family planning services
 
that will reduce the drop-out rate of experienced women workers.
 

b. 	Introduce integrated services into existing day care facilities.
 
Existing day care centers for low income urban mothers frequently

do not serve the best diets. A nutrition program may be intro
duced in such centers. This program may also make family planning
 
counseling and 
services available to the mothers by encouraging
 
them to attend an associated family planning facility.
 

c. 
Introduce integrated services into income-generating development
 
programs for women. Small-scale cottage industry, sewing, handi
crafts, or communal wardening programs do not always conflict
 
with child care, although the crafts they teach tend to motivate 
women to invest relatively more time in cash producing activities
 
and less in child bearing. The intimacy established within such
 
women's groups can b2 a favorable setting for teaching nutrition
 
and introducing family planning. 
The program should similarly
 
seek to link integrated family planning and nutrition services
 
with women's community development activities.
 

d. 	Provide special services to women whose working conditions force
 
them to bottle-feed, which produces the double ris.' 
of malnutri
tion and ilness in their infants and of short birth intervals.
 
If possible, the program should have special outreach efforts
 
targeted to these women, to enroll them and 
their infants into
 
regular weight-chart nutrition surveillance and family planning
 
programs that operate at hours when they can attend.
 

5. 	The Value of Children--Formal Education
 

Extended education of children changes their value to the family in 
a
 
manner that favors good nutrition and small family size. An increase in
 
number of years of education simultaneously delays the age at which the
 
child can contribute financially to the family, increases the amount the
 
family must invest in the child, and potentially increases the eventual
 
amount that the child can return to 
the parents. Good nutrition is neces
sary for optimal academic achievement. Thus parents may be persuaded to
 
invest nutritionally in the child who will continue in school by the argu
ment that they will receive returns from this 
investment. Increase in edu
cational opportunities and norms therefore can be expected to have bene
ficial effects on nutrition and family planning. The school also is an
 
important setting for nutrition and family planning education.
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6. The Replacement, Insurance, and 
Investment Strategies
 

In the natural course of 
events the time lag between reduced mortality
and reduced fertility usually is 
too long for programmers to act 
on the
assumption that reducing child mortality per se will 
serve as 
a sufficient
short 
term method of controlling fertility by any of 
the three above mech
anisms.
 

The chil.d survival hypothesis (Taylor et al., 
1976a)links these three
theories into a general statement of belief 
that reduced mortality leads
to reduced fertility. It stresses 
the importance of looking at development
as a process whereby a wasteful and inhumane method of keeping the population in 
balance (excessive child death rates counterbalanced by excessive
birth rates) gradually yields 
to a desirable pattern in which each child
lives and only enough children are born to perpetuate the population.
Transmission of 
awareness of this 
new potential by the program 
to its participants is 
 portant but requires sensitivity.
 

The rationale for using 
some variation on the 
theme of the child survival hypothesis as a part of 
integrated nutrition and family planning education is the belief that the time lag can 
be qhortened by making Jndividuals and society as a whole more aware of 
the Lemographic transition and
by implanting in advance the social norms 
that society would have gradually
evolved if development proceeded 
at a reasonable pace. 
At the national
level, this involves creating national policy 
to:
 

a. Promote an ideal 
family size of 
one 
to three children and use
social marketing techniques and incentives 
to make this small

family size appear atttactive 
to the comniunity.
 

At the program level, it is necessary to:
 

b. 
Informpeople that mankind now has the power to substitute a hu
mane for 
an inhumane form of population control.
 

Making people aware of 
their power to control population size by humane methods involves thought processes that 
are not really complicated
but that may be too lengthy to 
communicte in post-natal counseling sessions with mothers or 
in radio spots, for example. This information could
be transmitted at 
two separate levels: 
 that of the nutrition-family planning worker training cjurse, and secondly at 
the popular target group level.
 

The comple:e message that should 
be transmitted to workers during
training is 
pr sented here schematically in quotes in order to 
illustrate
 
how simply it 
can be stated:
 

"It 
is no longer necessary for people to have six children so
three will survive, as it used to 
that
 

be in the old days. When good nutrition and health care are 
introduced to prevent child deaths, and
when people practice contraception, the human race can afford 
to have
exactly the number of children it needs and to give the best 
care and
education to 
each child. 
 It takes time before people realize that
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the old days are over. It is our job as workers to help them to re
alize this and to teach them to practice good nutrition and health
 
and family planning. When people learn these skills, they will 
no
 
longer have to mourn for G ad children, and they will have no more
 
than the number of children chat they can feed and care for properly."
 

The messages, of course, must be elaborated with discussion and illustra
tions.
 

The workers should be encouraged to share this understanding with
 
opinion leaders and with individuals who express an interest in intellec
tual discussion. They need not attempt to explain the whole process to
 
most of their clients unless it can be made concrete in the form of a folk
 
tale, for example. Instead, they may present the following simple mes
sages:
 

The most complicated sequence can be broken into two simple separate
 
thematic components. The first is "good nutrition and good health care
 
can protect your children from dying." The exact translation of this theme 
into messages slould be culture specific. It may be most appropriate not 
to mention death directly but rather to say that "well nourished babies do 
not get sick easily" and that "when well nourished babies do fall sick, 
they recover rapidly, particularly when they receive good health care."
 

The second component is that 'fewer children allow the family to
 
enjoy a better life." Part of the underlying message here is that society
 
as a whole cannot afford to have the population growing faster than the 
growth of food supplies and other resources. However, the average target
 
family probably will not be motivated to l*dit family size by an appeal to
 
higher social consciousness. Ever in China, where the ideology of serving

the masses is generally accepted, the family planning program has appealed
 
to the self interest of individual families in order to motivate reduction
 
in family size.
 

G. Need for Further Research
 

Motivations for limiting family size and for improving the quality of
 
investment in children are in reality more complicated than the theories
 
discissed in this chapter. Most of the studies conducted in the past have
 
not taken development correlates and culture-specific attitides into ac
count in attempting to describe multivariate phenomena. Many of the be
havioral studies of the relationship of mortality to fertility also have
 
ignored biological mechanisms, just as the physiological studies have
 
tended not to control sufficiently for contraception and abortion and
 
their psychosocial causes.
 

Re ent research, most uf which is carried out in industrialized coun
tries, is increasingly imaginative. There is, of course, a need for such
 
research, just as there is 
a need for further testing of refinements of
 
the major economic models.
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At the program level, however, research is a less urgent priority
than local needs assessment and implementation. Far more already is known
about the ways in which nutrition and family planning programs can be
beneficially combined than is put into practice. 
Most of the program design recommendations in this chapter do not rest 
on a single research finding but are overjustified and overdue when viewed from a variety of per
spectives.
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Chapter 3 Integration of Nutrition and Population Programs*
 

This chapter describes and discusses strategies for integrating nutri
tion, family planning, and health services. Some of the illustrations are
 
taken from reviews which deal specifically with evaluation of integrated

projects (e.g., Gwatkin et al., 
1979) or with aspects of implementation
(Pyle, 1979). Three sources cataloguing projects worldwide have been help
ful in locating integrated projects and defining trends in service oppor
tunities: the HIll) Annotated Directory of Nutrition Pro rams in Develop
ing Countries (Austin et a]., 1978), A Compendium of Clustered Service Pro
jects in Latin America and the Caribbean (StilIman, 1978), and the UNFPA 
Inventory of Population Projects in Developing Coun-ies Around the World, 
1977/1978 (UNFPA, 1979).
 

The first section of this chapter examines community based interven
tions, focusing on 
procedures and community structures that are important

for successful project implementation regardless of the agencies directing

the community level efforLs. 
 This is followed by the health and nutrition
 
based approaches. 
 The third section deals with family planning based pro
jects where the major goal is to decrease fertility rates. The fourth
 
discusses integrated rural develcpment schemes aimed at improving the
 
quality of life of the participants and 
increasing self determination in
 
the community as a whole. 
A final note mentions other strategies linking
 
nutrition and family planning services.
 

Since there is ample literature on the rationale for service integra
tion (Aitken, 1977; Austin and Levinson, 1974; Wray, 1972, 1973, 1974;
 
Huenemaiin, 1975; Jeliffe, 1974; Johnston and Meyer, 1978; Meyer, 1976;
 
Perkins, 1977; Taylor et al., 
1976b; Van Balen, 1976; Winikoff, 1978),
 
we will open with a rapid summary of the rationale underlying the integra
tion of services.
 

A. Rationale for Integrating Nutrition and Population Prorams
 

Since about 1970 there has been widespread agreement that integrated

health, nutrition, family planning, and environmental health services
 
should be developed to meet the needs of low income populations in devel
oping countries. 
 The United Nations System has stressed the need for in
tegrated maternal child health services 
that include family planning.

More recently, the proponents of primary health care 
and of a basic needs
 
approach to development have elaborated 
on the importancc of integrated
 
services and on methods for developing community level worker programs

that enable rural village communities to play an active role in extending

and managing their 
own service delivery systems. The main arguments for
 
integration are:
 

1. More Effective Treatment of Overlapping Problems: Nutrition and fer
tility constantly interact. 
 Breast feeding, for example, simultaneously
 

*This chapter was written by Nina Schlossman an,! Marian Zeitlin.
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provides the best nutrition for the infant and also delays the resumption

of ovulation. 
A good diet during pregnancy produces an infant that is
 more likely to remain healthy and live 
to satisfy the family's desire for
surviving heirs. 
 A major reason 
for spacing children is to permit each
to be properly nourished. Because of these and other essential interrelationships, field workers who are trained only in nutrition or 
only in family planning cannot provide counseling and services, even in their ownsubject area, as effectively as those who have been trained to provide

both types of services. As discussed in Chapter 1, spacing of 
 childrenreduces malnutrition rates, and provision of integrated nutrition services
has proven effective in increasing family planning acceptance. 

Health, nutrition, and family planning services have mutually reinforcing effects on the health of the individual which curative medicine byitself cannot always accomplish. Modern medical totechnology introduced 

Many Farms, a Navajo Indian Reservation in 1955 
 proved ineffective againstthe pneumonia-diarrhea complex which caused about 50% 
of infant deaths in
that year. By 1960, this figure had not changed. It was concluded that
this disease pattern was resistant to "modern," hospital-based medical
 
treatment (McDermott et al., 1972).
 

The synergy between malnutrition and infection was not well established at that time, and the project did not include nutritional rehabili
tation in the 
treatment of infectious desease. 
 Treating a malnourished

child for infection or diarrhea is only temporarily effective if he/she

is returned to 
a poor nutritional environment. A factor frequently contributing to pcor nutrition 
is the presence of 
too many young children for
 
the mother to feed and care 
for adequately.
 

2. More Efficient Outreach at Reducea 
Cost: Target families most in need
of nutrition services also tend 
to be most in need of 
family planning,

since malnutrition is most 
common in poor families with too many young
children. Mothers in 
these families frequently lack time, transportation,

and freedom of movement to attend health facilities. When they can receive both nutrition and family planning services at the same facility,or at nome from the same village level worker, outreach is improved. When
the same channels and outlets can 
be used to deliver both services, thecosts of maintaining parallel infrastructures may be reduced, particularly
if these systems are underutilized or are capable of sufficient expansion

to accommodate both services. 

3. More Rapid Adoption of New Practices: Both family planning and dietary
practices are intimate and heavily determined by culture and tradition.

People of all cultures tend to fear 
that changes in their diet or 
in their
reproductive behavior may cause 
ill health or 
other negative effects. The

credibility of the institutions and persons suggesting such changes is 
a
key ingredient in poducing change. 
Nutrition and health services provide

an excellent channel for establishing trust.
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The low income mother is much more likely to 
take the family planning

advice of 
the primary health care worker who safeguards the health and nu
trition of her children, or of the midwife who counsels her during preg
nancy and delivers her baby, than of an unfamiliar person who approaches

her only for family planning. Similarly, where family plannIng services
 
have preceded nutrition programs, as in Indonesia or Tunisia, family plan
ning acceptors will be more likely to adopt 
new weaning foods and different
 
diets during pregnancy when these are suggested by a trusted family plan
ning field worker.
 

In proof of 
this last point, numbers of birth control users have been

found to increase dramatically when health and nutrition have been inte
grated with family planning in community level programs cited in the first
 
chapter.
 

B. Overview
 

Whatever the umbrella agency for program integration, the packages of
 
services offered are flexible, and the specific combination of components

responds to the needs of the community. Components also may be added 
or
 
deleted over time as the public health situation changes and regional de
velopment progresses. Existing infrastructure, such as 
health clinics,
 
maternal child health (MCH) centers, nutrition units, family planning

clinics, day care centers, and other community centers can be expanded 
to
 
include the new services.
 

Given the basic biologic and psychosocial relationships between nu
trition and reproduction (see Chapters 1 and 
2), certain components of com
bined nutrition and family planning services will be relatively constant.
 
The following basic core of 
services should be provided in a coordinated 
manner in each project area, regardless of the forms of integration or pro
gram structures within which integration occurs: prenatal care for preg
nant women with emphasis on nutrition and on contraceptive planning; post
natal care, encouraging mothers to breast feed their babies and 
to begin

appropriate contraception early in the postpartum period; 
treatment of
 
anemia, special nutrition education for and surveillance of women using

IUD's or taking oral contraceptives which may affect the utilization or
 
the metabolism o certain nutrients; 
surveillance of infant nutrition and
 
weaning diets and of new contraceptive users; special nutritional educa
tion for mothers of preterm and low birthweight babies, as well as 
for
 
mothers who cannot or will not breastfeed their infants. If oral contra
ceptives are used, it is critical to 
use progestagens rather than estrogen

preparations during lactation because estrogen decreases breast milk. 
Fa
thers and community opinion leaders also should be involved in family

planning and nutrition program activities. Contraceptives and nutritionally

superior foods also should be sold 
through appropriate outlets.
 

C, Community Basud Programs
 

Community involvement appears to 
be important for successful program

implementation irrespective of program approach. 
 It is a key ingredient if
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the program needs 
to rely on community resources for large scale service
 
delivery. Local or 
external voluntary agencies are often more successful
 
community organizers than are government programs, possibly because some
communities perceive these agencies to 
be less threatening than govern
ment (Pyle, 1979; Karlin, 1976). A "bottom-up" approach generates many

variations in styles of community participation (Stillman, 1978; UNFPA,
 
1979).
 

1. Community Organization
 

Community organization is 
the backbone of the 2ommunity based project.

Local officials or chiefs and other influential members must support the
 
program if it is to 
be successful. 
 The needs of the community must be
clearly identified, preferably by consulting community members, and 
taking

felt needs, as 
well as observed needs, into account. Priorities must be
 
set. The next step is to assess the extent of 
existing infrastructures
 
and the social network of the community.
 

Techniques of group dynamics can be used for 
community motivation,

needs assessment, and recruitment. 
Save the Children Federation has

evolved village level group dynamic methods designed to make community

members aware of their problems and 
to motivate self help (Sanghvi, n.d.).
 

2. Contribution of Community Resources
 

Tlie project should insist on input of resources from communities andcommunity members. The Jamkhed Comprehensive Rural Health Project (Arole
and Arole, 1975) originally agreed to 
provide services only to those vil
lages that would guarantee an access road, provide a building to house
 
health activities, 
set aside land for growing food for preschoolers, and
fulfill certain other requirements. 
 Those villages that were unwilling

to contribute these matching resources and 
services were simply ignored in

the initial phases. When they 
saw the benefits that neighboring partici
pant villages received, initially unmotivated villages became willing to

contribute their share. 
 A program strategy that started by providing free

services when it encountererl 
resistance against participation would not
have achieved the long term goal of self reliance. 

Initiating local involvement from the very first stage in a project's
development gives the community a stake in it and opens an avenue for two
way communication: between villagers--most often T.hrough community lead
ers--and the staff and administrators of 
the services. Continuous feed
back is especially important for success 
in community based and initiated

integrated development projects. 
 It is important, however, to avoid let
ting the involvement in health care, nutrition, family planning, meetings,

etc., become a burden to local residents, especially women, who often have
 
little spare time.
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3. Building on LoLal Structures
 

A variety of local structures and clubs have been used for community

based programs. Political frameworks can 
become vehicles for improving

health conditions and reducing population growth rates at the local level.
In the People's Republic of China, the commune and factory are basic workunits which also provide health, nutrition, and family planning services 
to their members. Other social services such as day care and nursing 
breaks are also offered.
 

Cultural networks can serve the same 
function. In Indonesia, village

involvement has a long history. 
The Banjar (village) is the basic unit in
rural Bali. The village head, or Kelian, holds a wonthly meeting with thevillage household heads to decide on community affairs. Since 1974, these
meetings have included discussion of family planning practices. The "family planning status of each household," including type of contraceptive
used, number of pregnancies, births, miscarriages, dropouts, and nonaccep
tors (of contraceptives), is noted 
on a map displayed in the meeting house

(Population Council, 1977). 
 This information can be compiled yearly and

incorporated 
into national statistics. 
 In this way, the community parti
cipates in primary data collection and updating nutrition, health, and
 
population statistics. 

The outcome of this program depends on the community network as

basic social framework of Balinese socicty. 

the
 
The network Is traditionally


ingrained in 
the Hindu society and revolves around customs and ceremonies.

Family planning practices and nutrition education have been well inte
grated into -tillage and family life on Bali (Ibid, 1977).
 

In China and 
in Indonesia the connunities take full responsibility
for management of 
the programs with excellent results. 
 It is difficult to
 
transfer such successful programs to societics without well developed political 
or cultural infrastructures, or where people live in dispersed

rural homesteads as in Central Tunisia. 

4. The Mother's Club
 

Several community programs show that basic 
awareness of nutrition and
family planning concepts can be dispersed through diverse community chan
nels.
 

Mother's clubs 
are emerging throughout the world. 
 Women get together
for a variety of activities, usually involving discussions on nutrition
 
and family life. 
 In Upper Volta, the focus is on nutrition (Zeitlin,

1981). The mothers learn to 
prepare weaning foods from local products.

In Indonesia, family welfare clubs 
serve as 
resupply posts for contracep
tive aids. Pilot self-help programs have taught mothers to detect preg
nancy complications, to use oral 
rehydration for home treatment of diarrhea, and to supplement their diets during pregnancy and 
illness. In some
 
cases, women have been instructed in vaccination techniques (Rhode and
 
Northrup, 1977).
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Indonesian and South Korean Mother's Clubs have been particularly in
novative and active in the area of community development. A few groups

began cooperative rice stockpiles as a buffer supply for the village in
 
times of need. 
 Others developed small savings and loan operations for
 
starting community gardens.
 

5. The Day Care Center
 

Day care centers are also potential focal points for community in
volvement. Two programs, one in the Republic of Korea and the other in Ven
ezuela, are noteworthy. The Integrated Day Care Program (IDCP)(Sung, 1979)

incorporated family planning and nutrition in day care services in the Re
public of Korea. 
 In 1971, 500 rural and urban IDCP centers served low in
come working mothers. Six days a week, children were provided with one
 
free meal and snacks at the Day Care Center. Mothers received informal
 
classes, at their convenience, including nutrition education with demon
strations and discussions on such topics as weaning foods, home sanita
tion, balancing meals, and the nutritional value of local foods. This
 
program enjoyed a high success rate as measured by increased practice of
 
contraception by the mothers involved. Seventy-five percent used some
 
form of contraceptive as against 55% of non-IDCP controls. 
 The women al
so recruited their husbands and friends (Sung, 1979).
 

The Day Care Homes project in Ve.,uzuela began in 1964. By 1978,
 
2,000 day care units serving 5 children each were operating in Caracas
 
and in other urban centers. A team, comprising 2 child care workers, 2
 
preschool teachers, and 1 supervisor, was in charge of 40 day care homes.
 
The following services were offered: nutrition, family planning, health
 
education and early mental stimulation of the child; food was also served.
 
The day care mother and the biological mother met once a week to discuss
 
the child. The team referred the mother to other resources and agencies

for family planning, >ealth care, and legal aid. The working mother con
tributed $25/month. 
 TLe day care mother received a salary of $100/month

(Stillman, 1978). In tis case, nutrition and family planning services
 
were not offered tcgether. Tiey were linked effectively though by the
 
staff, thr.'ugh the centE.r whi,:h served 
as a referral and resource center
 
for the families as well as 
a day care center for the children.
 

6. The Creation of New Community Structures
 

In many cases the traditional structures will provide a context for
 
the creation of a new committee selected to develop and manage the com
munity level program. Save the Children Federation's community develop
ment strategies around the world generally begin with the establishment of
 
community committees. In Guatemala, the Chimaltenango Project (Behrhorst,

1974) and Project Concern Guatemala (Stillman, 1978) both held local elec
tions to form health committees. Save the Children has found in Upper

Volta (Dobyns, 1980), however, that insistence on a democratically run
 
community committee may actually retard progress in tribal cultures with
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a top-down chieftancy structure, where all decisio..; traditionally are

made by the chief. The Yako program (Zeitlin, 1981), also in Upper Volta,

achieved extensive success 
by working directly through the chieftancy
 
system.
 

D. Primary Health Care
 

Primary Health Care, as defined at 
the Alma-Ata Conference (WHO, 1978)

"addresses the main health problems in the community, providing promotive,

preventive, curative, and rehabilitative services accordingly. Since these
 
services reflect and evolve from the economic conditions and social values
 
of the country and its communities, they will vary by country and community,

but will include at least: promotion of proper nutrition and an adequate

supply of safe water; basic sanitation; maternal and child care, including

family planning- immunization agaiT-st the major infectious diseases; pre
vention and control of locally endemic diseases; ed'cation concerning pre
vailing health problems and the methods of preventing and controlling them;

and appropriate treatTrent for 
common diseases an! injuries."
 

Although primary hralth care woikers must be able 
to rfer patients

to secondary and tertiary health care facilities, primary care itself may

be carried out within a variety of infrastructui es, which will be discussed
 
later in this chapter. The basic services provided by primary health care
 
are quite simple. These services may be organized and community workers
 
may be trained and supervised by a range of agencies, including public

health and maternal child health in the health sector, family planning,

nutrition, rural development, agricultural extension, and other social
 
services. 
 The specific worker categories and job descriptions at the vil
lage level will be influenced by the lead agency organizing the services.
 
This agency must ensure that .. community level service package is ints 

tegrated by coordinating its activities with other agenci 
s and sectors.
 

At the village or neighborhood level, primary health care should be
 
the responsibility of local workers who do not have high levels of educa
tion or orofestional training. 
Outreach is an exceedingly important com
ponent of primary health care, as most 
people do not have access to a'for
mal healzh facility within reasonable walking distance. For the most bas
ic services,outreach capability, continuity and simple competence are more
 
important than professional qualifications. It ha& been well established
 
Lhat M.D.'s are neither cost-cffective for the delivery of primary services
 
(Fendall, 1972) nor interested in remaining in low income rural areas.
 
Professional nurses and paramedics aiso will not be effective in providing

primary care in villages or con,unities in which they cannot maintain the
 
living standards and social contacts to which they are accustomed. Persons
 
trained to provide regular primary care to remote communities must be con
tent to live permanently in the communities they serve 
nd be willing to
 
actively reach out to their clients. 
 These constraints greatly limit the
 
level of education of persons available to be trained to provide primary
 
care. Yet lack of education does not prevent the delivery of simple 
ser
vices. Illiterate "bare-foot doctors" have been found to be effective in
 
delivering health services in.West Africa 
(Zeitlin, 1981).
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Retraining of personnel is an 
important part of any expanding primary

health care project which uses the existing health, nutrition, or family
planning channels as 
its base. Members of each sector should at 
the very

least become familiar with the problems, concepts, and services of the
other two sectors in order to enhance cooperation and avoid duplication of
services. Zaire's hospital based pilot project, where workers from other
 sectors were 
trained in techniques of 
primary health care, showed promising
results (Karlin, 1976). In some casas the unipurpose worker, originally
trained by his/her lead agency. can be trained as a mulLipurpose worker.
In other cases it is more effective to integrate the efforts of several

categories of multipurpose i.;crkers. 
 It is necessary to be realistic and
 
to avoid overloading the personnel with responsibilities. 

Four types of community level primary health care workers will bediscussed: 
 the village health worker, the traditional midwife, the family

planning field worker, and the nutrition monitor. Most integrated services are provided by one or 
all four of these personnel. These worker categor
ies correspond to four sets of 
servizes: curative care, prenatal care
and midwifery, family planning, and nutrition. While these services should

be integrated, they should not 
be provided by the same individual except
under special circumstances; e.g., very small communities where the patient
load is so 
small that saveral primary health care workers would be super
fluous. 

Although the last three service categories are the subject of this
report, curative care cannot be ignored becuase it 
is the service category
for which there is 
the greatest spontaneous demand. 
Only Lhose workers

who have the power to cure 
(greatly enhanced by simple antibiotics) will

have high prestige in the community. Curative care may be provided by the
midwife and/or family planning worker, who may or 
may not be the same in
dividual. 
 Cultural sex divisions may make it desirable for 
some curative
 care and some 
family planning services to be provided by men. Except in
unusual situations, midwifery and 
nutrition services are more appropriately
 
provided by women.
 

While the greatest spontaneous demand is for cuative care, the secondlargest spontaneous dem' nd is for preventive care in the form of maternity
services. All mothers seek health care providcrs Lt the time of child
birth. This is 
one of a number of reasons why childbirth is a focal occasion, surrounding which nutrition, family planning, immunization, andother services should be organized in order to -each the entire at-risk
population. Because of the importance of the maternity services as a lead
infrastructure for providing prenatal and postnatal nutrition and family

planning counseling and services, it 
is important to have a highly respected and senior community level worker in charge of maternity services.
 
This person should be a woman, and preferably a midwife with literacy
 
skills.
 

The worker categories and division of services appropriate to any

given program and region will depend 
en the following considerations:
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--Population Density Relative to Means of Transportation: In most
 
situations a worker should be able to reach all of her or his
 
clients on foot within about a one-mile radius. Availability of
 
bus, bicycle, car, animal, or other transport will naturally make
 
it possible to cover a wider area.
 

--The Number of Hours per Week That Workers Can Devote to Their Job:
 
In rural farming communities it may be most appropriate to train
 
part-time workers, who provide services for their immediate neigh
bors as required and as their household and farm duties permit.
 

It is easier to enlist volunteers to work part time rather than
 
full time. It also may be easier to get the community to remuner
ate part-time services since the total to be paid, through a health
 
insurance scheme for example, is lower.
 

--The Worker Categories and Service Times that Generate the Most
 
Enthusiastic Support from Within the Community: (See the previous
 
section on community based programs.)
 

The goal in the apportionment of service tasks to worker categories
 
is to provide integrated,or at least coordinated, services to the entire
 
population at least cost, both to the community and to the service struc
ture. New community-lcvel primary health care programs must be flexible
 
enough to make continuing adjustments in the service package until the
 
program works smoothly and effectively.
 

The four worker categories described below represent a simple dis
aggregated manner of apportioning tasks. The reader should realize that
 
the tasks described may also be performed by fewer persons; e.g.:
 

--One integrated health worker, a woman who performs all functions.
 
(A man would not be an accertible midwife.)
 

--A village health worker (male or female) plus a midwife, both of
 
whom have family planning and nutrition duties.
 

--A village health worker, a midwife, and a family planning worker,
 
male or female (or a male-female family planning team), all of
 
whom have nutrition duties.
 

--A village health worker, a midwife, and a nutrition monitor, all
 
having family planning duties (at least to provide education and
 
motivation).
 

a. Village Health Worker (VHW)
 

For a longer discussion of VHW's and the integrated services they can
 
best provide, the reader is referred to a review of the literature by
 
Austin and coworkers (1981). A danger in selecting male VHW's, as found in
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Burma, is that they spend up to 80% 
of their time treating adult aches and

pains rather than life-chreatening conditions of infants, such as diarrhea.

VHW's should be traine-d in 
2 to 4 week training courses conducted 'n the
field, to diagnose and counteract the effecrs of 
the most prevalent and

debilitating illnesses. 
 Illness conditions and medicines that VHW's use
 
to treat the ;e conditions may include the 
following (Austin et al., 
1981):
 

Diarrhea - packets of glucose electrolyte, or baking soda and
 
potassium chloride (to add to local sugar and salt),
 
or simple salt-sugar solution
 

Fever/Pain - aspirin
 

Infections - sulfanomides and/or penicillin or ampicillin
 

Worm Infestation 
- piperazine (round, pin, thread)--liquid form
 
often easier, especially for preschoolers; thahenda
zole (hook)
 

Vitamin/Mineral Deficiencies 
- iron
 
folic acid
 
vitamin A
 
iodine
 

Malaria - pyremethamin (for pregnant women and preschoolers),
 
chloroquine (for fever)
 

Eye Infection  antibiotic eye ointment (tetracycline)
 

Skin Infection - I% gentian violet (also for umbilical cord
 
and stump)
 

Cough - cough medicines do little good, but people expect them.
 
Therefore, they are necessary to maintain credibility.
 

Although literacy is 
a desirable prerequisite, illiterate workers
 
can dispense simple medicines aud treat wounds using pictorial symbols and
color-coded containers. Iil.iterate workers have been found to provide excellent services in 
areas where literates could not be recruited (Zeitlin,

1981). Training is of 
a practical nature and regular retraining sessions

should take place on the 
lob. Two-way communication is essential (Pyle,

1979; Gwatkin et al., 
1979; Taylor et al., under review). Programs

with lowest drop-out 
rates for workers use mature community residents

selected and paid or recompensed by the community, or 
recompensed by the

community in other ways, such as 
through communal farm labor.
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b. rhe Traditional Midwife 

Traditional birth attendants, recruited for training in nutrition and 
family planning,can improve nutrition practices and birch spacing, espec
ially during pre- and postnatal visits,when the mothers are most receptive 
to new ideas. 

This approach has been successful in rural Malaysia and in the Philip
pines,where most deliveries take place at home. Among the three types of 
midwives available to rural Malay women (nurse- midwife, semitrained, and 
untrained lay midwives),a survey in 1978 disclosed that the untrained lay 
midwives achieved the "highest level of rapport" with the women inter
viewed. Forty-five percent of these women also quoted "geographic prox
imity" as their reason for selecting the untrained midwives who resided 
within the rural community. The untrained midwives' popularity was based
 
on their wide range of traditional services (83% of the interviewees cited
 
this reason), such as "washing dirty linen or clothes." Only 28% of the
 
rural women interviewed wanted the "modern and safe services" provided by
 
the trained midwives, unless they happened to live in close proximity
 
(18% gave distance as the reason)(Chen, 1976, 1978).
 

A three-year study on the role of traditional birth attendants con
ducted in the Philippines (1971-1974) disclosed similar findings: 76% of
 
deliveries took place at home; at least 50% of total births were attended
 
by local lay midwives (hilots); and rapport and geographic closeness were
 
major determinants in the preference of hilots over trained personnel.
 
Because of their great popularity, 482 hilots were given a 5 - 8 day
 
training course in pre- and pcstnatal care. It was demonstrated that
 
hilets, given suitable training in maternal and child health care and
 
family planning can, with adequate supervision, provide decent care and
 
can encourage family planning through appropriate birth spacing (Del
 
Mundo, 1975).
 

Rapport with and proximity to the local health worker are critical.
 
They are primary determinants in the increased acceptance of nutrition
 
and family planning services or concepts. Training auxiliary health
 
workers can be useful in the expansion of MCH services. The Lampang
 
Health Development Project was started in 1974 in rural Thailand by its
 
Ministry of Public Health in order to improve peripheral level service
 
delivery (see Health Based Programs). This was accomplished by making ex
tensive use of traditional lay midwives, together with focus on MCH, fam
ily planning and nutrition (WHO, 1976; Lampang Project Personnel, 1979).
 

The health care delivery system can sometimes learn from traditional
 
birth attendants and local healers. In Nepal, for example, one health
 
project adopted the tradition of not cutting the umbilical cord immedi
ately at delivery. This procedure decreased the incidence of neonatal
 
tetanus. The rural practice among Gualtemalan midwives (Comadronas) of
 
allowing the cord to pulse and the cord blood to flow into the baby after
 
delivery increases the neonate's iron stores and staves off anemia.
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Trained rurses and midwtves can also be tiuught to insert ,U's and/orprescribe oral contra(ceptives (provided they have a short list of contra
indications). Rosults have been f avor, Lble. Iln Pakistan, l;ar badus, andthe Republic of IKorea, statist irS show a low rate of complications (con
parable to tho:;e for I lJ1 in.;erti, ll L lrvy;iclans. 

The hol pro j ,'t in hthl hilipt ini s i; r-s;ented lci.- to InstraLt?how both trained nurse, midwives and trained bijth iLttLnd1Ints (hilots) worktogether t:o ioprove hasic hea, til , nt l-itiol, il i l p1lnnint, pracLices.It is an NhI-basedi program rL Iv ng, on traoin . I .iv, . .nd trined hilotsto del.ier primary heal th services . Iher 1%is lh, I-( /!i ,0011 polulationin tire pr:,ject ai-ea. M"id'.'.ivCs providte most ot* tlh fami ly plaiil lp -ervices: Insertion of [UP)'s duri nig hone visqit, illjec-Lions of Dxpo l'roverafour times a year, and prescription of birth, coltrol p'.i15.i Coldomls andbirth control. pills are available it. no cost to Lire patient. NMidwivsalso provide sanitation, nutrition, an1d family planning education in tilevillages. Tra ined it lots assist wi th car ing for pregnant womeli . 

A report evaluating preg,,ress during a two-year period (April 1975 -Septemnbr 1977) showed marked improvement in maternal care: deliveries byuntrained hilots declined from 16-1h% to less than 57. Eighty-one percentof children under the age of four were seen at least once. The childimmunization campaign hid no impact on infant mortality rates. Neonataltetanus decreased, due to hilot training and to the use of tetanus toxoidinoculations for pregnant women. There was a substantial increase in therate of contraceptive users: 
 IUD users increased from 369 to 
1,927, female
sterilizations from 112 
to 444, Depo Provera from 0 to 
249, and male sterilization from 59 to 
313. Data on 
the pill, condom usage, and rhythm

method 
are less accurate (Williamson, 1979).
 

In the area of family planning, only 35% of eligible women between
the ages of 15 
to 44 were reached. The total fertility rate dropped from
6.4 in 1975 to 5.8 in 1977, but this was not due to 
the influence of the
program. Differential results were obtained according 
to ecological trends
in the study area. Age at marriage was a significant factor in the differential fertility rates: 
 by age 20-24, 
60% of urban women (Tabilgaran
City) had never been married, as compared with less than 20% 
on the offshore islands. Contraceptive prevalence was highest in Tabilgaran City
and lowest on the offshore islands. 
 Malnutrition was more prevalent on
the islands (12% severely malnourished children vs. 
2% in Tabilgaran City)

(Williamson, 1979),
 

c. 
The Family Planning Field Worker
 

The family planning field worker usually is 
responsible for distribution of contraceptives within the 
community, follow-up of contraceptive
users, recruitment of new acceptors, and referral of problem cases to 
the
family planning clinic. 
 In general, these workers do not 
treat problems,

insert IUD's, or prescribe contraceptives.
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it tr itio l iii 11 w i!I' ; I .
 

In the l) 1 ippi i s, ;vliy vtlll; village woman (age 18-25), ith primary 
school educati ion, i!; e i bIe k- L t Ii 1ned as a haranpay Nutrition 
Scholar ( BNS), pr vidod she i s Chosen by her peers. in tlhi s case, her 
duties aIr -str to sirve 'i education. Thie NSe it.t Iutryi tion lance and 
was inst rut1n t; I in tzhc nationaI c1hi I w ipli lng canpa i pn , Operation Tim
hang. 

In many dlevel opnLg count ri s wiw're .oca I peopl Ie cus tomaril y consult 
indigenous healers, the latter can Pc recruited for traiuin, in health and 
sanitary practices In addition to diagnosis of malnutrition (with referral 
when necessary) and its treatment with oral rehydration in mild cases. 
These indigenous healers also may receive instruction in family planning 
concepts and can ho provided with contraceptives for distribution. 

Mothers themselves can he trained as primary care workets. In Indo
nesia and South Korea women are recruited and trained as village health
 
workers, responsible for preventive services and early detection of dis
ease and malnutrition (Karlin, 1976; Population Council, 1977). The mothers
 
are influential in bringing about behavioral change and in recruiting peers.
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E. Health Based Integrated Programs
 

United Nations Report ST/SOA/Series A/51 (1972) indicated 
that ifost
countries had begun to integrate family planning into the existing health
services by the early 1970's. 
 This trend is reflected in the reogranization of 
top level government ministries to 
incorporate integration at the

planning level. In 
the early 1970's, nutrition was not yet incorporated

into the development planning of most countries, but certain countries
had already started family planning efforts. India, Nepal, 
 the Republic
of Korea, Indonesia, and Tunisia are some examples. 

India included family planning and maternal child health care underthe aegis of the Ministry of Health. This made it possible to add nutrition In the mid-seventies and to expand the program within the frameworkof the Ninistr v of Hfealth (PN/ST/SOA Series A/51, 1972). The Integrated
Child Development Services Program in India was a spin-off directed atchild health and welfare (inistry of Education and Social Welfare, 1975). 

Tie Kiepub ic of Korea included family planning under MCH, which,turn, came under the responsibility of the Ministry 
in 

of Healt.:. Thus, fromth" beginning of the program's inception, family planning was considered 
an integral part of health care for women and children, primarily throughencouragement of birth spacing. Other policies were also adopted to reinforce this concept, such a delaying age of marriage and bringing women
into the work force (tJN/S'I'/SO, Series A/51, 1972). 

Two broad categories of health based nutrition and family planning

combinations can be distinguished. Nutrition and family planning are
offered through the existing public health channels 
or through expandedMCII services. In t-he first case, emphasis is on improving the health of
the entire family; in the second, focus on
is the "high risk" group:pregnant and lactating women, and children under five years of age. Prenatal clinics, childbirth and maternity clinics, pediatric 
 clinics, wellbaby and MCH clinics, and family planning clinics all represent potentialentry points for women into 
the formal health care delivery system, where
nutrition and 
family planning services have been effectively provided 
to
gether. Although clinic-based combined programs are not necessarily partsof larger development schemes, they must also have the support of the community, and services must be geared 
to local customs and 
to the felt needs
 
of the resider.ts. 

At the sub-regional or district level, both the public health based
and the MCII based programs operate out of a clinic or 
health center,
staffed by full or part-time physicians, nurses, auxiliary health personnel, and paramedics. 
 The clinic acts as home base and -eferral center
for the village level primary care personnel described in a following
 
section.
 

http:resider.ts


--

---
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1. Health Based Program5
 

Clinics operating integrated health programs offer a wide range of
 
services. 
 In a recent state of the art survey of low cost health services
 
in the developing world, Karlin found the following services (listed in
 
descending prevalence) in 
more than 80% of the projects: health education,

maternal health, child health, medical/surgical treatment and care, nutri
tion, environmental sanitation, family planning, specific protection (im
munization, prophylactic medicine, etc.), early detection of disease,
 
and diagnosis (Karlin, 1976).
 

Several models for planning expanded health services have been pro
posed, but one of the most comprehensive is the Development and Evaluation
 
of Integrated Delivery Systems (DEIDS). 
 In 1973 guidelines were developed

to "assist countries to demonstrate that within seven years a health del
ivery system can be developed to provide services including but not 
lim
ited to MCH, family planning, and nutrition, which are accessible and ac
ceptable to 2/3 of 
a target population in predominantly rural areas"
 
(Rice, 1975). The following major components are included:
 

use of indigenous health practitioners
 

--sensitivity to cultural practices and attitudes
 

--community involvement: 
 for needs assessment and volunteers, and
 
resources such as buildings, local foods
 

--integrated systems: maximum integration between MCH, family plan
ning, and nutrition programs (different in each country due to
 
varying government structures)
 

Health education,as well as coordination and timing of services must
 
be incorporated:
 

--expansion to include agricultural extension, mothercraft, community

development,and home economics
 

use of non-professional workers: "well-trained auxiliaries, aides
 
and volunteers"
 

--use of multipurpose workers since trust develops, but avoid over
loading them
 

--training, supervision, emphasis on prevention, outreach and evalua
tion components
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This model is comprehensive but implies a high degree of coordination

and management not often found in developing countries. 
 Resources are also

problematic. Conceptually, it provides a useful framework for considering

integration of services and 
a usetul goal towards which to aim, when working from the bottom-up or the top-down. Training of 
personnel at all lev
els in 
the health delivery system is necessary when adding components:

the new orientation and strategy should be clearly understood.
 

The Miraj project in Maharashtra, India, succeeded in combining preventive and 
curative services within the existing health infrastructure.
 
At first, the medical officers heading the 
three primary care centers in

the project area 
received one week of training. The unipurpose workers,
who had been responsible for one 
function such as immunization or water

sanitation, followed 
a six-week training 
course to become multipurpose

workers. Their new 
tasks included nutrition education, immunization, examination of 
all children under five years of age, with special attention
to the malnourished among this group, provision of "simple medical care"

with referral of the severe cases to 
the primary health care centers, fam
ily planning, and yearly examinations of school children.
 

In this project, expanding services tended to "overload" the auxil
iary workers by saddling them with too many responsibilities, actually
diluting their effectiveness. Nevertheless, results of the 1976 evalua
tion were favorable: 
 there was a decrease in infant mortality and a 60%

decrease 
in the incidence in diarrheal di-ease (Ram, 1977).
 

Health based integrated services can link family planning with other
services important to nutrition. For 
example, Malaysia, Indonesia, Thai
land, The Philippines, and Sri Lanka have integrated nutrition and family
planning with parasite control through the village level health services
 
(Aziz and Subbiah, 1977).
 

In Thailand, 
the Lampang Health Development Project has incorporated

family planning into the health services. To meet 
the large demand for
vasectomies by rural males, 
the Ministry of Public Health's National Family Planning Project began a nationwide mobile vasectomy program. 
In

Lampang, the responsibility for operating the program was accepted by the
Community Health Department of the provincial hospital. 
 Initially, the
clinic sessions were confined to vasectomies, but due 
to heavy response

and requests, out-patient curative care, immunizations, nutrition educa
tion, and a food supplement program were added.
 

Outreach is provided by a mobile team, visiting two 
locations per
month. A week in advance of 
the visit, a Health Educator and a Health

Post Volunteer 
(HPV) inform the villages and motivate people to attend.
 
The mobile staff consists of one or 
two surgeons from the provincial hospital, and nurses or wechakorn (paraphysicians). Working with the team

provides the center staff with on-the-job training.
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The mobile clinics are popular and have stimulated interest in local
 
health care activities. The number of vasectomies has also increased.
 
In the first year of operation, the clinics (mobile) performed more than
 
one thousand vasectomies, gave over 
three thousand immunizations, and
 
treated almost seven thousand as out-patients. Often, the HPV's set a
 
good example by being among the first to seek a vasectomy (Lampang Pro
ject Personnel, 1979).
 

2. Maternal and Child Health (MCH) Based Programs
 

The expanded MCH program is generally more focused than the inte
grated health, nutrition, or the family planning program. 
MCH is con
sidered to be the "interface" between nutrition and 
fertility regulation.

Family planning efforts aimed at increasing birth intervals and limiting

family size have numerous proven beneficial effects on children and 
on
 
mothers (see Chapter 1). Better nutritional practices for infants and
 
children improve their chances of survival and open the door for family
 
planning accepuance. Consequently, nutrition and family planning should
 
be equally important parts of the MCH package (WHO, 1976).
 

While the target group in expanded MCH projects is more limited than
 
that of the health based programs (i.e., the whole population), it is
 
worth noting that 
women and children comprise approximately 2/3 of the
 
total population in developing countries and 
that more than 50% of total
 
deaths usually occur in children under 5 years old.
 

Expanded MCH services can be more cost-effective than their health
 
based counterparts. The Narangwal Project in India was 
the first to point

this out. The cost of combined nutrition and health care services to
 
children under three was approximately 14 rupees/capita/year, comparing

favorably with the per capita cost of primary health care provided by the
 
Department of Health. This study also demonstrated the mutually rein
forcing effect of nutrition and women's health and 
family planning ser
vices (Taylor et al., 1976b).
 

Most expanded MCH programs are variations on the same theme offering

services in health care for 
women children, health and nutrition education,

and family planning as a basic core. Staff includes nurses and midwives,
 
and sometimes traditional birth attendants. There is usually one matern
ity center or clinic in the project area and several smaller MCH posts

serving sub-areas. The target population is visited at 
home by the out
reach personnel who are also members of 
the community. In this way, cases
 
of malnutrition, disease and complications associated w-th pregnancy or
 
contraception can be detected early and referred to 
the MCH clinic for
 
treatment.
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Karlin and coworkers (1977) found that some 
type of MCI] service was
offered by almost all of the projects surveyed, regardless of the orienta
tion. Vaccinations, immunizations, and examinations were th9 
most prevalent child health services offered. 
 The most frequent maternal health
 
services were health education and prenatal care.
 

Zaire has 
taken a novel approach. 
 Hostels with cooking facilities
 
are available for expectant mothers, in 
areas where transportation is a
problem. The health-care worker has the opportunity to provide prenatal

health and nutrition education and proper delivery supervision (Karlin,
 
1976).
 

The Candelaria project, 
in Cali, Colombia, offered expanded MCH services from 1968-1973. 
 During that period, neonatal tetanus was eliminated,

the incidence of diarrheal disease decreased, the overall birth rates decreased due to 
increased family planning adoption, and the Infant mortal
ity rate dropped (Stillman, 1978). Similar results have been found else
whcre.
 

Few health 
or MCII based programs have been carefully evaluated. Ten

pilot field projects were de3igned with an evaluation component and have
recently been examined by Gwatkin and coworkers (1979). The projects were

reviewed for their effect on infant mortality, nutritional status, and
general effectiveness. Four out of 
ten included nutrition and family

planning: Etimesgut, Turkey; Narangwal, Punjab, India; Jamkhed, Mahar
ashtra, India; and Kavar, Iran. 
 The authors' conclusion is that the in
tegrated approach is viable despite the dirth of "hard" evidence.
 

"Taken together, they (the 
ten projects reviewed) presented a persuasive case that in 
the hands of able investigators and in populations

of up to 60-70,000, 
infant and child mortality can be reduced by one
third to one-half or more within one to five years, at a cost of under

the equivalent of 2% of 
the per capita incomes, an amount no greater than
that currently being allocated to health
.... The principal need is to
 
move effectively from pilot project 
to the larger service program."

(Gwatkln et al., 
1979) This is not a simple task.
 

All of the successful projects were community rather than hospital
based and relied heavily on paramedical personnel and village health

workers for the delivery of the services. The Jamkhed and Narangwal pro
jects included an outreach program delivered by local village women trained
in basic health, nutrition, and family planning concepts. 
The services
 
were well tailored to the communities' individual conditions and needs.
The target population was well defined, and the program was addressed to
it. Feed-back between the residents, workers, and supervisors was especially effective in Narangwal and provided the basis for new components and

growth; communication was bidirectional (Cwatkin et al., 
1979).
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Despite the success of various pilot and field experiments, not all
 
health/nutrition programs are currently integrated with family planning.

Out of the 201 respondents to the HIID survey (Austin et al., 1978), 95%
 
of the nutrition programs were integrated with health. Only 44% 
of these
 
combined programs included 
a family planning component.
 

F. Population Based Programs
 

Population pressures in parts of 
the world have motivated governments
 
to adopt policies of fertility reduction. Southeast Asia and India, in
 
particular, have high population to 
land ratios. West Africa has been a
 
pronatalist region, and the limitation of 
 a-Lily size has not been popular

there, although birth spacing is an important part of traditional culture.
 

Family planning efforts have been successful in Indonesia, Thailand,

South Korea, Taiwan, and the People's Republic of China, to cite some ex
amples. The infrastructures developed 
in these largely community based
 
distribution programs serve as frameworks in which nutrition services,

sanitation, parasite control, or community development activities can be
 
incorporated.
 

Two major family planning strategies contribute to reducing family

size and fertility rates. Birth spacing requires that the couple practice

contraception regularly and implies commitment on their part. The target
 
group is the couple during most of its reproductive cycle. A second ap
proach is permanent: sterilization (tubectomy for women and vasectomy for
 
men). This is more appropriate for couples who have already attained their
 
desired family size.
 

1. 
Addition of Nutrition Services Through Population Programs
 

It became obvious in the early to mid nineteen-seventies that a
 
majority of family planning programs that had been adopted purely for
 
demographic reasons were failing. 
 The number of acceptors had reached a
 
plateau. Supplementary food distribution was 
tried as a recruitment in
centive in India in the hope that the undernourished families would derive
 
combined benefits from both services. 
Data from South India where food
 
was given to family planning clinic attenders demonstrated that there was
 
no improvement in family planning motivation or 
nutritional status of
 
pregnant and lactating women. Lack of nutritional improvement was largely

due to the fact that the supplements were shared with other members of the
 
family. Lack of success 
in this case may have reflected problems with
 
program management and with community acceptance rather than inherent
 
lack of feasibility of this approach.
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Other problems with the family planning/nutritional supplement type
 
programs in India 
(Uttar Pradesh) have been noted: optimal composition

and quantity of an adequate supplement has not been determined 
(energy vs.
 
protein, what minerals and vitamins to include, etc.). Distribution
 
channels and high cost also posed problems. The concept has been pursued,
 
however, in Uttar Pradesh and Karnatak States (Tandon, 1975).
 

Nutrition should be included in family planning services because con
traceptives can affect the nutritional status of women. Oral contracep
tives have been known to interfere with B6, B12, and 
folic acid metabolism
 
(Huenemann, 1975). 
 Likewise, anemia can be aggravated or precipitated in
 
iron deficient 
women using IUD's, since blood loss is often heavier.
 
These interactions point out the need for follow-up visits among contra
cepting women livinp under marginal conditions. While IUD's and pills can
 
be inserted or prescribed by nominally trained health workers or midwives,
 
the complications must be detected early. 
 This can be accomplished with
 
adequate supervision by professionals. Complications can be referred to
 
the regional center.
 

Adding a nutrition component to family planning efforts has only re
cently been considered. In the United 
States, Planned Parenthood clinics
 
have begun to investigate the feasibility of including nutrition education
 
with tbeir services. In 
a recent survey of 92 Planned Parenthood (in the
 
U.S.A.) counselors only 5 reported that infant and child feeding informa
tion was available at their clinic, while 27-30 said that 
some literature
 
on nutrition in contraception and general nutrition was available (Smi-

ciklas-Wright, 1979). In countries with solid community oased distribu
tion, like Indonesia, nutrition has been incorporated in family planning
 
programs. 

A closer association between nutrition and family planning education
 
is necessary. Messages and educational channels must be properly coordin
ated with service delivery in order to get the best benefits for the re
cipients. Educational thrusts should also be aimed at 
including husbands
 
and older children in the nutritional aspects of family planning so as to
 
prevent tapping of the women's supplements by other members of the family.
 
Men should be encouraged to take a more active part in 
family planning and
 
child care.
 

2. Community Based Distribution (CBD)
 

Community based distribution of family planning supplies and educa
tional materials has been extremely successful in Indonesia and Thailand.
 
Both programs emerged in response to inadequate outreach, personnel, and
 
management at the family planning clinics. 
 In Indonesia, nutrition ser
vices are being successfully integrated into the distribution system.
 
Thailand may do so in the future.
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A handful of countries, inspired by the Indonesia CBD program attempted similar projects on a pilot scale. 
 None are currently integrated,

however. 
 In Egypt, 302 rural villages in 
the Menoufia Governorate are
participating 
in an integrated system for hc'usehold level delivery of con
traceptives, basic health services, and social welfare services. 
 Nutrition may be added later, when the 
system is well established (Stillman,
 
1978).
 

El 
Salvador and Argeitina (Stillman, lg78) both introduced youth promoters into the CBD programs. The Contx/Technical Support (food and 
nutrition) program in El Sa3vador trained 1400 youth leaders to 
teach principles of good nutrition and health, pre- and post-natal care, community

organization, personal and environmental 
hygiene, care and feeding of
children, and responsible parenthood 4n 280 communities. The project's
goal was to 
inprove nutrition among women, irFaYiucs and children under 5
 
in rural El Salvador.
 

Including men in 
the family planning efforts in Indonesia has improved effectiveness and adoption of 
contraception. 
The sante is true in
Thailand, where contraception was "demystified" and 
became a component of
daily life. Following the success of 
the family planning program, efforts
 
were coordinated with parasite control, installation of latrines in

houses, water purification, immunization, and treatment of malnourished

children (d'Agn~s, 1979. in: David, H. P., 
 1980). The Community Based
Family Planning Services (CBFrS) began in 1974, and by 1978, 158 districts

including 16,236 villages (36Z of 
the country's villages) were reached.
Distribution channels include local shopkeepers, farmers, teachers, and

housewives. 
CBFPS Surveys showed that between 1974 and 1976 pregnancy
rates had declined by 40%, twice the decrease in 
the non-CBFPS districts
 
(David, 1980).
 

G. Integrated Rural Development Programs
 

"Potentially all 
the components of 
basic need, intervention--adequate

food consumption, education, health services, 
suitable water, environmental

sanitation, and decent shelter--make significant contributions to the
achievement of good health and low levels of mortality" (Kocher and Cash,
1977). 
 The basic needs approach addresses the "deprivation syndrome" by
a multifaceted attack, assuming that poverty is caused by a host of 
economic and social factors. Health is not considered only as an end 
in itself, but also as an indicator of quality of life in the area. 
 Health

services, including nutrition and family planning, provide support for the
improvements in other areas, such as 
agriculture, land reform, income gen
erating programs, education, sanitation, etc.
 

In the 
following discussion, integrated rural development is defined
to 
include health, nutrition, and family planning components, along with
agricultural extension, 
income generating activities, and other social
 
sector improvements.
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The "grass-roots" approach to community/rural development has been

adopted 
as part of national deveiopment sche.mes in several countries.
 
The People's Republic of China, Taiwan, South Korea, Sri Lanka, Thailand,

and Indonesia provide successful examples. They have all been able to im
prove nutritional status, lower infant mortality and birth rates, and ba
sically to improve "the quality of life" of 
their citizens in a relatively

short period of 
time, with only a moderate change in gross national pro
duct. 
 In the People's Republic of China, Taiwan, and South Korea, land
 
redistribution formed a basic component of 
the development effort.
 

The successful reduction in fertility and 
improvement of nutritional
 
status in these countries have inspired others to adopt integrated rural
 
development schemes. 
 The United Nations Economics and Social Commission
 
for Asia and the Pacific 
'United Nations, 1977) recommends "the integra
tion of specific development programs and activities such as 
parasite con
trol or nutrition with family planning." This recommendation has been
adopted by the member countries despite their different political, economic
 
and sociocultural climates.
 

In Thailand, "grass roots" planning occurs at 
the subdistrict level.

Govetnment officials cooperate with elected village headmen 
to design de
velopment plans. These are submitted to the provincial government for ap
proval and then to the Community D'velopment Unit of the Ministry of 
the

Interior. 
 The local units "provide training and education, aid to agri
culture, women's and youth's programq, family planning programs, roads and

other infrastructure" (United Nations, 1977). 
 This development strategy

has high level government support in Thailand.
 

In South Korea and Indonesia, the community based distribution system

providing family planning and nutrition services has become a framework
 
for innovation. 
 Income generating activities, such as 
chicken cooperatives
 
or small credit schemes, are 
planned by the community members.
 

The Government of 
Sri Lanka launched a multi-disciplinary effort aimed
 at equalizing social benefits. 
 It included an extensive food distribution
 
system and small 
farmer development opportunities directed at food self
sufficiency. 
These have contributed 
to a decline in infant mortality to
 
under 50/IlOOC and 
an improvement in the general nutritional status of the

population. 
 The health care system is geared toward improved family

health. 
Combined primary health care, nutrition, and family planning ser
vices have been successful 
in keeping birth rates down and assuring an
 
average life expectancy above 65 
(ten years higher than the all-Asian aver
age). Primary education has been extended 
so that literacy is above 80%,

ard relatively equally distributed between both sexes 
(85% for males, 75%

for females). These improvem2nts in "quality of life" 
indices have taken
 
place despite Sri Lanka's only moderate economic growth rate of 1.5-2.0%
 
per year, and its low per capita income of about $120 (Gwatkin, 1978).
 

While Sri Lanka adopted an integrated approach as part of a larger

development policy, India launched the Integrated Child Development Ser
vices (ICDS) in response to her large population under age 14 (4/10 of
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total population in 1971). 
 In many areas child mortality was 100/1000

(Report of Ministry of Education and Social Welfare--ICDS, Sept. 1978,
 
p. 67). The combined services 
include supplementary nutrition, immuniz
ations, health check-ups, referral services, health and nutrition educa
tion, nonformal education for preschoolers, family planning, and
 
care to expectant and nursing mothers and women aged 15-44 
(see same
 
report).
 

The Chimaltenango Development Project was begun in Guatemala when
 
the high incidence of tuberculosis and high child mortality among Indians
 
were recognized as symptoms of 
a larger problem: maldistribution of land.
 
Ninety percent of land in Chimaltenango Province was owned by 2% of the
 
population. The plantations were tilled by migrant Indian laborers who
 
left home to work there. A physician, hired to set up health care facil
ities, instead started a modest project to lend money to small farmers:
 
86 families borrowed money under a five-year plan at 8% yearly interest
 
in order to purchase 5-acre plots. 
 Some farmers were able to increase
 
corn production "at least four times" (Behrhorst, 1974). Other services
 
were added incrementally at 
the request of the community.
 

The average family had 6 to 8 children, and there was an 80-85% prev
alence of "moderate" childhood malnutrition. The Community Health Commit
tee selected local people to 
become family planning motivators and to
 
treat symptoms--they did not make diagnoses. 
 Findings of an evaluation
 
showed that "91% 
of patients were treated properly" by the local health
 
workers. Supervision was based on class attendance and continuing educa
tion (at least three days 
a month, including examinations). The fee sched
ule was set by the Community Health Committee (elected by the villagers).

Agricultural loans, extension programs, and marketing strategies were of
fered to "help the people help themselves." Primary health care 
services
 
were provided as a support infrastructure since it was assumed that infant
 
mortality and morbidity must be reduced before family planning was prac
ticed. No rigorous evaluation of this project has been carried out 
(Lehr
horst, 1974).
 

Community development projects have had a beneficial effect on 
the
 
status of women. Women's Cooperatives for maKing textiles, crafts, pot
tery, for small animal or food production, bring women together and rein
force health and nutrition-related activities in the community. 
Discus
sions about family life and other exchanges are facijitated (Stillman,
 
1978).
 

Few descriptions of urban based combination projects are found in the
 
literature. 
The low income urban family needs basic health improvements

desperately. 
H-using conditions may be crowded and unsanitary, exacerbat
ing health problems. Change from the extended family system in rural areas
 
to a nuclear one 
in the city leaves young women without the benefit of
 
tradition or of babysitters. Consequently, outreach workers are vital
 
parts of urban service delivery. Services must also be offered at the con
venience of working mothers, and nutrition messages geared towards them
 
(i.e., 
those who must work away from home and cannot breast feed their
 
children during the day).
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H. Other Strategies and Service Options
 

Improving the quality of life by bringing food and development resources and population growth into balance is the ultimate goal of all
the service options discussed. Other strategies which focus 
on the social
relationships between the 
individual and society rather than on 
tle biological relationships contributing to decreasing family size can also
 
attain similar goals.
 

Income generating activities such as agricultural development and cooperative marketing or manufacturing can be 
linked to family planning and
food efforts. 
On Bali, Indonesia, for example, the Government Family
Planning Board cooperated with local banks to provide credit to pig raising cooperatives started by subvillage family planning groups. 
 In the
first year each family p2anning acceptor received enough credit 
to buy
three pigs which were later sold for profit. Once the principle and interest are payed back, credit may be extended for other related activities,
such as raising milk goats and pond culture of fish and frogs. 

Policies generating employment for women outside the home tend to
postpone the age of marriage and child bearing. 
 The additional income derived by the ',oman improves her family's economic status. 
All of these
factors correlate with decreasing fertility rates, especially in urban
areas where money income is relatively more important to survival than in
rural, subsistence areas. 
 Rich (1973) cites Mauritius, Barbados, and the
United Arab Republic as 
countries where extensive female employment con
tributed to declines in birth rates.
 

Educated women tend 
to 
have better employment opportunities. Education also allows for a more 
informed attitude towards family size. 
 In
Sri Lanka and Kerala (a state in India) birth rates have fallen simultaneously with increases in literacy rates, especially among women (Gwatkin,
 
1978).
 

Cottage industries such as 
light manufacture in South Korea and Taiwan
or crafts production in parts of Latin America and Africa generate employment income and access 
to a more modern life-style, including fewer children
and better opportunities for them. 
 Policies directed at helping small
farmers improve their agricultural techniques (by appropriate technology
that does not require mechanized and expensive inputs) and get access 
to
credit at reasonable rates, also lead to small family sizes in the rural
 
sector.
 

Incentivei and disincentive programs effectively encourage smaller
families. Taxation rates can be geared to 
dissuade parents from having
many offspring. Singapore (Rich, 1973) and 
the People's Republic of China
have reduced subsidies to families with more than three children. 
Such
taxation schemes are prejudicial to the nutritional status of children
 
from larger families.
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In countries such as India, where old age security has traditionally

been provided by a person's children, policies geared towards replacing
 
this by some other system will be effective. Rich (1973) describes one
 
such example. Several tea estates 
in India have begun providing their
 
female workers with a savings account, in addition to the benefits which
 
they are required to provide by law. 
 A sum of money is deposited by the
 
management for every month that 
the woman is not pregnant. She can touch
 
this money only at the end cf her childbearing years. This fund compen
sates her for income that she might have received during old age from ad
ditional offspring.
 

I. Constraints to Program Success
 

It is important to note that, given the basic inefficiencies within
 
each of the three sectors involved--health, population, and nutrition
 
--there is no guarantee ir,any given country that an integrated program
 
can be efficiently run on a nation-wide scale.
 

The success of all integrated schemes will be limited by two major

factors or constraints. The first of 
these is management capability. The
 
second is commitment to provide real services to 
the target group, or in
 
a deeper sense to social equity. While it is not possible to pull a per
centage figure out of the air, it is safe to 
say that in most developing
 
countries the majority of 
people living in rural areas are untouched by
 
any branches of central or regional government with the exception of the
 
police force and the school system. To expect existing government infra
structures to manage rural programs in a comprehensive and cooreinated
 
manner in such circumstances is unrealistic unless strong national program
 
leadership emerges.
 

Lack of income and access to the means of production may be the most
 
important but unadmitted cause of malnutrition and high mortality. Table
 
6 from a major hospital in a developing country capital shows that infant
 
mortality drops precipitously to industrialized country levels as per cap
ita income rises to US$42 per month.
 

Lack of management capability may be an expression of lack of commit
ment to equity, when it stems from unwillingness to commit resources 
to
 
project management. Psychologically, the two problems are mutually aggra
vating. Not infrequently, 
an elitist ruling class resists listening to
 
the feedback from subordinates or from the target group that would be re
quired for efficient management. The head of an institute for applied

psychology that conducts management training for Tunisian business firms
 
states 
that such inability to make use of information from workers belong
ing to a lower social class is a major management problem hindering the
 
development of profit making businesses. Health care programs are partic
ularly vulnerable to lack of feedback from lower level workers because
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Table 6
 

Mortality rates by family income 
1969 - 74 

Deaths/1000 livebirths
 

US Dollars/person/
 
month Neonatal 
 1-il mos. 1 yr.
 

< 3 77.4 103.2 180.6 

3 - 7 45.0 37.2 82.2
 

7 - 14 24.4 21.4 45.8
 

14 - 28 12.7 
 5.2 17.9 

28 - 42 6.2 8.2 14.4 

> 42 3.1 9.4 12.5
 



medical doctors in all cultures have elite status. The ideology of pri
mary health care attempts to give equal respect to the village health wor
ker or, as it has been said, "skinny Hercules." Even the most favorable
 
ideology, however, cannot take the place of elemental management skills.
 

The success of community based programs often is based on their abil
ity to tie in with local government structures, that way be archaic and
 
unattached to the modern sector, but that do retain a working rapport with
 
the populations they govern. Pilot programs run by outsiders have had few
 
problems working with such structures. Central government personnel, how
ever, who wish to extend these successful pilot projects may face psycho
logical barriers to establishing successful working relationships. Under
 
such circumstances management training programs using group dynamics tech
niques can both teach management skills and erode class barriers.
 

The Implication of these constraints for program design is that local
 
leadership and political initiative favoring program development are more
 
important success factors than any particular program design format.
 
Vhere such leadership evolves, it may then be guided by certain design
 
considerations which in turn will be successful only to the extent that
 
they increase rather than decrease the enthusiasm and initiative of na
tional government or voluntary agency personnel who are developing the
 
program. Where no effective local leadership evolves, outside pressure
 
and initiatives probably are valuable in continuing to disseminate de
velopnent ideas and expectations until the time when local initiative
 
emerges. These outside forces cannot be expected to have large impacts
 
because they are contributing token inputs of resources.
 

One important design factor is use of community based structures to
 
extend outreach. The second is integration of services. Beyond these two
 
basics, any variety of the programming tactics described in the first sec
tions of this chapter may be highly effective depending on its appeal for
 
local leadership and on the resources available for its development.
 

1. The Dissemination of Innovation
 

The third constraint to success is the time lag involved in engineer
ing social change. The factors that favor the dissemination of innovation,
 
or the spread of new behaviors and technologies, have been widely studied
 
(Rogers and Shoemaker, 1971) and have implications for program priorities.
 

a. The Behavior Change Process
 

Dietary change and family planning acceptance both depend on the
 
availability of opportunities for learning new, nontraditional behaviors.
 
Both the level of socioeconomic development and the design of program ser
vice structures influence the ease, speed, and completeness with which new
 
behaviors are adopted. Traditional cultures change slowly, in part because
 
they lack exposure to modern communications and marketing, and to govern
ment service structures designed to educate the public. Traditional cil
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tures also reinforce the status quo by top-down authority systems that
place decision-making powers in 
the hands of elderly guardians of 
tradition and by relatively unchanging food and medical belief systems that
are passed down informally from one generation to the next. 
 Modern industrial societies, at the other extreme, adopt a range of new health,
family planning, and nutritional behaviors almost every 
season as new research results are publicized and taught and new products are marketed.
 

In both cases, 
however, the process of learning and accepting new
behaviors is similar, although the process goes more rapidly in cultures
that are accustomed 
to changing behavior frequently. Learning and adoption of new techniques almost always follows 
an S-shaped curve. The better
educated, more aware, and economically more fortunate minority change
sooner 
than the majority. 
At the other 
extreme a minority of laggards do
not change at 
all or change very late under social pressure and with special assistance (Rogers and Shoemaker, 1971). 
 Zeitlin and Formacion (1981)
have reviewed the literature concerning behavior change with special reference 
to nutrition education integrated with family planning messages.
 

Three of 
the major factors influencing the 
rate of adoption of 
new
practices have design implications for integrated nutrition and family

planning programs. These are:
 

-- the need to convince people that it is to 
thieir personal advantage
 
to change. 

--the need to overcome fears 
that changes will produce negative ef

fects. 

the need for a practice period 
to learn the new methods.
 

Regarding the first 
two points, the 
sales task required to convince
people that they should change their eating habits or 
their contraceptive
(and sometimes sexual) habits 
is formidable. The advantages of change may
not be immediately obvious and 
tl;e disadvantages may include increased
costs and occasional disastrous side effects. 
 Mothers in traditional communities commcnly fear that introduction of new weaning foods will give
their infants diarrhea, which frequently does occur and may lead to dehydration and death if improperly managed. 
 Most contraceptive methods involve
inconvenience oe 
side effects that 
touch on intimate aspects of health,

sexual satisfaction, or self-image.
 

To overcome 
these barriers, the service structure and its personnel
must establish a high degree of credibility, a record of providing services or 
benefits that satisfy perceived needs, a social or 
political network that reinforce: 
change by social approval, and a communications network providing outreach, education, and promotion. Individual workers
should have an authoritative image and be as similar in culture and social class as possible to those they are 
teaching (Zeitlin and Formacion,
 
1981).
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Fortunately for the integrated program, nutrition, family planning,

maternity, and maternal child health services serve 
the same target group

in a sufficiently overlapping manner that credibility established by any
 
one of these services can be used to promote behavior change in all of the
 
other sectors. ror 
example, a feeding program that has established a ser
vice record by rehabilitating malnourished children and has 
won the trust
 
of their mothers will succeed more rapidly in persuading these women to
 
practice contraception than an unfamiliar program. 
A careful and detailed
 
study of the extent to which adoption of given service components affected
 
the adoption of complementary components at Narangwal will soon be re
leased (Taylor at al., under review).
 

Credibility and the means of enlisting social and political networks
 
to 
support program goals can be elusive. Even with ample development
 
time, not every program succeeds in creating structures that mobilize pop
ular support.
 

Nutrition services or family planning services alone have less lever
age for establishing a credible service record 
than if combined with mater
nity services. 
 Not all children become malnourished (fortunately!) and
 
not 
all couples perceive a need for family planning. But all mothers and
 
their babies go through the experience of childbirth. Every birth is 
a
 
potentially high risk, emotionally charged event--a time when both parents
tend to feel vulnerable, and physically and emotionally dependent on the
 
assistance they receive. 

For these reasons, prenatal care and delivery services provide an op
portunity for the health-nutrition-family planning structure to establish
 
credibility with all families by proving their ability to prevent serious
 
and intimate health risks. When all mothers experience successful deliv
eries under the care of the health-nutrition-family planning services, be
havior change is likely to proceed rapidly. The Cameroon National Nutri
tion Furvey (Government of Cameroon, 1978) found, for example, that child
ren who were born in a modern maternity facility had a lower prevalence of 
malnutrition during the preschool period than those born without modern 
services. While many factors may contribute to this finding, it is prob
able that mothers whose infants were born in modern maternities were sub
sequently more psychologically receptive to the postnatal and family plan
ning services linked tc 
the maternity facility. The rapid spread of the
 
new behavior of bottle feeding appears to be associated with its promotion
 
by maternity services.
 

J. Policy and Program Implications 

The points mentioned above suggest the desirability of the following
 
strategies:
 

1. Add complementary program components to 
the mcst popular, powerful,
 
and rapidly growing programs in family planning, nutrition, or primary

health care. This means looking to see which of several infrastructures
 
has already established credibility, combined wit:i the most rapidly growing
 



114 

social, political, and communications networks reaching into rural areas
 
and into urban slums. Additional resources given to complete the service
 
package already provided by this infrastructure will probably be more cost
 
effective than the 
same amounts given to programs operating with fewer of
 
the success factors required for rapid behavior change.
 

In Indonesia, for example, family planning acceptor clubs already

have been established in most of 
the country's rural villages, whereas
 
nutrition services reach relatively few. 
 The family planning establish
ment currently is integrating nutrition into 
its program and is expanding

rural nutrition services at 
a more rapid 
rate than any other service
 
structure. Family planning also has been a leading force behind the creation of nutrition education materials for country-wide distribution. The
investment of nutrition-related resources 
into family planning has had the

further benefit of generating technical assistance for complementary ac
tivities by government nutritionists and health educators. 
 In the Philippines, the situation is reversed, with the National Nutrition Council play
ing a far-reaching role in family planning education.
 

2. Focus 
on expanding community based maternity services with integrated

nutrition and family planning 
to the entire population. A strategy of 
ex.
panding combined maternity care and 
family planning services was first ad
vocated by Taylor and Berelson (1968) for its potential for achieving be
havioral change, noted above, and for other previously noted reasons summarized below. This strategy was elaborated into Guidelines by the Popu
lation Council (1973) but was difficult to implement before the develop
ment of community based primary care services.
 

The importance of monitoring the prenatal nutrition of the mother and
the postnatal nutrition theof infant through the first two years of life 
were noted in Chapter 1, and also support a focus on improving and expand
ing maternity and postnatal 
services. Similarly, the need for initiating

breastfeeding Immediately after childbirth and for fostering parent-infant

bonding, noted 
In Chapters 1 and 2, requires the restructuring of matern
ity procedures.
 

The postnatal period also is critical for reasons pertaining to the

behavior change process. 
 The need for a practice period to learn new be
havicrs applies both to 
infant feeding and to contraception. New prac
tices generally cannot be learned in one 
trial. Complicated procedures,

such as 
making bean curd, for example, or preparing infant formula and

sterilizing baby bottles, 
are best learned by repeated practice with su
pervision (although formula feeding need not 
be taught in most cases, it
is of critical importance to teach it to caretakers of infants that cannot
 
be breastfed). Contraception, obviously, is 
too private to be supervised

by outsiders. Nonetheless, a trial and learning period is needed 
to de
velop the habit of using contraceptives.
 

The learners need positive reinforcement during the practice period.

One kind of reinforcement is constructive feedback, including social ap
pc-3val, and the opportunity to discuss side effects and other problems 



115 

with a health worker or a learning group. Another essential kind of re
inforcement is experiencing the successful outcome of the new procedure.
 
The mother must observe that weaning foods make her child gain weight and
 
remain healthy. The couple must succeed in 
preventing conception.
 

Masnick (1979) has pointed out that contraceptive procedures and 
com
munications skills between husband and wife must 
be learned before contra
ceptive practices such as tile pill or the use of condoms and foam, for 
ex
ample, will be successful. As noted in Chapter 1, the :,lost fertile couples

tend to be lost to family planning programs because they have no 
learning

time. One mistake, and the woman is pregnant again. 
Masnick concluded
 
that one key to successj is the ability to 
reach the highly fecund woman
 
immediately after childbirth before she 
resumes full fecundability. This
 
implies that the high impact time periods for learning infant feeding and
 
contraception are the same. 

The fact that one of the best periods for learning contraceptl)n co
incides with the postnatal interval when the infant should be seen fre
quently by the health services implies the need to institute contraceptive

practices as soon after childbirth as possible, in order to give a pro
tected time period for learning contraceptive use by trial and error with
out risking pregnancy. (The mechanisms by which breastfeeding delays con
ception were discussed in detail in the first chapter.) 

It also implies that MCH, well-baby, surveillance, and nutrition edu
cation activities should be used to teach and reinforce family planning

practices, and vice versa. The group solidarity created in the nutrition
 
education class should reinforce family planning and provide the intimacy
 
to discuss side effects and inconveniences of contraception. Similarly,

the rapport between the 
 individual worker providing well-baby surveillance
 
and the mother should make it possible to discuss contraceptive practices
 
and problems openly.
 

Frequent clinic or home visits are not easy to 
arrange or to justify

during most periods of the life cycle. The postnatal period brings the
 
mother frequently in contact with the health services. 
These contacts com
lined with postpartum amcnorrhea create an ideal environment for learning
 
contraception.
 

3. Assign responsibility for supervision of maternity services to 
a senior
 
female primary health care worker. If maternity services are to play the 
lead role in the expansion of primary health care, the village level worker 
responsible for these services must be senior and must command respect in
 
the community. Because of her midwifery duties this person must be a woman.
 
She must be able to monitor maternal nutrition, weigh newborns, teach in
fant nutrition and provide family planning services. This worker will
 
ideally be a literate married woman, aged 30 to 
50. In order to gain com
munity respect, she must be empowered to provide basic curative care,
 
using simple antibiotics.
 

This person may be a retrained traditional birth attendant (TBA) or
 
midwife, if the TBA's role can be redefined within the culture in a manner
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that commands sufficient respect. 
 In many cultures TBA's are postmeno
pausal women of advanced age and humble status who do little beyond catch
ing 	the baby and cutting the cord. 
 In some cultures TBA's are of low
 
status because birth, like menstruation, is considered to 
be unclean. In

such cases, if the TBA role cannot be redefined, a younger, higher status
and 	literate female village health worker may be put in chirge of 
super
vising the lesser trained TBA's.
 

This lead worker for maternity services may also serve the 	 entire com
munity as 
a village health worker for all sexes and age groups. 
 In soci
eties with strict sexual segregation, as in some Moslem countries, shewill be more effective working with a male counterpart. This is the case 
in Pakistan, where a man-woman team provides primary health care. 

4. 
Develop systematic entry points for service integration. Integration

of family planning and nutrition services into the MCH prenatal, maternity,

and postnatal cycle has been found 
to benefit from systematic planning.

The 	Narangwal Projct in India 
(Rural Health Research Center, 1971-72) de
veloped a system of "entry points" .r obligatory occasions on which family
planning advice must always be given. Eight such entry points and the man
ner in which family planning, health, and nutrition were integrated on 
each occasion are listed below (ibid.): 

1) 	Routine Fertility Survey of non-pregnant menstruating eligible
 
women in 
the 	community (according to F.P. profile--see below).
 

2) 	Confirmation of pregnancy visit.
 

3) 	Post abortion examination visit.
 

4) 	36th Week antenatal examination by F.H.W. and F.H.S. together. 
5) 	14th Day postpartum examination (the topic of F.P. should be
 

avoided before the ceremony on the 8th to the 14th day has
 
been accomplished).
 

6) 	6th Week postpartum examination.
 

7) 	Lactation: 7th month visit (re-establishment of menses).
 
8) 	Lactation: 9th to 10th month visit 
(weaning).
 

On the above occasions F.P. advice is not given on its own but inte
grated with other components of M.C.H. care as follows:
 

1) 	F.P. is given combined with enquiry about general health and
 
menstruation at the time of 
Fertility Survey.
 

2) 
F.P. is given combined with 1st and 4th visit antenatal care
 
examination at the confirmation of pregnancy visit, and 36th
 
week visit.
 

3) 	F.P. is given combined with post-abortion care at post-aborticn
 
visit.
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4) 
F.P. is given combined with postpartum and neonatal examination,
 
as well as small pox and B.C.G. vaccination at the 14th day
 
postnatal visit.
 

5) 	Postnatal examination is given as well as F.P. combined with
 
feeding advice, weight of baby and well-baby check at the 6th
 
week postpartum visit.
 

6) 	F.P. advice is given combined with dietary advice, well-baby
 
check and weighing at the 7th and 9th month postpartum visit.
 

Appropriate spaces were marked for these entry points on the patients'
 
fertility-cum-obstetrIc record card. 
 Field workers were required to tick
 
these spaces whenever the entry point was used. While different program
 
structures wculd lead to slightly different entry points, a strategy of
 
clearly defining such points for 
the field workers' benefit and insisting
 
on 
their use would appear to be important to effective integrated educa
tion.
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Chapter 4 Summary of Policy and Program Design Recommendations
 

The relationships linking nutrition and population growth in the three 
domains discussed in this report yield a coherent set of policy and program 
design implications. Up to this point we have interspersed policy guide
lines throughout the text as they arose logically from varying lines of in
vestigation. The purpose of this chapter is 
to bring these guidelines to
gether in summary form. 

Three levels ot recommendations derive from our review of the litera
ture. These levels in order of increasing specificity are: policy, program 
design, and educational content. A given policy may be expressed in a vari
ety of programs and in market interventions that require little or no pro
gram infrastructure. Within programs, some designs are more effective than 
others. At the household level, both family planning and nutritional change 
depend on personal behavior and on the knowledge and attitudes that shape 
individual choices. Programs may influence household decision-making 
through education. 

The following sections summarize conclusions at the policy, program,
 
and educational level in outline form. A brief statement of rationale
 
follows each policy recommendation.
 

A. Summaryof Policy Recommendations 

We conclude that the policies listed below are important for achieving
 
family planning and nutrition goals. The evidence reviewed in this volume
 
suggests that these policies are not merely desirable but Lhat they are 
critical for preventing population growth from increasing faster than food 
supply. Although Malthusian disaster is not expected on a global level, 
it already exists in localized forms in the world's poorest regions. In 
these areas nutrition goals simply cannot be achieved without simultane
ously reducing family size. The psychosocial interactions between nutrition 
and fertility discussed in Chapter 2 make it evident that nutritional im
provement combined with family planning accelerates the critical transition 
to small family size. 

The first four of the following policies relate directly to nutrition,
 
family planning, and health. The interactions reviewed in Chapters 1 
through 3 indicate that these policies can be expected to have direct im
pacts on family size and on nutritional status. The remaining six policies 
concern other development and social welfare objectives that are not di
rectly linked to family size or to nutrition. The social forces linking 
these measures of development to nutrition and to family size are well doc
umented. In empirical studies, these socioeconomic indicators frequently 
explain more of the variance both in family size and in nutritional status 
than is attributable to nutrition and family planning variables. Thus the
 
evidence indicates that these policies also are instrumental in achieving 
goals of small family size and good nutrition. 

*This chapter was wr:itten by Marian F. Zeitlin, Joe D. Wray, John B. Stan
bury, and Nina P. Schlossman.
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1. 
Integration of family planning with nutritional assistance programs
 

Rationale: 
 Those groups most in need of nutritional assistance have
 
insufficient opportunities to participate in the main
stream of economic development. For 
this reason they are
 
not adequately exposed to modern influences and market

forces that are associated with reductions in family size.
 
These groups are particularly vulnerable to excessive population growth, which may be aggravated by interventions
 
that improve nutrition.
 

2. 
Priority focus on community level MCH programs that integrate family

planning and nutrition with primary health care, and on mass melia
 
education coordinated with these programs
 

Rationale: 
 These programs represent the only approach that has been
 
proven without a doubt 
to be effective in simultaneously

reducing mortality, improving nutrition, and increasing

family planning acceptance. The village level primary

health care approach has been most effective in countries

with equitable resource distribution. Primary health care
 
programs, by definition, increase the equity of distribu
tion of modern sector health care. 
Perhaps for this rea
son they also have had 
an impressive impact in countries
 
in which other major resources, such as land and 
income,

remain inequitably distributed.
 

3. Promotion of breastfeeding
 

Rationale: 
 Lactation amenorrhea 
is still the major factor contributing
 
to 
healthful birth spacing in developing countries. Mor
tality rates of breastfed infants also are 
lower than
rates among bottle fed babies. In part because of commer
cial promotion, bottle feeding has been replacing breast
 
feeding in urban areas 
throughout the world. 
Vigorous

policies favoring breastfeeding 
are needed to counteract
 
this trend. Lower income urban women who need 
to work may

not be able to adequately breast-feed their infants unless
 
employers are motivated to provide day care and nursing
 
breaks.
 

4. Promotion of 
the two child family, under most circumstances
 

This policy should 
be expressed in a variety of ways, including: mass
media and face-to-face educational campaigns, incentives for accepting
family planning, and incentives for delaying the age of marriage.

Disincentives may also be effective.
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Rationale: 	 Several separate lines of reasoning lead to this con
clusion:
 

a. 	Large family size is strongly asscciated with malnu
trition and with low quality inLellectual development.
 

b. 	Average family size of more than two or three child
ren leads to rapid population growth as soon as mor
tality falls to acceptable levels.
 

c. 	The fact that a country is relatively underpopulated
 
doesn't mean that food production can expand to meet
 
the needs of a growing population in the short term.
 
The underpopulated countries of West Africa, for 
ex
ample, currently use agricultural methods that yield
 
only about half as much per ecre as farming techniques
 
employed in Asia. Low yielding technologies, such as
 
slash-and-burn agriculture, destroy rhe soil if they
 
are practiced intensively in order to feed more people.
 
Over the past 15 years, per capita food production has
 
been decreasing steadily in most African countries.
 
Although population growth may eventually be appro
priate in these countries (and will occur even during
 
the development of successful family planning pro
grams), it is important in the short term to keep
 
population growth proportionate to the expansion of
 
new agricultural technology.
 

5. 	Social welfare policies favoring the elderly
 

Rationale: 	 A common reason for large family size is to guarantee the
 
presence of children to care for their parents in old age.
 
As the elderly become less dependent on their children for
 
care, such an insurance strategy of childbearing becomes
 
less necessary. The elderly as a group also are particu
larly vulnerable to malnutrition as the fabric of the
 
extended family breaks down with urbanization. These
 
policies must be structured to safeguard the dignity of
 
the elderly.
 

6. 	Expansion of free and compulsory education for both sexes
 

Rationale: A higher level of education is correlated with lower fer
tility and with better nutritional status independently
 
of income. Increasing years of education decreases the
 
financial profitability of large family size to the par
ents since children do not contribute to family income
 
while they are still in school. Prolonged schooling de
lays the age of marriage and childbearing, increases as
pirations for a modern sector small family life style,
 
and improves ability to make nutritional choices.
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7. 	Incr.-_ing Income earning opportunities for women
 

Rationale: 
 Two separate lines of evidence support this recommenda
tion:
 

a. 	Mortality and malnutrition rates of girl infants are
 
extremely high in countries in which women are denied
 
access to most forms of paid employment. Under these
 
circumstances investment in female children is rela
tively unprofitable because girls do not contribute
 
to 
family income and often require expenditure for a
 
dowry for their marriage. The family with several 
girls may have to extend childbearing in order to 
produce sons. 

b. 	Employed women bear fewer children. Their time is
 
more profitably invested in work than in child 
rear
ing. Difficulties in securing child care and 
in car
rying the burden of both productive and reproductive
 
labor motivate them to reduce family size. They also
 
are less dependent on their children for their status
 
in society. Employed women frequently can afford to
 
spend more on food for their children, although this
 
is a benefit only if child care is adequate.
 

8. 	Modernization of the countryside
 

Rationale: a. 	Adoption of modern sector aspirations plays a key role
 
in influencing families to change their style of invest
ment in childbearing. As families begin to wish their
 
children to compete for entry into modern sector occu
pations, they limit family size and invest more in each
 
child. 
 This higher level of individual investment leads
 
to better nutrition and health status. Modern housing

and consumer goods also cosc 
so much more than tradi
tional amenities that families are induced to 
limit
 
family size in order to invest in items denoting modern
 
status.
 

b. 	Modernization of rural areas requires decentralization
 
of industry, infrastructure, and services. Greater ac
cess to modern employment and services favors small fam
ily size by reducing dependency on the extended family

network. So long as 
the extended family practicing sub
sistence agriculture remains the main unit of production

and social services, large family size and a low level
 
of nutritional investment in the individual child will
 
remain profitable.
 

9. 	Expansion of new agricultural technology
 

In most cases such improved technology need not and should not be cap
ital intensive. It should be appropriate to the locale and should be
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integrated with traditional methods. New technology must be equally
 
available to both women and men since women bear most of the responsi
bility for agriculture in many regions. Women often also are responsi
ble for producing food for their children.
 

Rationale: 	 New technology increases food production and plays a major
 
role in modernizing the countryside. Adoption of any one
 
form of innovation increases the rate at which other new
 
practices will be accepted by villagers.
 

10. Equitable income distribution
 

In order of importance, this policy recommendation should be p'aced
 
first. We have placed it last because it is least subject to change
 
through the efforts of technical assistance agencies.
 

Rationale: 	 It is generally agreed that in many locations malnutrition
 
exists not because of inherent lack of food or inability

of the earth to produce sufficient food but rather because
 
of inequities of distribution of food stemming primarily
 
from unequal distribution of income and of land and
 
technological inputs required for food production. Coun
tries with equitable income distribution also have been
 
able to rapidly control population growth because the en
tire population has had access to the market forces that
 
are associated with reduced family size and with increasing
 
economic development.
 

B. Summary 	of Program Design Recommendations
 

Our recommendations for program design concern only those programs
 
that have either family planning or nutrition components. Although other
 
programs, such as land distribution or free and compulsory education for
 
girls, may have more impact on both fertility and nutrition than family

planning and nutrition programs per se, they do not fall within the scope
 
cf our study. Much of this section concerns the design of the MCH component
 
of primary health care, since this program component is expected to provide

the majority of family planning and nutrition services to the majority of
 
the population.
 

1. 	Focus on improving the most populat, powerful, and rapidly expanding
 
programs in family planning, nutrition, or primary health care by
 
adding missing components
 

Rationale: 	 Both family planning and nutritional improvement depend
 
on change in deeply rooted personal behaviors. Such
 
changes may be perceived as involving a risk of negative
 
outcome or of lack of satisfaction. Popular programs,
 
particularly those with charismatic leadership, achieve
 
a level of trust that enables rapid personal change to
 
occur. Less popular programs may make little or no dent
 
in sexual and dietary habits,no matter how long they con
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tinue. Small, well-trusted programs that 
serve only a
 
few and are not expanding also will make little impact on

the overall problem. 
For these reasons it is important

to build 
on the credibility and the infrastructure already

established by the most dynamically expanding programs,

although these programs may not be ideal in all aspects

(no program ever is perfect). Dynamic outreach should be
considered to be more 
important than relatively minor de
tails of program design or philosophy.
 

2. Priority focus onl improving and 
expanding village level maternity ser
vices to 
achieve complete population coverage
 

This is an extension of the Taylor-Berelson approach to 
the primary

health care level.
 

Rationale: 
 Several lines of reasoning lead to 
this major recommenda
tion:
 

a. Childbirth is the one occasion or 
"window" through

which all mothers and infants come into 
contact with
 
health care providers for normal preventive services.

With the exception of the time of birth, many fam
ilies do not spontaneously seek health care unless a
 
family member is seriously ill. Many families never
 
spontaneously seek family planning or nutrition ser
vices. 
A strategy of adding nutrition, family plan
ning, and primary health care components to maternity

services takes advantage of the spontaneous demand

for maternity care to disseminate important services
 
for which demand is not well developed. Thus this 
strategy has maximum potential for reaching the entire 
at-risk population. 

b. 
Every birth is a potentially high risk, emotionally

charged event--a 
time when both parents feel vulner
able and 
physically and emotionally dependent on 
the
 
assistance they receive. 
Delivery services provide

an opportunity for the health-nutrition-family plan
ning program to establish trust and credibility by

preventing serious and intimate health risks. 
New
 
mothers and fathers are particularly likely to follow
 
the advice on infant feeding and on family planning

that they receive from the maternity services (a fact
 
well-understood by the infant formula companies).
 

c. Maternal malnutrition during pregnancy is 
the major
 
cause of low birthweight and prematurity, which lead
 
to 
high death rates in the neonatal period. 
Low

birthweight infants tend 
to be disadvantaged for life

in their physical and intellectual development. They
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also are much more likely than normal weight infants
 
to become malnourished at the weaning period. Matern
ity services can prevent low birthweight by identify
ing malnourished pregnant women and giving them spec
ial counseling and surveillance, with dietary supple
ments where appropriate.
 

d. 	The establishment of breastfeeding should begin at
 
th2 moment of delivery. The child should be put to
 
the breast immediately after birth and breastfed on
 
demand without other supplements of any kind. It is
 
inefficient to start the promotion of breastfeeding
 
later in infancy after poor feeding habits and incor
rect beliefs already have been established.
 

e. Maternal-infant bonding should occur at 
the 	time the
 
child is put to the breast immediately after birth.
 
This bonding can only occur if the maternity services
 
provide a supportive environment.
 

f. 	Identification of high risk infants at birth enables
 
the health delivery system to closely monitor the
 
growth of these children to prevent them from becoming
 
malnour ished.
 

3. 	Giving responsibility for supervision of maternity services to a sen
ior female village health wcrker
 

Ideally, this worker will be a literate, married woman aged 30 to 50.
 
In order to gain community respect, she must be empowered to provide

basic curative care, using simple antibiotics. She may be a retrained
 
traditional birth attendant, or a traditional midwife, if this individ
ual's role can be redefined within the culture in a manner that com
mands sufficient respect. 
 In societies with strict sexual segregation,

she will be more effective working with a male counterpart.
 

Retraining traditional birth attendants for the lead role will not be
 
effective strategy unless the TBA conands respect within the community.

In many cultures TBA's are elderly women of humble status who do little
 
beyond catching the baby and cutting the cord. 
 In other cultures,

TBA's are of low social status because birth, like menstruation, is
 
considered to be unclean.
 

Rationale: If maternity services are 
to play the lead role in the ex
pansion of primary health care, the village level worker
 
responsible for these services must be senior and must
 
command respect in the community. Because of her duties
 
as a midwife and as a supervisor of traditional birth at
tendants, this person must be a woman. 
 She must be able
 
to monitor maternal nutrition, weigh newborns, teach in
fant nutritiun, and provide family planning services.
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4. 	Restructuring prenatal care 
to include nutrition surveillance and
 
family planning education
 

See Chapter l.A.l.c. for a discussion of the deqign of prenatal. nutri
tion surveillance programs.
 

Rationale: 	 Prenatal nutrition surveillance targeted to at-risk women
 
can reduce the incidence of prematurity and low birth
weight. Pregnant women and thcir husbands have a personal

interest in learning about ho.v the baby is conceived and
 
grows within the mother. This is an ideal opportunity for
 
contraceptive education.
 

5. 	Restructuring of maternity procedures to 
promote breast feeding and
 
maternal-infant bonding
 

See Chapter 	2.F.l.g. for maternity procedures that encourage breast
 
feeding and 	maternal-infant bonding.
 

Rationale: 	 Initiation of breastfeeding and bonding occur simultane
ously at the time of delivery. Evidence suggests that it
 
is more difficult to recreate the bonding experience at a

later time with the same positive effects on the mother
child relationship.
 

6. 	Restructuring of postnatal 
care to combine dietary and growth chart

surveillance of the infant with surveillance of contraceptive prac
tices of the parents
 

See Chapter 	l.A.l.c. for the design of postnatal nutrition surveil
lance and Chapter 3 for postpartum contraceptive programs.
 

Rationale: 	 The postpartum period is 
a time when the mother should
 
bring the infant to the care facility regularly for sur
veillance. 
 It is also a period when lactational amenor
rhea provides partial protection from pregnancy. This
 
gives parents the opportunity to learn to practice con
traception at 
a time when 	they are in regular contact
 
with the health staff 
to help them 	cope with side effects,

fears, or inconveniences and when they have the latitude
 
to make mistakes without immediately becoming pregnant.
 

7. 	Restructuring of integrated programs to encourage modern sector

aspirations, investment in the individual child, and nucleation of
 
the 	family structure
 

See Chapter 2.F.l.d. to f. for a discussion of program design charac
teristics that favor these social changes.
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Rationale: 	 All of these changes favor reduced family size and im
proved nutritional status of individual family members.
 
(The term modern should be defined to correspond to the
 
country's ideological approach to development.)
 

8. 	Introduction of integrated services into day care centers and into
 
programs designed to provide income generating employment for women
 

Rationale: Working women are particularly receptive to family plan
ning. Their infants and preschool children are vulnerable
 
to malnutrition if particular care is not given to the
 
diets they receive while separated from their mothers.
 

9. 	Creation of subsidized nutrition and health care services for the
 
elderly
 

Rationale: 
 A common reason for bearing a large number of children is
 
to provide old age insurance. As some of the care of the 
elderly passes into the domain of public services, this 
pressure is reduced. The elderly in urban areas,removed 
from the extended family structure,are particularly sus
ceptible to 	malnutrition. 

C. Summary 	of Educational Content
 

The educational themes listed below lead to behaviors that benefit
 
both family planning and nutritional goals. These themes are based on the
 
biological relationships that hold true in all cultures and under almost
 
all circumstances. The word "themes" is used in this context to refar 
to
 
a general statement such as "eat protein foods." In this general firm, 
the theme usually is not yet a "message," or a useful piece of advice, be
cause it is not specific enough. "Themes" are the starting point for 
creating "messages" that differ in different cultures and locations. The 
theme, "eat protein foods," might be developed into the message, "eat
 
more inexpensive small fish," in the Philippines and into "drink more buf
falo milk" in India, for example. Readers interested in methods for in
volving communities in developing and pretesting messages or behavioral
 
advice are referred to Zeitlin and Formacion (1981). An excellent set of
 
prototype lessons in nutrition and family planning has been developed by

the American Home Economics Association (1977) for use with villagers in
 
developing countries.
 

Rationale statements applicable to most of the themes that follow al
ready have been noted in the previous sections on policy and program de
sign. Only a few new rationale statements are included below. They are
 
in parentheses following the themes to which they refer. 
 The themes are
 
arranged by target group and followed by a list of suggested channels.
 
The channels are intended to be illustrative rather than all inclusive.
 

This section on educational content is designed to function as a
 
checklist for individuals who wish to determine whether existing educa
tional programs include information required to make use of nutrition
fertility interactions in order to promote family planning and nutrition
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goals. If comparison of this checklist with current programs reveals
thematic content that should be introduced into the existing system, care
should be taken to introduce this content in all systems at all levels.
These levels are: national health policy, medical school, nursing school,
other professional and paraprofessional training programs, community
worker training, mass media health education, and other programs directly

reaching the target groups.
 

Priority Educational Themes for
Achieving Combined Family Planning and Nutrition Goals
 

Target Group Priority Themes (Rationale) Channels 

General public Family Planning - Nutrition All mass media. 
One to three children are enough
(to ensure survivors under con-
ditions of reduced mortality), 

All face-to-face 
channels related to 
nutrition, health, 

Fewer children result in a bet
or family planning. 

ter life for the family, in-
cluding better food (a change
in investment strategy in the 
direction of investing more in 
each individual family member 

Schools. 

Adult literacy pro
grams. 

means an improvement in the 
family's sta-adard of living). 

Children are healthiest when 
they are spaced at least 3 
year- apart. 

Teenaged girls are too young 
to bear healthy children. 

Nutrition - Child Survival and 
Development 

All face-to-face 
MCH channels. 

Pregnant women need increased 
quantities of good quality Mass media. 
food including protein foods 
and green vegetables in order 
to produce healthy babies. 

Adult literacy. 

Schools. 

Infants and young children need 
generous quantities of good
quality foods including protein
foods, fats and green vegetables 
in order to grow to be strong 
and intelligent. 

All babies should be breastfed
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T-iget Group Priority Themes (Rationale) Channels 

Pregnant women 
and their hus-
bands 

Maternal Nutrition (Prenatal) 

Start seeing a trained midwife 
early in pregnancy. 

Gain at least 10 kg during preg-
nancy, more if you were thin 
when you became pregnant. 

Take iron pills, or preferably 

prenatal iron and vitamin sup-
plements. 

Primary health care 
workers. 

All MCH, ob/gyn, 
family planning and 
nutrition depart
ments and agencies. 

Teaching materials. 

Special mass media 
efforts. 

Increase your intake of pro-
tein foods and green leafy
vegetables or fruits. 

Prenatal surveillance. 

Breastfeeding and Bonding 

Prepare breasts for breast
feeding. 

Face-to-face pre
natal education. 

Selective mass media 

Colostrum is good for the 
born baby. 

new
support. 

The baby should be put to the 
breast as soon after birth as 
possible and should not receive 
other foods or drinks. 

The mother and father should 
take time to get to know the 
new baby in privacy immediately 
after the birth. 

Family Planning Irenatal classes for 

Reproduction: how the baby is 
growing inside the mother, how 
it is nourished, how it was con-
ceived, how conception can be 
prevented (this information 
usually is very popular and 
helps to motivate mothers to 
practice good nutrition). 

both mothers and fa
thers. 

Prenatal counseling. 

Choice of family planning meth
ods for use following child
birth. 
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Target Group Priority Themes (Rationale) 


Mothers and Infant Nutrition and Health (Post-

fathers of natal) 

children from
 
birth to 5 	 Breast feed frequently on demand 

years 	 as long as possible. Sleep with
 

the baby at night to make breast 

feeding easier and to prolong 

amenorrhea, 


Eat more food and drink 8 

glasses of water a day while 

you are breastfeeding.
 

Introduce transitional foods
 
starting at about 4 months. 

(See Chapter I for more advice
 
on weaning foods.)
 

Give oral rehydration during
 
episodes of diarrhea.
 

Do not withhold food or liquids
 
during illness.
 

Enroll the baby in a postnatal
 
growth surveillance and immuni
zation program.
 

Take a sick child for treatment
 
promptly before the condition
 
becomes serious.
 

Family Planning 


Start using a family planning
 
method as soon as you resume 

sexual relations after the birth, 


Check any side effects or other
 
problems with the method with
 
your family planning worker and
 
change methods if you are not
 
satisfied.
 

Do not start a new pregnancy
 
until the child you now have
 
is 2 years old.
 

Channels
 

Primary health care
 
workers.
 

All MCH.
 

Pediatric health,
 
family planning,
 
and nutrition de
partments and agen
cies, "under Fives'
 
Clinics," etc.
 

Teaching materials.
 

Mass media.
 

Prenatal and post

natal counseling.
 

Selective mass media
 
support.
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Target Group Priority Themes (Rationale) Channels 

Postpartum Sexual Taboo (Mainly in 
Africa) 

If the mother has sexual rela-
tions, this will not make the 
baby sick so long as the mother 
does not become pregnant and 
stops breastfeeding. 

Postnatal counseling. 

Family planning edu
cation to fathers. 

Selective mass media 
support. 

Use contraception and 
sexual relations soon 
birth. 

resume 
after 

It is better for the father's 
relationship to the child to 
resume sexual relations early. 

Investment 

Have fewer children so that you 
can prepare each child for a 
successful future. 

Public policy state
meLnts. 

Mass media, enter
tainment, role model-

Give them good food, good 
clothing, and a healthy envi-
ronment so they will grow up 
to be strong and intelligent. 

ing. 

Schools, adult 
acy. 

liter-

Save money for your children's 
education. 

MCH. 
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1. ALGERIA. Tabutin, D. Mortalit6 Infantile et Juvenile en Alg6rie du Nord.
 
Poplation (France) 29(1) :41-60, 1974. 

After reaching a very high level at the end of the war (1960-62), infant
mortality and child mortality dropped sharply following liberation. Between
 
1963 and 1968 no clear trend was discernible except for a slight decline in

urban areas. In 1967-68 the urban IMP was 109 and the rural 
 IMR was 132. 

Endogenous de:ath; (CAused b'. nonviability of the newborn or complications
of childbirth) accounttd for 25'% of infant mortality. In Northern Algeria mor
tality in t.hu first wt'_ ek w 2.7' and in the first month 5.4?. The age spe
ci fic morta lit y curve s;how,d an absolute increaste hetween the tenth and four
teenth months, ftll,,winq th,_e patt(rn of southern countries with 
 high rates of
 
diarrhea , diseaso, int era ctitlg; w ith malnutrition. High parity did not signifi
cantly increase_ infant mortality 
 until a birth order of 10 or more. Endogenous
mortality was mirginally higher for first and s,.cold births. It was not pos
sible to establish that a decline in infant mortality exerted any traceable
 
influunce on fertili, ,,although fertility in Algeria had been consistently ris
ing and infan t mortality consistently falling during the preceding 25 years. 

2. EGYPT. 	 Abdou, 1 . A. and Amur, A. E. A Study of the Nutritional Status of 
Mothers, Infants and Young Children Attending Maternity and Child 
Health Centres in Cairo. Part II - Dietary Intake and Nutritional 
Status of Pregnant and Nursing Mothers. Bull Nutr Inst U.A.R. i(i): 
21-37, 1965. 

Heights, weights, and dietary intake of pregnant and lactating women were
studied among low income familii s in Cairo in 1957. Average per capita annual

income was $95 compared to a national per capita GNP estimated at $112. The

largest proportion of families -- about 36% had total monthly incomes or $6 to
 
$9. Average height was about 156 cm (61 inches) or 
 about 9 cm shorter than
American women of the sane age. Average weights of pregnant women were consis
tent with normal gains over normal baseline weights for height of American 
women, with an average 8.5 kq gain at 7.4 months of pregnancy. However, aver
age we.ights of lactating women were 3.4 kg higher than averages for American 
women of te stame hei ght. Bread alone was the largest source of nutrients for
all groups, contributing from 85% of both calories and protein in families
with total income-s Lelow $3 per month to about 55% in families with incomes 
above $15 per month. Broad beans (vicia faba) were the second most common item 
follow.d Ly a large variety of foods that changed seasonally. 

Dai ly dietary intake of pr,.:gnant women averaged 2,200 calories and 76.9g
total protein (including 11q animal protein). The authors suggest this low
caloric intake was sufficient because pregnant women greatly curtailed their 
activities in order to prevent spontaneous abortion. Lactating women averaged 
a daily intake of 2,761 calories and 95.4q protein (including 13g animal pro
tein). Diets of both groups supplied no more than 36% of calcium, 50% of 
vitamin A, 4'4% of riboflavin and 70% of vitamin C recommended by United States 
Food and Nutrition Board, National Research Council, Recommended Dietary Allow
ances for 1958. 

3. 	 EGYPT. Abdou, I. A., Lebshtein, A. K., and Kassim, T. A. A Study of the 
Nutritional Status of Mothers, Infants and Young Children, Attend
ing Maternity and Child Health Centres in Cairo. 
 Part III - Wean
ing Practices and Supplementary Feeding of Infants and Young Chil
dren. Bull Nutr Instit U.A.R. 1(1):39-47, 1965. 
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All women in this sample of mothers of 0 to 24 months old infants attending MCII centers in Cairo continued breast feeding up to the second year oflife. No fixed time schedule for nursing was followed by 847. of mothers.About 70'( of infants wer weaned abruptly at tle end of the ] 2th month withthe app)lication of bitte r stub:!tarices to the nippes. Ensui ng preqnancy wasthe r,2ason for wuaiang g iven by 72"1. of mothers. The protein food most commonly qvt'sn to infants I 2 to 24 mon ths was 
 stewe2d broad beans ( foul medammes,received by 471V.) followed by mi 1k products, and most common starches werer I.C, bread, and potatoe.;. An analysis of the nutrient contenmt of the weaningdiet found it unsati sfactory ill quantity and poor in calcium, iron, and vita-

Ill i n s .
 

4.._ (;YPT. Abdou Issa, Ma hmeud S. Mlodernization and the Fertility Transition,
Eqypt, Univei rity of Penneylvania, 1975. 

The study indicaeted that the level of completed marital fertility in Egyptis still high 6 .3 live births ), with significant regional, rural-urban andsocioeconomic statiu; fur iility differentia)s for women under forty years of
ago. Crren01t. 
 mar it.a fit ilit y, howevt r, is evidently nder moderate deliberatecentrol in thi. ulrl-lb collilllunit ie; which coiprise about 45 percent of the total
 
pop l t i oill.
 

Both des in,. flriily ;i::o (Cdl) and infant and child mortality are negativelycot rtlatd wit h moderni iat ion (the level of economic development and culturalCtlan(), whMi I pLotentitl ot)tput of survivinq children in the absence of deliberat e fertility control (C1 1 ), which is determined by the level of natural fortility and infant and chid survival, is positively correlated with modernizat ion. Th( lovw I of motivat ion 
 a-,s Measured by the difference between potentialand dt.;ird f.rtilit'y (CS-Cd) and tile ex:tent of contraceptive use by both
diret'tl' corril,ited with modernizsation. 

lh o ,:;er,,,d i-i.;iol l frtiI; ty differentials are consistent withinter!pretation, of Ea,.tf-:]i syithesi 
the

' ' framework for social and economic
dotermi in tt; of malrita1 ftrt. i1 ity. 

5. IEGYI'T. El-Mi touwi, M. I'. and .oda, 14. S. Postpartum Lactation Amenorrhea. 
Am.J , l t.tnt;- ynecol 111 (1 : 17- 21, 1971. 

Amons 1,15 nur:;;i lsI mother!; chosen at raIndom, 86 were in the period of postpartui lactation ameiiorrh,a, li incidence of 
 59.3 percent. The durationamenorrhe,-, raltqged btween 6 anid ofwt! ck; 26 monthis, and its incidence was higheramong the fully brf.,at;-feediii mothrs. A low pregnancy rate of 4.3 percentwas obse'rved aiTiOtig 1_39 icO;,-rtu iIact at ional amenorrheic periods. Prolonged
i)s tp-rl t.tin lact atioen aieno rrhi(a wasPostpar til! associated with uterine hyperinvolution.lactat.ion aietiorrh-,i confer; a substal ia] deqree of infertility, ascvid lec(.d by thl, pirdomisan t. aovular endomtrial pattern of 96.1 percent ofthe woint . 'The(' -iidoietriola:;ptwciincus obtained after one year of postpartumlactat ion amiiorrhea resent triad of:a (1) cystic dilatation of endometrial
c;] ald;, (2) arlieri aino!i;, and (3) plasma cell infiltration of the stroma.Nur:i; iinotheris; who expe- rioieod relatiwye 1 long or short periods of postpartumlactat ion amiorrhea ini connection with one baby tended to repeat tile same
patterni wit.hI a subsequent baby; the authors desiqnated this as "habitual postpartun lactation amnorrha." 
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6. EGYPT. 	 Hlanafy, M. M. et al. Maternal Nutrition and Lactation Performance. 
Environ Child Health 18(13) :187-191, 1972. 

An overall rIutriLional status index of 41 urban moderate to low income
 
Egyptian mothers was constructed from the results of blood, urine, and milk
 
samples. After overniqht admi sion Lo hospital, 20 ml of foremilk and 20 ml of
hind milk were taken from each woman at a 10 a.lm. feeding. A test feeding on
the 3rd day e;tinmated total milk yield. The mothers were previously classified 
as healthy (24) or malInourished (17). Caloric intake was adequate, but only 5 
mother: iln haltby bad ad(-euato protein intake.th( 	 hrl 

'Miik saui, I s qrou were suboptimal but 

tson. 


from both 	 aps' of acceptable composi-
Th fro t ei n and ca Ieric content of malnourished mothers was lower (15%


and 7,.) thats that of the wel Il nourished group. Mlalnourished mothers produced

ill i I k . ,o rrC 1at ion between nutritional status of the mother 
 and milk 

- _val sro ind co t-unt t. high (r-0.( 63). 

7. 	 EGYPT. Kanl:.. I. et al. Clinical, Biochemical, and Experimental Studies onl 
Iactatinn: T. Lactation lattern in Egyptian Women. Am J Obstet 
1 ( 3): 314-323, 1969. 

lh,, i 5'..5ti pmtars ilstorview.d 120 Egyptian mothers retrospectively once
 
each clt I 'Ia 1lh Coniter conco.rniin their last 3 lactation 
periods occurring
withiLn th,, prf-vi te; 5 years. The average age for weaning 	 from the breast was 
15.1 month., and for [r-ast milk supplementation, 6 months. Maternal age and
 
aqe at weaninq were posit.ively correlate,. One-third of the lactating 
mothers 
so sorted rts;urninq messtruation within 3 months of delivery, two-thirds within

9 months and 87' by 15 months. ,More than half reported pregnancy during lacta
tion.
 

8. I:YPT. 	 Kamal, J. et al. Clincial, Biochemical, and Experimental Studies 
on Lactation: II. Clinical effects of gestagens on lactation. 
AmU1 Obstet Cyncol 105(3) :324-334, 1969. 

In a double hIiid , t:udy , different combinations of gestagens were given to 
a total of 120 mothers 6 to l weeks postpartum divided into four groups
(Lyndiol 2.5 mq; Iyndiol 1.0 rag; 0.5 mq Lvnestrenol alone; and Deladroxate 
inject i ons) . A fifth (grosp (control) was given a placebo and intrauterine 
devices. F[ol law-up contLIn1d until weaniq. 'rhe criteria used in evaluating
the effects on lactation were: age at supplementation, subjective impressions
of the mothers, anmount of milk yield as obtained by mechanical suction and test 
feedi.nog , fed-to-weight adequacy (i.e., the adequacy of a test feed in relation 
to baby's weight), infant growth curve, and percentage changes in infant's 
weight: with age. Altho ugh 50i of the samiple were lost by attrition, and
although trends were not clear with regard to some of the criteria, the small 
dose Lynestrenol pill alone showed the least detrimental effects on lactation 
compared to the control. oin a -cale combining the 5 criteria, while the high
dose pill and injection yielciad the worst results. Average amount of milk 
yield measured b' mechanical suction and feed to weight adequacy appeared to 
be the two most sensi Live criteria for measuring adequacy. 

9. !;GY IPT. 	 Lebshtein, A. K. and I:I ahay, A. M. The. Extent of Breast and 
Bottle Feeding of Children in Cairo and its Effect on Their Growth. 
The Journal 	 of the Egyptian Public Ifealth Association 51(5):2462 - ,-976 
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The extent of breast feeding and bottle feeding was studied on a randomsample of 250 non-working and 174 working mothers Cairo.in Breast feedingwas practiced by 78.8t, of non working and only 5.8% of working mothers. Bottlefeeding was adopted by 7.6%of non working and 78.2% of working mothers. Only13.6% of non working and 16% of working mothers supplemented the diet of theirchildren. The mean body weights and heights were higher in the breast-fed thanbottle fed children at all age intervals. But both groups were less than U.S.A.standards after the first six months of age. This growth retardation was attributedto the lack of diet supplementation. 

10. EGYPT. Rifaie, M. R. et al. Menarche in Egypt. The Possible Modifying
Factors. Ain Shams Med J 27 
(3&4) :331-338, 1976.
 

A stud%- of the age of menarche among 1176 school girls in Dakahliaindicated that the mean age provinceof menarche in Egypt was 13.1911.03 years, and wassigni ficantly higher in rural than in urban areas. Evidence suggested sexualmaturation had accelerated since the revluti)n of 1952. Girls of higher socioeconomic status (ot the i r period earlier. Late menarche was associated withprotein poor diets and paras Itic infections. Both parasitic infection andanemia were .xteely ccmumon. Urinary bilharziasis and intestinal parasites
(mainly ascariasis delayed menLirche. 
 Girls with positive intradermal test forschistosomiasis (an estimated 201. of girls at puberty) qot firsttheir periodabout 1.5 years Iatei than the mean. Mean weight of girls with menarche wassignificantly higher than for those withc it. Seasonal incidence was highest in summer and spri ng, lowest in winter and autumn. 

11. EGYPT. Rizk, 1. A., Stokes, C. S., and Nelson, M. R. The Influence of
individul] and Conmmunity-Level Child Mortality on Fertility inEgypt. Paper presented at the Annual Meeting of the Population
Association of America, 1980. 

Variation in individual and community experience with child mortality isrelated to the reproductive behavior of a sample of rural Egyptian women interviewed in 1978. ''h. in luence of child mortality is examined for three dimensions of reproductive vior:bea birth ilntervaIs , additional children desired,
and use of contraception. 

initial differences in birth intervals between women with and withoutchild mortality experience are larcluly climinated when appropriate controls areintroduced for variations in ]actational amenorrhea. This finding is consistent with a growinq body of research indicating little behavioral response tochild mortality for birth intervals when biological factors are controlled. 

In contirast to the findings on hirth intervals, Individual experience withchild mortality is significantly related to the number of additional childrendesired and to the use of contraception. In addition, community-level childmortality is related to use of contraception. The findings suggest that childmortality does influence reproductive behavior, but the mechanisms throughwhich such effects operate are more complex and less direct than has been 
assumed.
 

12. EGYPT. Sallam, A. M. Family Planning in Egypt. Statement, April 26,1978. In U.S., Congress, House, Select Committee on Population,
Population and Development: Status and Trends of Famil, Planning/
Population Programs in Developing Countries. Vol. 2. Hearings, 

http:13.1911.03
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April 25-27, 1978. Washington, D. C.: U.S. Government Print
ing Office, 1978.
 

In 1953 Egypt established a national commission for population problems.

By 1958 the commission had founded 24 experimental family planning centers,

12 
in urban areas and 12 in rural areas. In 1962 political leadership in Egypt

acknowledged that the high rate of population increase was 
the biggest obstacle
 
to al] efforts for social and economic development. By 1978 urban areas, with
 
45% of the population, had 1239 centers 
and rural areas had 2239 centers. Oral
 
contraceptives were the most commonly used method. Both the Egyptian family

planning association (EFPA) and the 
Family Planning and Population Organization

have been diversifying their programs. 
 In 1977 the EFPA began a nutrition ser
vices project to integrate family planning and nutrition services. 
 This is a
 
5-year project in selected family planning centers belonging to multi-purpose
 
social welfare voluntary societies.
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13. GAMBIA. McGregor, I. A. 
et al. The Health of Young Children in a West
 
African (Gambian) Village. 
 Trans R Soc Trop Med Hyg 64(1):48-77,
1970. 

This study of all 215 children aged 0 to 5 years in the village of Keneba,
rural Gambia, during 1962 to 1963, in an area where about 407 of children had

been estimated to die before the age 
of 7, provides detailea information con
cerning seasonal patterns of morbidity and growth. The data provide strongcr
evidence that infection caused malnutrition than that malnutrition was causally
related to prevalence of infection or to death. However, the study method
ology did not analyze severity of infection, duration or frequency of recur
rence of each type of infection per quarter. In Keneba, 
 as in Subsaharan 
Africa generally, malaria was much more prevalent and severe than in other
 
areas of the developing world.
 

14. GAMBIA. 'T'homson, A. M. et al. Body Weight Changes During Pregnancy and
 
Lactation in Rural African (Gambian) Women. 
 Br J Obstet Gynaecol
 
73:724-733, 1966.
 

About 73 pregnant women, 62 lactating women, and 14 non-pregnant,
lactating nonwomen living under "bush" conditions in a rural village in The Gambiaall tended to lose weight from late July to early October and to recover there
after. Weight loss appeared related to hard physical work at the height of theagricultural season, combined with scarcity of food. At other times of the
 year weight was well maintained and pregnant women mostly 
 gained weight. 

The total .mount of weight gained by p,__gnant women varied according to
the season of birth. For births from mid-February to mid-August the average
weight gain was about 12 pounds (5.5 kg), compared to roughly half as much at

other times of year. The evidence for seasonal changes in birth weight was
 
not statistically convincing.
 

Thirty-nine percent of the deliveries studied occurred between mid-Novemberand mid-February, implying that conception had occurred when body weights were
highest, from Feruary to May. Similirly, only 11% of conceptions had occurredwhen body we ights were low, from November to February. Apart from seasonalweight loss lactating women did not lose weight, and did appear to produce sufficient milk to sustain normal infant weight gains during the first four monthsof life. The data showed marginal gains in maternal weight with age and parity. 

15. GA MBIA. Thompson, B. and Rahman, A. K. Infant Feeding and Child Care in 
a West African Village. J Trop Pediatr 13:124-138, 1967. 

In a study in 1962-63 of the growth and health of 224 children under 5 years old in Keneba, Gambia, it was found that infants were breast fed for 1824 months. Sweetened rice water was introduced at 4-5 months with pieces of
fruit, mangoes or oranges, when seasonally available. 
 Boiled rice was given
at 7 to 8 months plus steamed millet, maize or findo. At 11 months, ground nuts, 
sauces and fish were added to the diet. 

16. GAMBIA. Weil, Peter M. The Staff of Life: Food and Female Fertility
in a West African Society. Africa (London) 46(2):182-195, 1976. 
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The author examines the fertility situation among the Mandinka in
Gambia where, as the food production became 
more a responsibility of females,
childbearing increased in 
importance since children were 
a source of farm
 
labor.
 

17. GHANA. Bleek, W. 
 Spacing of Children, Sexual Abstinence and Breast-

Feeding in Rural Ghana. 
Soc Sci Med 10(5):225-230, 1976.
 

18. GHANA. Gaisie, S. K. Levels 
and Patterns of Infant and Child Mortality

in Ghana. Demography 12:21-34, 1975.
 

This paper attempts to measure 
infant and child mortality levels and also
to determine their structure by utilizing the results of the 1968-1969 National
Demographic Sample Survey which was conducted under the directorship of the
author. 
Among the major problems encountered in the exercise are 
the adjustment of the 
current raw mortality data and the estimation of infant and child
mortality from independent source material. The estimated infant mortality
rates range from 56 
per 1,000 live births in 
the Accra Capital District to 192
in the Upper Region during 
the late 1960's. The urban rate was 
98 compared to
 
161 for rural areas.
 

A large pro'ortion of the deaths 
among children aged 0-4 occur in the
second year of life, and deaths in this age group account for the bulk of the
 
deaths within 
the age group 1-4 years.
 

19. GHANA. Orraca-Tetteh, R. Effects of rapid growth in 
Ghana on nutritional
 
needs, in Ghanaian Pop. Studies No. 3. pp. 57-68, 
1970.
 

The author provides evidence that food production in Ghana did not keep
pace with population growth from 1963 to 
1968 and discusses the resulting

nutritional. problems. 
 Nutrient adequacy was 
found to decrease with increasing

family size as shown in 
the following table:
 

EXPENDITUP 
 AND NUTRIENT INTAKE IN RELATION TO HOUSEHOLD SIZE
 
JAMES TOWN, ACCRA, GHANA, AUGUST 1967
 

Family 
 Total Expendi- Food Expenditure 
 % Calories and
Consumer ture per head per ture per head 
 % Spent Protein Requirement

Size month NZ 
 per month No 
 on Food Calories Protein
 

1 78.00 
 8.00 
 10 101 153
2 9.11 
 7.05 82 
 81 140
3 15.59 
 9.00 57 
 90 72
4 30.25 
 8.00 26 
 71 106
4 43.75 
 5.00 11 79 108

6 17.05 6.07 36 67 73
7 12.43 
 3.00 24 
 72 114

8 12.48 
 8.00 64 59 
 84
10 8.66 
 6.00 69 82 
 108
14 7.60 
 5.00 66 73 
 72
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20. NIGER. Faulkingham, R. H. and Thorbahn, P. F. 
 Population >ynamics and
 
Drought: 
 A Village in Niger. Popul Stud 29(3):463-478, 1975.
 

The paper reports the results of demographic research in a rural village

of about 1500 Hausa-speaking farmers in southern Niger, during the winter of
 
1973-74. The research site lies at 
the heart of the Sahel-sudanic zone just to
 
the south of the Sahara, where drought, and in some areas, famine have exacted
 
a heavy human, animal, and economic toll since 1968. 
 The study was designed

to measure and explain the change 
in the size and structure of the population

during the years 1969-73. Social anthropological field techniques used
were 

to ensure 
full and accurate reporting by community residents on all census
 
topics. Data on rainfall and crop yields, 
on health and sanitary conditions,

and on 
the political economy, social organization, and culture of 'he village
 
were gathered in order to 
interpret the demographic situation.
 

The analysis of this data yields the 
following conclusions:
 

1. The population of the village appears younger (mean age: 
 15 years) and
 
growing faster (mean doubling time: 23 years) than reported for Niger as 
a
 
whole in 1972.
 

2. Contrary to what the reseazchers expected, the crude death rate, while
 
relatively high 
to begin with, actually declined during the drought period

(mean: 14-81); the crude birth rate remained very high (mean: 46-01), and
 
the crude rate of increase rose from 1969 to 1973.
 
3. 
 There was virtually no family out-migration from the target village during

the drought, although the number of adult males participating in seasonal
 
migrations to large West African towns 
rose from 35% in 1969-70 to 75% in
 
1973-74.
 

4. Problems of focd production and distribution were acute, but thanks 
to
 
the availk.bility of donated foods, 
these were sufficiently short-lived during

this drought cycle to make no discernible impact on popuiation, although pro
longed protein/calorie malnutrition among the very young may affect future
 
fecundity.
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21. 	NIGERIA. Adelusi, B. and Ladipo, 0. A. Preterm and Other Babies with Low
Birthweiahts in Ibadan. 
 Trop Geogr Med 28:316-322, 1976.
 

This study of 	birthweights in Ibadan, Nigeria produced evidence that lowsocioeconomic level, rather than peculiarities of geographical location or
race, accounted for a high percentage of low birthweight babies. Various 
 otherfactors assoriatod with low birthweight babies in Ibadan, such as maternal
 
anemia, were also hihlighted.
 

The following 	 table shows the incidence of low birthweight by socioeco
nomic clas-s. 

comc oTotal 
 low Incidence
oconomic Tota I rotal. birth-
class mthIiers deliveries Prem ature y ture 	 of low
weight birthweights

No No No No No % 

Upper 150 12.61 154 11.9 12 6.6 12 248.6 7.5 15.6
 

Middle 368 30.8 395 30.6 49 26.91 46 33.1 95 29.C 24.1 

Lower 675 56.6 741 57.5 121 66.51 81 58.3 202 62.9 27.3 

Total 1193 19 0 182 139 23224.9 

Difference in overall incidence of low birthweights by class X2 = 9.51 P<0.001 

22. NIGERIA. 	 Caldwell, J. C. The Economic Rationality of High Fertility: 
 An

Investioation 	 Illustrated with Nigerian 	 Survey Data. Popul Stud 
31(l) :5-27, 1977. 

The author demonstrate3 that high fertility is rational in Nigeria and inGhana by flnyentingre.sults of studies measuring children's activities, parents'feelings about the bel ance of cost and return on children and all money flows
between parents and children. 
 Around age 5, 	 children's imitative play gives wayto activities 	 that rulieve others of work. The amount of money that a childsaid to remit to parents averages 10% of both father's 
is 

income and householdincome. This 	 riinetarv return lprrbably is understood. Moreover,non-monetary re
turns (Ili good') m-iy well outweogh the monetary oies. Children also provide

security agaitllt di.a.ter Il,'] in old age.
2 	 Only 6i of farming families agreedthLat "childrei u!' up weiLI," Xe rsus 25'.. of wl te collar workers in the larger urb,1i1 a Cl(,.:; II If styi]e and values that make high fertility unprof i table r, 1; I u 1' . theI IUith ur 	 adoption of the nuclear family, tnedirection o(-t I i, iis n(t flow of money now is from parent 	 to child. The
system In whichi ln;, v'.; (h2rived Iv,' activities and (Jenerosity within theloca] coanimit,' '; ro,..'11(1 rep ic ed byI eie in which the proudest achievementsare17 periorme.d in thu w Ider comiiuiiit y id are marked by examination results,
app~oi Itlilerit.; to loW (CcupaL ion 'il positions, the achievement of high salaries,

fee toln-os ill th rc ; , ald :() )I.
 

23. NIGERIA. 	 Caldwell, J. C. and Caldwe]l, 1'. The role of marital sexual
abstinence in 	 Cetermining fertility: a study of the Yoruba in
Nigeria. Popul Stud 31:193-217, 1977. 

This study draws 
on 1973 to 1975 data from five probability sample surveys
of Yoruba women (2 studies also included men) in Nigeria having a total sample 
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size of 9,261. Postpartum abstinence that frequently lasLed 6 months longer

than lactation was the main control on fertility, which was estimated at 7
 
births per woman. In rural areas lactation cont-nued longer than abstinence
 
only for 5L of surviving children. 
The Yoruba believe that semen enters inLo

and poisons breast milk and that the mother needs a period ol time to recover

her health after lactation and before the next pregnancy. By age 40-44 years,

more than half of the women had entered the period of terminal abstinence.

Three-fourths of those who were grandmothers had terminated sexual activity at

this age as compared to one fourth who were not grandmothers. High rates of

abstinence were common at all ages eve!n among nonpregnant and nonlactating
 
women and were compatible with a polygynous system in which husbands and wives 
did not frequently eat or socialize together and rarely slept in the 
same bed.

Only about 15% of women claimed to miss sexual relations during postpartum and

terminal abstinence. Measures of modernization, such as education, occupation,

monogamous marriage and Christianity, were associated with attachment of
 
greater value 
to the sexual union, shorter duration of postnatal abstinence

and of lactation, and greater use of contraception. In the short term, contra
ception was not expected to be as effective as abstinence in controling fer
tility.
 

24. 	 NIGERIA. Caldwell, J. C. and Igun, A. The Spread of Anti-natal Knowledge

and Practice in Nigeria. Popul Stud 24(1):21-34, 1970.
 

In March/April 1969 the Demographic Training and Research Unit, University

of Ife, surveyed 8,400 respondents of both sexes to investigate their knowledge

and use of anti-natal practices and the sources of that knowledge. The area
 
sampled was a stratified cross-section of Nigeria extending inland 500 miles

from Lagos. Data are analyzed by age cohorts of respondents and by the date of
 
chance in knowledge or practice. It is shown that anti-natal knowledge and
practice decline with distance from Lagos, that contraception is widely prac
ticed amongst the richer towns and those with a higher proportion of educated
 
people, and to a smaller extent among farmers than restricted knowledge or
 
means would alone indicate. Recently the spread of both knowledge and prac
tice has been faster than could be explained by socioeconomic change and has
largely resulted from changing attitudes to anti-natal practice and increased
 
discussion of the subject in the world as 
a whole. Within Nigeria this has
 
been helped by rising levels of urbanization and education, which are the two

major determinants of anti-natal knowledge and practice in the country. 
 The

spread of such practice has led to an 
increased employment of traditional anti
natal methods, but this increase is small compared with the much greater resort
 
now being made to modern contraception and induced abortion. 
 The mass media
 
have been of particular importance in introducing new knowledge, while the

spread of such knowledge has oted most to discussions between friends of the
 
same sex.
 

25. NIGERIA. 	Caldwell, J. C. and Ware, If. The Evolution of Family Planning

in an African City: Ibadan, Nigeria. Popul Stud 31(3):487
508, 1977.
 

Data drawn from a 1973 probability sample of 6,606 Yoruba females, 15-59
 
years of age in Ibadan City, Nigeria, are employed to analyze changing family

planning practice over time. 
 Usage and method rates are calculated for broad
 
age groups from 1930 to 1973. Contraceptive practice is shown to have increased
 
rapidly during the 1960s and early 1970s, 
from a very low 	initial base with a

doubling period for the proportion of contraceptors of about four years, so that
by 1973 ne-sixth of the women had practiced contraception and one-ninth were 
currently doing so. The major determinant of contraceptive practice is 

\r. 
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education. Oral contraceptives and IUDs account for an ever 
 larger proportion of all contraception over 
time and together made up over 
50% by 1973.
The Ibadan data give strong support to a suggestion emanating from scattered
findings elsewhere that there is a special pattern of sub-Saharan contraceptiveuse: it begins with use in pre-marital and extra-marital relationships; then
is increasingly empioved as 
a substitute for post-marital sexual abstinence,
and only later become;; the means for limiting the size of the family. 
 Hence,
the.success of a 
family planning programme is indicated by rising average
parity among the acceptors. Most couples in 
Ibadan will probably be practicing contraception at some time in the 1980s, but even then such 
rates will
 
probably still be 
lot' in rural areas.
 

26. NIGERIA. Goyea, H. 
S. and Johnson, E. J. 
 Benin City Mothers: Their
 
Beliefs Concerning Infant Feeding and Child Care. 
Trop

Go r Med 29:130-108, 1977. 

One hundred and forty-three mothers living in Benin City, Nigeria, wereinterviewed concerning their beliefs about child care, nutrition, and their
source of information regarding child care. All mothers believed that breast
feeding should begin from birth. 
 Eighty-one percent of the mothers believed
that brtasL Ue ing should be continued for 
a year or more. However, 58% of
the mothers would introduce artificial milk within the first month after
birth. Only 19% of rhe mothers would give breast milk alone for the 
first
 
three months. 

27. NIGERIA. Hauk, H. M. and Tabrah, F. L. 
 Infant Feeding and Growth in Amo 
Omamma, Nigeria. J Am Diet Assoc 43:327-330, 1963.
 

Infants 
in Amo Omamma were commonly breast fed for at 
least a year, often
18 months or longer. Some solid food was 
usually given 
from about 6 months of
age. The first food was usually maize pap followed later by yam. 
 Between 6-9
months mashed or prechewed foods were given 1-3 times a day. 
 Infants 10-12
months old were usu, lly given some soup with yam, but some had yam mixed with
 
palm oil only.
 

28. 
 NIGFRIA. Longo, L. D. Sociocultural practices relating to 
obstetrics
 
and gynecology in a community of West Africa. 
Am J Obstet 
Gyneol 89(4) :471-475, 1964. 

Information in 
this article that 
concerns nutrition and fertility follows.
Traditional Yoruba sanctions prohibited meat, eqqs, and other protein-richfoods both for pregnant women and for infants below about 2 years. 
 Strenuous
farm labor was continued until the last weeks of pregnancy and was resumedwithin several days after delivery. Sexual intercourse continued until the
third trimester, sometimes with the thought 
that this helped to nourish the
child, and wan not resumed until the infant was weaned from the breast two tothree years later. Semi-solid foods were introduced when their first teeth
 
appeared. 

This article presents an excellent photograph of femal circumcision of thenewborn, in which the antei-ior portion of labiathe minora and the clitoris areexcised by using metal or bamboo scissors to remove a piece the size of a"date stone." (Editor's note: widespread excision of the clitoris in Africansocieties is believed by many, including Yoruba womun interviewed by the editor, 

NKtj 
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to make the woman less vulnerable to sexual temptation and more willing to
 
accept abstinence.)
 

29. NIGERIA. MacLean, C. M. Yoruba Mothers: A Study of Changing Methods of
 
Child-rearing in Rural and Urban Nigeria. J Trop Med Hyg
 
69:253-263, 1966.
 

A study of child-rearing practices in Ibadan, Nigeria, in 1966, showed
 
that breast 
feeding usually 	began 2-3 days after birth and continued from 2-3
 
years, although male children might be kept on the breast a few months longer

than female Occasionally breast feeding continued up to 4-5 years. Births
 
were usually spaced at appoximately three yearly intervals, as intercourse was
 
prohibited until the termination of lactation. Weaning was a gradual process,

starting early with 
a thin corn meal pap given by hand and going on to a variety

of mashed purees of adult foods. Yams, a staple article of diet, were con
sidered to make a child sluggish and "heavy," delaying walking and healthy

growth.
 

30. 	 NIGERIA. Martin, W. J., Morley, D., and Woodland, M. Intervals between
 
Births in a Nigerian Village. J Trop Pediatr 10(3):82-85,
 
1964.
 

The average interval between births in the Yoruba village of Imesi was
 
found to be 35.5 months for 248 women whose previous child survived and 17
 
months for 34 women whose preceding infant was stillborn or died before the
 
age of one year. Average interval in the absence of mortality increased from

32.4 to about 38 months as birth order increased from 2 to 7+. Only 16% of
 
mothers conceived while breast feeding, in part because of strong public cen
sure against cohabitation during breast feeding. 
 (One woman who became pregnant

before weaning was so disturbed by public opinion that she left the village

until 
the second child was born.) Average duration of lactation was 23.2
 
months. Mean interval between the cessation of lactation and the next birth
 
was 13.3 months, increasing from 11.4 months to 16.5 months as birth order
 
increased from 2 to 7+.
 

31. 	 NIGERIA. Matthews, D. S. The Ethnological and Medical Significance of
 
Breastfeeding: With Special Reference to the Yorubas of
 
Nigeria. J Trop Pediatr l(l):9-24, 1955.
 

The author reports the average duration of breast feeding among Yorubas to 
be 18-22 months 	and the average length of lactation amenorrhea 16 months, but
 
often lasting 2-3 years. He observed that the longer the suckling, the longer

amenorrhea would last. Parturition occurred at 4 year intervals, but the
 
first two years of the birth interval were accompanied by a prohibition on
 
intercourse.
 

32. NJIGERIA. 	 Morley, D., 
 Bicknell, J. and Woodland, M. Factors Influencing
 
the Growth and Nutritional Status of Infants and Young Chil
dren in a Nigerian Village. Trans R Soc Trop Med Hyg 62(2):
 
164-195, 1968.
 



18 WEST AFRICA
 

Two groups (A and B), each of 52 children, were selected from a study population of 405 
children attending the under-five's clinic in the Yoruba village
of Emesi, Western Nigeria. Group A were the children whose weights fell below
the 10th percentile of the local study group 
(2.1 to 3.3 staindard deviations
below the 1978 WHO standards) at 6, 9 or 12 months of age. Group B were considered to be of satisfactory weight and were always above the 
50th percentile,
which ranged from -1.2 standard deviations below WHO standards at 6 months toabout 0.2 standard deviations below at 12 months. 

The childre'n in the two groups were found to retain their relative weightposition during the succeeding 4 years. A similar poor or satisfactory weightgain was also found in their younger sihlings. 

Mothers of (roup A children were not siu(nificantlv shorter (62.2 vs 62.6in.) but weiqh:!d at 3 months following delivery an averacie of only 107 lb.,which was 10 lb. less than mothers of group B children. Mothers in both groupsgained weight with increasing parity, but group A mothers gained an average1.0 lb. with each birth compared of 
to 2.3 for group P. (No significant seasonalchanges in weight had been found in this population.) Prevalence of malnutrition increased with birth orders above 7 and appeared associated with inadequate, lactation in older mothers. 

Although almost all infants were breast-fed on demand, 83% of group A and35% ' grocup B children had experienced at least one month of unsatisfactoryweight gain during the first 6 months of life. The fact that about 10% offemale and 25% of male children in the Emesi population fell more than 2 standard deviations below WHO weight standards at sixththe month of life also
suggests inadequate lactation. 

33. NIGERIA. Omololu, A. Nutrition and the African Child. Environ Child
Health 18(2):144-149, 1972. 

This is an overview article discussing factors leading to the malnutritionof African children. One fact-or not commonly mentioned in the literature i.that precgnaicy is viewed as entirely normal in Subsaharan African culture,that the pregnant woman is expected to continue strenuous farm labor without
so
 

e.'tra food intake. Average pregnancy weight gain in one study 
 in rural Nigeriawan 5 kg, with 14% of full term singleton infants having birth weights below2500q. Another factor is that traditional African education before the adventof Western cul ture systematically taught skills for living such as group mainternance of public amenities including roads, rivers and 
 markets, birth spacing,chih care-, craft-. and agriculture. The traditional education system hasmainly been dispaced by Western formal education that tofails teach livingski 11!. The writer stresses the need for restoration of all forms of nonformal education together with development of communications, markets, agri
culture, and health services. 

34. NIGEPTA. Ware, H1. Motivations for the Use of Birth Control: Evidence
from West Africa. Demoraphy 13:479-494, 1973. 

1. convent:iona] assummpt: ion in the family planning li*ferature is that birthcontrol in developing countries is first adopted by high parity women who wishto cease childbearing. The em)irical support for this belief has mainly beendrawn from interview ]urveys on the motivations for, and the timing of, theinception of birth control among married women in areas where there is nocultural precedent for hirth spacing by traditional means. This study, onother hand, is based on data drawn from an area sample of 6,606 primarily 
the 
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Yoruba women, married or single, aged 15-59, in Ibadan, Nigeria, where there
 
is a tradition for the practice of abstinence after 
a birth for the 	purpose

of birth spacing. The Nigerian data revealed the following distinctive pattern:
(a) although premarital sex is prevalent, levels of premarital contraception are
high; and (b) within marriage, spacing is the most prominent motivation for con
traceptive practice, more important than the limitation of family size. 

35. NIGERIA. Weiss, Eugen: and tido, A. A. The Calabar Rural MCII/FP Project:
What We Have Learned about Family P lanning . Paper presented 
at the Annual eeting of the Population Association of America, 
1980.
 

The Calabar Project of Cross River State, Nigeria is an attempt to demon
strate the feasibility of providing basic MCII services to a rural population

at a moderate cost, integrating PP services at all levels. 
 The present paper
describes a series of di fferent types of research efforts carried out since 
1.975 by the Evaluation Unit of the Project. 

The problems encountered in t:he translation in to the local language of 
PP terms and concepts is doscribed as are traditional methods of birth control.
The results of a follow-up) stud, of PP acceptors showing low continuation rates
and a high deqgroe of perceived Side-offct.; is next presented. The paper con
cludes by suggesting that while FP, a.l; child' acing , is tradit-ionally prac
ticed through po;tpartum 
 abstinence, tht use of modern contraceptives which
 
permit sexual re 1 ations during childspacinq is generally seen as undesirable.
 
Wideal)read use of mode rn 
 birth control is not envisioned in the near future in
 
rural Ntigeria, though many tunanswered questions remain.
 

36. SENEGAl.. 	 Cantrell, F. a:id Terry, b. The Influence of Nutrition on 
Fertility: The Case of Sene-gal. In Nutrition and Human
 
Reproduction, ed W. H1. Mosley. New York: Plenum Press, 
19 78. 

The duration of 	bre2ast fs -ding; and posLpa rtum amenorrhea in rural and urban

Senegal was exanined, as well as the relationship between food consumption and
 
fertility. Data on the 
duration of postpartum amenorrhea and breast feeding for

urban, semi-urbaan, and rural 
 women wore collected in two year, longitudinal

studius in Pik-i ne, Khombole, and Th ienabu , and in a retrospective survey of

1460 Dakar women. The modian duration of breast ft'cdinq ranged from 19.3 
 months

in urban areas to 23.7 months ini rural areas. The median duration of post
partum amenorrho a ranged from 12.,4 months in urban areas to 17.9 months in
 
rural areas. Purtheroe re, the duration of post earL u am1enorrhea1 was greater

in rural areas than 
in urban atreaS f( - a g iven long Lb of breast feeding. A 
nationwido budget sample siurvey, 
and weighing surveys in rural Khombole and 
M'Bourwaye yielded nutrition data. 
 The cata indicated that the urban diet
 
was more abundant and containe d a better balance of animal protein. 
 A better
 
diet was correlated wi th lower child mortality. No evidence was found to
 
indicate an influ(nce of nutritional status on fertility.
 

37. 	 SENEGAL. Cantrelle, P. and Loridon, If. Breast-feeding, Mortality in 
Childhood and Fertility in a Rural Zone of Senegal. Popul 
Stud 25:505, 1.971. 
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This study of 8,456 live birth; inment of Senegal between Niakhar district of1962 and 1968 found the Fatik Departgroup of Seer thatpeasant farmers infant mortality among1-5 year mortality 355/1000, 
was 210/1000, 2nd year mortality this 

leaving 202/1000rates peaked during only 510 survivors at age 
and 

the harvest, 5. Mortalitysexual from Septemberrelatios to November.about 2 months; Couplesafte r resumedcomilon noar the second bi rth . Weaning fromj r the breast"t'hd..yInterva and be twee,n March was mostwa radd by 9 months- by 
and May. The average birthWh10 1. a - Urred 

a I 2 -month increase in age ofbet weel 12 and weaning,Inertanity 36 m.onths.was. clear o.i when. the chi] 
An effect of weaning onnancy, which was Wea ned duringtripled the probability of 

the subsequent pregfound deathno direct effectts of the weanlinq.of fertility The studyfeeding on on mortalitymortality. or of durationChildren who died of breastat an averag;e between 2 
authors 

of 25.6 monthsq, compared 
and 4 years had been weanedsuggest to 24.3that nloth,.r!; weaned monUths for survivors.children "heperceived to bethose that sickly later thanwere healthy. 

38. SIERRA LEOUE . randehl, II. B. S. Infant and Child MortalityDi;trict of in the BoSierra l eone. PaperMeeting presentedof the Population at the AnnualAssociationPennsylvaria, of America, 1979.3718 Locust Walk/CR, Philadelphia, PA 19104. 
A study of currently married womensecond largest town in Sierra Leoe) , 

(15-49) , residing in Bo town (the
Chiefdom and four smaller
if<adquarters townsin representingti;, Be iistrict.rate of 186 per 1000 Be town hadbirths and a chi an infant mortalityaged 1-4 years. The ld death rate of 26rL.; ,tiVt figures per 1000 childrendeaths . First for the other towns
ord r births, bir-ths were 246 and 36
after short birth by ver-y young andintervals very old mothers,catiun had Very 
and hirth:; to Mothers with very births

gh infant little
included and chiId mortality or no edu(a) rates.a greater emphasis Policy recommendationstiniscry on preventiveof healthIealth, (b) provision care programs byeducation programs of more "well baby" the 

their 
to enlIhten parents about.the 

clini, (c) more healthchildren and mortalitythe preventable risks facednature byof mostchildhood of the infant arid earlycauses of death. 

39. SIERP rEONE. Snyder, D. W. 
 Economic Determinants of Family 
Size in West
Africa. 
Demography 
11:613-27, 
1974.
 

The econoic theory ofbroadly fertilitydefined, postulatesare important that incomedeterminants and prices,an attem;)t to', of familytSt this size. Thistheor, aa articlehouseholds Taiist the reportsbehavioris Sierra Leone. of 717 predominantlyIlusbanid's education urbanthe price of a Chi ld is used asis accounted for a proxy for income;rate. Other important by wife's educationv:iriables and wife'swife's aqe are wife's ace, wageat first a measurehirth, and child mortality. of child "quality,"to lend support to The findingsthe economic theory of the study tendof fertilitywhich but containindicate peculiaritiesa need for further research. 

40. TOGa. Kumekpor, T. K. Rur;il Women and Attitudes 
Famly
Contraceptive to la ning,Practice n.Ab 
 .t.in
a PilothSurveinthe Mar it i 
Sou tor yToo: nnporta 

?e ,onf Republic Tof oo.of Sociology, University of Ghana, 1970.
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A sampling technique was used to gather interviews from 293 women aged 15
 or over in the three administrative districts of Anecho, Tsevie, 
and Tabligbo

in Togo. 
 Even though little or no family planning was practiced by these women,

most of whom were under age 35, the majority were aware of the adverse effects 
of too many children at too short an interval. The ideal spacing was seen a,,

three years. 

The following table 	presents the survey findings which show that these
 
rural women were not as conservative as usually pictured.
 

Recognized 	 onadverse effects of shore birth interval 

mother's health 
 87%

No adverse effects if mother in good health 9%
Too many children cause economic problems 11%
Too many children cause psychological problems for mother 11%
Short birth spacing damages health of first child, may lead 

to death or Kwash iorkor 
Short hirth spaciri makes it difficult for parents to provide 

72% 

adequatel y 
Would practice abstinence to avoid precinancy 

19% 

Would do nothing to avoid pregnancy 
54% 
31%

Would see a doctor 3%
Would use herbs or induce abo rt ion 

Would keep unwanted pregnancy 

3%
 
77%

Believed abortion is bad, criminal or against religion 90%
Bel ieved abortion is good but dangerous
Circumstances surrounding pregnancy might compel woman 	

9% 
to abort 37%

Abortion justified if essential to mother's health, if woman
 
too young, or had too many children 
 18%

Believed abortion increasing in their area 52%
Believed abortion decreasing in their area 11% 

41. 	 UPPER VOLTA. Laurentin, A. R. and Benoit, D. Infant Mortality and Birth

Intervals. Popul Stud 30(2):279-294, 1976.
 

In the course of a demographic inquiry which also offered medical advice tothe respondent women, information was obtained on the reproductive life and childmortality of women in three regions of Upper Volta. Foetal mortality rates are
inversely correlated 	with fertility rates, whereas the opposite holds true of themortality of children aged up to four years. An explanation of this phenomenonis attempted, showing how large variations in mortality rates continue to exist
 
in developing countries.
 

The second section of the paper deals with spontaneous abortions which happen much more frequently than is believed in Black Africa and with the effect

of pathological steri lity on birth intervals. 
 Venereal disease is 	 an importantfactor. Account is taken of the taboo on sexual relations after children have
been horn, a taboo which continues to be kept in the region studied and which

has an important effect on inter-birth intervals.
 

42. 	 UPPIR VOLTA. Munson, M. L,. , Bumpass, L. I.., and Pool, D. I . Determinants 
of Cumulative Fertility in Urban Upper Volta. Paper pre
sented at Annual Meeting of Population Association of 
America, 1979. 

This analysis of fertility differentials in a "traditional" urban popula
tion examines cumulative fertility of mothers by four exposure variables (age, 
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span of fertility, marital stability, and monogamous/polygynous union) and
six socio-structural variables (nutrition, spouse's occupation and education,

respondent's education, religion, and birthplace) . Dummy variable multiple
regression is used to estimate the separate and joint effects of each of thevariables. The exposure variables account for 95'. of the explained variance,
with an IR of .466. The necessity of controling for age in studies 

2 


of thiskind is demonstrated Iy the fact that near]y every zero-order relationship inthe analysis is either substantially modified or reversed after age controls are introduced. For example, polygynous wives have 36 more children perhundred than monogamous wives, but when differences in their age distribution are taken into account, the polygynous wives have 26 fewer children per hundred 
mo the rs. 

\ 
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43. ETHIOPIA. Huber, A. and Ulm, R. Probleme der Laktationsamenorrhoe
 
(Problems of Lac:-ation Amenorrhea: Investigations in Ethi
opia). Gynaecologia 153(6) :282-297, 1962.
 

A 1962 report on a project investigating lactation amenorrhea in Ethiopian
 
women undergoing treatment at the Imperial Guard Hospital in Addis Ababa 
revealed that 81% of the women nursed their babies fully for at least 1 year.
Lactation amenorrhea in these women averaged 13-14 months. Within 1 year
44.7% and within 2 years 95.5% of the women had menstruated. During the lacta
tion amenorrhea 10% of the women became pregnant. Curettings taken d'lring
amenorrhea showed that in 73.5% there was an inactive endometrium, but in 
26.5% there were signs of ovarian ho.monal effects on the endometrium. Blood 
t'-sts suggested that prolonged lactation could be temporarily harmful to under
nourished mothers. Uterus measurements, however, revealer that prolonged

lactation had only a mild and reversible effect on the size of the uterus. 

44. ETHIOPIA. Knutsson, K. E. and Meilbin, T. Breast Feeding Habits and 
Cultural Context (A Study of Three Ethiopian Communities).
 
J Trop Pediatr 15:40-49, 1969.
 

This study presents breast feeding habits in three rural Ethiopian villages
in the Provinces of Tigre, Sidamo, and Arussi. In Tigre, 92% of infants
 
received breast milk for more than one year within a traditional group that
depended on subsistence agriculture and had little outside contact. In a coffee 
cashcropping village in Sidamo, where Western clothing and Christian and Muslim 
religions were replacing local traditions, 61% were breast fed more than a year.
The impoverished and displaced Arsi Gala herdsmen in Arussi, however, had cul
tural norms that specified 5 months as the weaning age for girls and 6 months 
for boys. The Arsi expressed tae belief that early weaning was necessary to 
increase the number of children a woman could bear during her fertile years.
The Arsi used a traditional gourd feeding bottle. Only 11% of infants were
 
breast fed more than twelve months and boys were, in fact, fed longer than 
girls. 

In the five field stations followed in Ethiopia, both the birth and child
 
mortality rates from 1963 to 1965 were highest in the Arussi area, and resulted 
in about the same number of living children per family in Arussi as in other 
areas. The authors speculate, however, that in previous generations, when the 
Arsi transhumance cattle economy was still functioning and was situated in the 
cooler highlands, cows' milk was sufficiently abundant and risk of infecticn 
was low enough to make early weaning a rewarding strategy in terms of number of 
surviving children. 

45. ETHIOPIA. Selinus, R. et al. Dietary Studies in Ethiopia: Dietary Pat
cern Among the Rift Valley Arusi Galla. Am J Clin Nutr 24:365
377, 1971.
 

Infants of the Rift Valley of Ethiopia were usually breast fed up to 6
 
months. Children aged 2 months to 
1 year might be partly breast fed. Breast
 
feeding usually continued normally for 6 months, occasionally for 1 year, but
 
sometimes for only 3-4 months. This rather short period for an underdeveloped
 
area was because the Arsi believed lactation prevented pregnancy and that a
 
high birth rate was necessary to counteract high mortality. At about 1 year

the child was introduced to adult food. Often the first solid food was toasted
 
corn, but the infants relied mainly for nourishment on butter milk in quan
tities as available. 

,A
 



26 EAST AFRICA
 

46. ETHIOPIA. Tayback, M. and Prince, J. S. 
 Infant Mortality and Fertility

in Five Towns of Ethiopia. Ethiop Med J., 
11-17.
 

Infant mortality and fertility performance were estimated for a sample of
5 towns in Ethiopia in 1964-1965. 
The infant mortality race 
was 152 deaths
per 1000 liveborn and 59% of this loss took placc within the first two monthsof life. 
 The birth rate appeared to be 40 
live births per 1000 population per
year or 143 
annual births 
per 1000 women aged 15-44 years of age. 
 This latter
rate was 43% hicher than that found in European and North American nations. 

47. KENYA. Blankhart, D. 
M. Four Villages Survey in 
the Coastal Area Kwale,
Kenya. Mimeographed. Amsterdam: Koninkligk Instituut Voor De 
Trop-n, 1-10, 1971.
 

In 197C i survey was dcne in four population centers of Kwale, Kenya, todetermine the nutritional status of the 
following communities: Kumbani, Gozi,
Mbaleni, ,P.orarai. In Kumbani it was 
found that oreast feeding was continuedfor at least 18 ,cnths and was rarely done after 24 months. Gozi follows thesame pattern ex:-:.pt that breast feeding was fully Inabsent after 30 months.Mbaleni there was frequent breast feed-i , up until 24 months. BoraniIn therewas a slight decline of breast feedinga-:cr 18 months and only complete absenceafter 30 months. Weaning foods 
common to all areas are 
rice, sweet potatoes,
cassava, beans, peas, 
bananas, mangos, meat and fish. 
 (Editor's note: This
article, which 
was not available to 
the compilers of this annotated biblioqraphy,
probably contdins additional relevant information.) 

48. KENYA. Ojiambo, J. A. Maternal and Infant Dietary Practices of the
 
Abasamia of Busia District, Western Province, Kenya. 
 A Preliminary Study 1966-67. 
 L-st Afr Med J 44:518-523, 1967.
 

A study of infant feeding practices in 
a remote area of western Kenya
showed that for infants, breast milk was the staple; of 32 mothers, 15 breastfed for 2 years. A watery porridge, pounded banana, yam, 
rice and occasionally

liver s introduced at 6 months to 1 year. 

49. RWANDA. Bonte, M., Akingeneye, E., Gashakamba, M., Mbarutso, E., andNolens, M. 
 Influence of the socio-economic level on 
the conception rate during lactation. Internatl. J. 
Fertil. 19:97-102,
 
1974. 

Factors that influence the rate of conception during lactation were studied
retrospectively among 655 relal:ively malnourished and traditional rural women
and among 253 urban women claimed to be well nourished and to have occidentalized habits. The rural infants were carried on the back and breast fed ondemand whereas the urban infants 
were less frequently 
on the back and were
breast fed on schedule. In non-lactating women, menstruation and conceptionoccurred at the same time interval postpartum in the rural and urban groups.Lactating and amenorrheic rural women experienced an average 21 month delay to
next conception versus an 
average 4.5 month delay 
for the urban grLup, Menstruating lactating rural women experienced a 22-month delay, versus 9 months
for the urban group. 

http:ex:-:.pt
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50. 	 RWANDA. Bonte, M. and van Balcn, II. Prolonged Lactation and Family
Spacing in Rwanda. J Biosoc Sci 1(2):97-100, 1969. 

Data from 368 women who had just given birth in a government hospital 
were collected by means of medical records (Groups 1 and 2) and interviews 
(Group 3) . Group 1 consisted of 50 women whose babies lived less than one 

week, Group 2 contained 102 lactating women, and Group 3 consisted of an addi
tional 16.' lactating women who were assessed by interview. Conceptions among
both groups of 	lactating women were delayed an average of 15 months as compared
to non-lactators. Conceptions during lactation amenorrhea were on the order of 
5.4%.
 

51. 	 RWANDA. Saxton, G. A. and Serwadda, D. M. luman Birth Interval in East 
Africa. J. Reprod Fert Suppl 6:83-88, 1969. 

This article reports the following birth intervals for lactating and non
lactating Banyarwanda women, who traditionally breast fed for 2-3 years and did 
not practice postpartum abstinence. Birth intervals for lactating women
averaged 27 months compared to 15 months for women whose infants were still
born or died within a week of delivery. 

BI RTH INTERVAL 	 AMONG RWANDA WOMEN 

Women br(east-feeding Women not breast-feeding
Interval (months) No. % No. 

8 to 11 
12 to 14 
15 to 17 
18 to 20 

1 
4 

16 
32 

0-5 
2 
8 

15 

19 
34 
37 
40 

38 
68 
74 
80 

21 to 
24 to 

23 
26 

60 
99 

29 
47 

42 
44 

84 
88 

27 to 29 141 68 46 92 
30 to 32 174 83 48 96 
33 to 35 195 93 49 98 
36 to 38 204 98 50 100 
39 to 41 208 99 
42 to 44 209 100 

PROBABILITY OF CONCEPTION DURING LACTATION
 

Monhs since Proportion menstruating Proportion Probability of
1 

delivery and lactating (%) conceiving () new conception
 

6 20 1 1/20=5%

12j 
 50 10 10/50=20%
 
18 60 40 40/60=67%

24 	 75J 	 75 75/75=100% 
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52. TANZANIA. 	Everett, V. J. The relation between maternal height and
 
cephalopelvic disproportion in Dar Es Salaam. East Afr Med J
 
52(5):251-256, 1975.
 

The mean height of 622 Dar Es Salaam primigravidae was found to be
 
148.5 cm, whereas that of the 21 (3.4%) who required caesarian section for
 
cephalopelvic disproprotion was only 141 cm. A def.nite relationship exists
 
between disproportion and maternal height which is an indicator of early 
maternal nutrition in population groups where malnutrition is endemic. Dis
proportion entails a high risk of maternal and infanL mortality. 

SENSITIVITY AND SPECIFICITY OF IMATERNAL HEIGHT AS 
A PREDICTOR 01 CEPHALOPELVIC DISPROPORTION 

'At risk' maternal Sensitivity Specificity 
heght % % 

up to 136 cm 	 23.8 99.2 

138.5 	 33.3 96.2
 

1,41 	 66.7 90.8 

143.5 	 80.9 83.7 

146 	 90.5 69.5 

148.5 	 95.2 54.4
 

151 	 95.2 41.8
 

53. 	 TANZANIA. Findley, S. E. and Orr, A. C. A Suggested Framework for Analy
sis of Urban-Rural Fertility Differentials with an Illustra
tion of the Tanzanian Case. Paper read at 1978 Meeting of the
 
Population Association of America. Minnesota State Planning 
Agency, Rm. 101 , Capitol Square Bldg. , St. Paul, MN 55101. 

The authors offer a framework for analyzing how individual and urban or 
rural "place" factors interact to influence fertility decisions. The frame
work builds on the Davis-Blake model and additionally shows how place or com
munity variables influence exposure to intercourse, conception, and birth, 
either with or without a conscious decision-making process. The framework 
emphasi zes th, way pei.son and place related factors combine to determine a 
woman's perception of her life options before bearing any children, as well 
as how changeos in these factors may affect subsequent childbearing decisions. 
The framework is briefly illustrated by the Tanzanian case. The analysis high
li.Lhts urban-based conside rations, such as education-wage differentials, which 
may influence the rural couple's decisions. A comparison of two rural groups 
shows that specific community variab',-s, such as cultural attitudes, accessibil
ity, general education levels, and child mortality, mediste the influence of 
these urban-based phenomena. 

54. 	 TANZANIA. Jelliffe, D. B. et al. The Children of the Hadza Hunters.
 
J Pediatr 60:907-913, 1962.
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Pernissive breast feeding was the pattern of infant feeding among the
 
Hadzas of northern Tanganyika (now Tanzania) . Soft fats, qruel-like mix
tures of uncooked powder and honey were given to infants in the early months.

When an infant had 2-4 teeth, prechewed meat was given by the mother. By

the age of 18 months, the full adult 
 range of foods were given. Bone mar
row, both raw and cooked, was introduced in the early months.
 

55. 	 TANZANIA. Kocher, J. E. Socioeconomic dev'>lopment and fertility change
in rural Africa. Development Discussion Paper, No. 16. 
Cambridge, Massachusetts: Harvard Institute for International
 
Development, 1976. 

In rural areas of Africa, demand for children typically exceeds supply.

The numbers of children born and surviving are thereby 
 limited by supply rather 
than demand constraints. 
 A model is presented which postulates that socio
ecunemic development that initially causes 
the average number of surviving chil
dren (supply) to 	 rise, later brings about a decline in the average number of
children desired (demand) , and that these changes eventually cause parents in

later years of child-Ljearin to find themselves in excess supply rather than
 
excess demand situatioiji . As thins tren continues, 
 parents are motivated to
 
try to preent further bir'hs. Mitl nple regression is u.ed to test separate

supply and demand models of the determinants of number of children born 

sample of about 96c, w,;men, ages 20-39, 

to a
 
in rural areas of Tanzania. The R2 s forthe supply modOis are .arce and the coefficients for the independent variables 

are relatively large and statistically significanr. R2 s for the demand models 
are low and statistical relationships are weak. These results are consistent

with the hypothesis that in rural areas of Africa, supply characteristics domi
nate while demand characteristics 
have little to do with fertility levels and
 
variations.
 

56. 	 TANZANIA. Maletnlema, T. N. and Bavu, j. L. Nutritien Studies in Preg
nancy Part I: Energy, Protein and Iron 
intake of Pregnant

Women in Kisarawe, Tanzania. 
East Afr Med J 51(7):523-528,
 
1974. 

Dietary intakes of 70 pregnant women in Kisarawe, Tanzania were measured
 
by the weighing and by the recall methods. 
 The mean intake of protein, enerqy

and iron were 
not up to the FAO/WHO recommendations. Less than one-third of
 
women consumed an amount of protein satisfying the FAO/WHO recommendation of
38g of reference 	 protein. The women on higher intakes delivered larger infants
 
than those on low intakes. Protein 
intake was more highly correlated to birth
 
weight than calorie intake. Women, who according to the recall method said

that they ate mainly cassav.- foods, showed a lower intake of protein, erergy

and iron than those who had mixed diets. According to the author, maternal
 
malnutrition, which 
 :::d to affect about a quarter of the women, could be
eliminated by improving the communication in the district, by treating and pre
venting diseases, and by increasing the production and utilization of agricul
tural prodicts. 

57. 	 TANZANIA. Mayer, G. Undernutrition, Prolonged Lactation and Female
 
Infertility. J Trop Pediatr 12(3):58-59, 1966.
 

Undernutrition, prolonged lactation,and female infertility 
were studied
 
among an unreported number of women in 
a mountain village in Tanzania. A tribal
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method of birth control consists of sexual abstinence for 4-6 months after

delivery and prolonged lactation which is continued until 
 the next pregnancy
is recognized 	 (2-3 years) . These women depend almost entirely on breast milk as the only food for .heir children during the first 2-3 years. Those of the
higher socioeconomic group who feed their children by other methods get pregnant nie arly every year. In the low scciceconomic group no woman menstruated

durirag the first 6 months postdelivery, 17'. did so before 12 months, 48%
b, fore 18 months, 83' 
 before 24 months, and I7T were amenorrheic for more than2 ears. All those in the high socioeconomic group started menstruating within 

aear i1 spit-( o f lactation. The women in the low socioeconomic group men
.;truate oHl'/ 2-5 times before they are pregnant again. Medical examinations
revealed reduced estrogen production (or complete absence) in lactating mal
nourIsihed 'women.
 

58. 	 UGANDA. C'ook, R. The Ankole Pro-school Protection Programme, 1964-1967. 
Mbarara, Uganda: Ankole Pro-school Protection Programme, 1967. 

This preschool health and nutrition program, with a total target population of about 650,000, cAlLct.i-d data showing marginal improvement in mean
weights of children from 1905 to 1967. 	 The program did not advocate population
control becau the writer "feels it an impertinence to make any such attempts
in a foreign country:1, and in any case, opinicn is divided as to whether East
Africa will nteda larger poulati on in f tore." The program did, however,
assist ill th. 	 provision of family' planning services for birth spacing. Toavoid )oten.tIii] poliical sensitLivity, the family planning program was spon. orcd b a organization, the Ankole Medical Association. The Preschool
Protection Proaqim, however, paid the staff conducting the family planningcl inic:; zind provi ded some equipment. Clinic was held after normal working hours.111 w ic .ubicl, The Lippesnot: announced. loop was most frequently used, followed by ti-re pi.il. Three-fourths of target women surveyed concerning child
health favored family spac ing. This article indicated a demand for family plan
noing st-rvices in Uganda despite a pronatalit political environment. 

59. 	 U(;;'dDA. Jelliffe, D. B. et al. The Children of Lugbara. Trop Geogr
 
%led 14:33-50, 1962.
 

A field stud-. c f the Lugbara tribe in the West Nile District of Uganda in1961 revealed 	 that. all children were breast fed, and that 41% of the childrensurveyed were 	 still on the breast at 2 years of age. In the first six months
of life only a minority of children had any food besides breast milk. From
7-12 months betwee_.n a quarter and a third of the children were given peas,ground nuts and mllet. By 2 years of age, the whole range of Lugbara foods
 
were given. 

60. UGANDA. 	 Jelliffe, D. B. et al. The Health of Acholi Children. Trop 
Geogr Med 15:411-421, 1963. 

Among the Acholi 
teibe in Uganda, breast feeding is prolonged into thesecond year of life or longer. Soft and semi-solid foods, including millet,
beans, sesame are introduced from the second 6 months of life onwards. Amongurban Acholi, br_'ast feeding is carried on for an average of 16-18 months.
Meat and dried fish is eaten more frequently than in other areas, but usually
only the soup 	 is ,,iven to stall children. 
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61. 	 UGANDA. Jelliffe , D. B. et al. Ecology of Childhood Disease in the
 
'aramojong of Uganda. ArchEnviron eoalth 9:25-36, 1964.
 

Karamojong babies are 'niversally breast fed. If the mother has insufficient milk, the 	child may receive supplements of undi luted sheep's milk. Breast
feeding is prolonged and continued th rough pregnancy unti i the next child isborn. Fresh and sour milk and butter may be added to a child's diet from 1
month of age. Sorqhum porridge , soft meat and beer are given regularly at

about 6 months. By 2 years, a child is (atins all adult foods.
 

62. 	 UGNDA. Nambo ze , J. M. Weaning Practices in Baganda. Trop Geor Med

]9:15,14-160, 11)67.
 

Of 73 mothers front under 19 to over 30 years old in Baganda who were inter
viewed, 26 stoppocd breast feeding at 12-14 months, for the others the agevaried from 3 months tr 2 'ears. The main reason given for weaning was that thechild was big enough. Another reason was insufficient milk from the mother.

Solid foods were introduced gradually by 28 mothers, but 18 weaned their

babies abruptly without previous introduction of solid foods. In 33 
 cases 
a child was sent to a relative after weaning. 

63. UGANDA. 	 Welboure,1 H. 2. Weaning Aong the Baganda. J Trop Podiatr 9: 
14-24, 1963. 

A study of Baganda children attendinc; child welfare clinics during theweaning period found that the duration of breast feedina was usually from
12-16 months. Additional foods, matoke and tea, were given from the age of6 months or earlicr. The fivial cessation of breast feeding was abrupt and
often pre-planned for a particular day, although the-. motier stooped oreast
feeds in the day time a few weeks before she stopped the night feeds. 

Weaninq marked 	 a frequently traumatic emotional senaration from the mother
during which period children frequently became malnourished. About 45% of
children were sent away from home to live with other relatives either at weaning or during the following 2 years. h, author suggested that children withstrong primary attachments survived .. weaning trauma with better personality
adjustment than the increasing number wlo experienced bottle feeding and early
family instability associated with moderni zation. 

64. 	 ZAMBIA. Wenlock, R. W. Birth Snacing and Prcl.Grged Lactation in Rural 
Zambia. J Biosoc Sci 9:481-485, 1977. 

Data were collected from 1044 mothers resident in the rural areas of

Zambia during a 	 National Nutrition Status Survey, to determine the effect oflactation on the interval between conceptions. Lactation is very prolonged
with a small proportion of mothers continuing up to 33 months. A main reason
for cessation of breast feeding appears to be a new pregnancy, only 1.5% ofmothers being neither pregnant nor lactating up to 12 months. During lacta
tion, conception is delayed for at least 12 months. The peak in new 	 conceptions occurs between 25 and 27 months. The normal interval between births is
3 years for rural Zambian mothers. 

<I
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65. CENTRAL AFRICAN EMPIRE. Vis, If. L. et al. The Ifealth of Mother and Child
 
in Rural Central Africa. Stud Fan Plann 6(12):
 
437-441, 1975.
 

Studies on food consumption and the relation of fertility to malnutrition 
in the great lakes reqion of Ceutral Africa conducted by the Medical Mission 
of the Medical and Scientific Center of the Universite Libre of Brussels in 
Central Africa and The Institute for Scientific Research in Central Africa are 
summarized, and longjitudinal studies on maternal and child health reported. 
The annual population qrowth rate in thisa rta was .6% and death rate was 
23/1000. The average woman had 6-7 1 ie children during her fertile years.
Perinatal m:nrtality was 50-55/1000 birth.. Infant mortality 70-100/1.000 live 
bi rths. The-r. was a low i ncidence of listroonteritis md pneumopathy due to 
prolongd breast feed iqn. There are 2 :Utr itional aubqroups in this area: 
1) those who uL( Ml]k as a wean ing food and 2) those who are unable to ensure 
a good protein suj 1 after weani Endemic re,1nutrition delayed puberty in 
the female to ag2 15-16 and caused a low level of milk production and prolonged 
postpartum amenorrhea. This ensured spacinq of children between 33-39 months. 
Studics of growth ip cate psychomotor development was normal and only somatic 
glro.th delaved. About 20% of children were maLnouri ,hed. 
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66. 	 ZAIRPE. Anderson, B. A. and McCabe, J. L. Nutrition and the Fertility ofYounger Women in Kinshasa, Zaire. Journal of Development Eco
nomics 4:343-363, 1977. 

A significant positive association was established between fertility and 
purchased calories per adult i-qo ivaIlent using indivi dual household data for 
Kinshasa, Zaire. analysis based onThe was a sample of women aged 20-24, none
of whose clildren had died. Charact oristics likely to influence fertility both 
behaviorally and biologiciIlly , such as education, were includt-d as separate
independent variablts, both th, first and s;_.cond clos(d birth intervals and 
conditional second birth probaki 1 ities wore analysed, with the latter providing 
more slignijficant resuts, V E'vide:nce is also preselnted showiig that above low
levels of calorie consumpt ion infant and child survival is positively related 
to prote i n coISum,t 10on. 

67. ZAI RE. 	 Carael, 1. Pelatious Between I Birth Intervals and Nutrition in 
Three Central African Populations (Zaire). In Nutrition and 
human e._troduc~t ion, eAd. W. I. 4osely. New York : Plenum Press, 
1 9713. 

The i nflucue 	o f va r Ious factors on pos tpa r tun. amenorrhea and, there fore,
 
on birth nterval. is conside!red. A retrospective and cross-sectional study
 
was conducted among 3 tribes living in 2 different ecological areas in Zaire.
 
The ecolog,, dietary pattorn, and health situation for the different study 
groups are de. -ribed, Lactation was found to prolong postpartum amenorrhea in
both areas stu, d. Th'i 2 populations from the equatorial forest, despite dif
fer i ng customs , v. re fc und to have rather equal periods of amenorrhea, due 
probably to a simi arit., i nutritiona 1 pat trus. The author claims that pro
teinl and lipid deficiencits caused the highland population to experience longer
duration,; of amernorrhea. t-,hen these women moved to a relatively urban area,
adop tion of a LaILact 1ddie t cau; i th(e p)eriod of am no rrhea to drop. Age andplr-it- h iI no 	 si;ni ficant <nsffc'c'tie duration of ameiorrhea. Partial wean
iulg resultld in a 2-3 month !h1, ng of the amenorrhei c period.
 

I 1
heo%1, 
in on-tasting lactation amenorrhea. Tancit ii:288-289, 1976. 

68. ZA Pi. )., boloqne-Iisnoeck, J. and Robyn, C. Serum prolactin 

Summa rv: Basal serum-prolactin concentrations were high until 15 months 
postportu I in Iirs ng mothecrs of Central Africa ([,wi ro) They signifiwerecantl-'. lower iin m,.nstruating than in amenorrheic nursing mothers. These
 
re subL s!:Iipo rt li-yso the si s 
 that prolactin is involved in the long-lasting
amenoriloa which occurs in relions where ,rtast feeding is prolonged for up to
 
2 years aft 'r
deli ve1-1. 

Bloods .. :-e ust andjlected b.fore 30 miIInute after suckling started
 
from 39 lactatingi vz.m0n between 
 1-24 months after del ivory. Controls were 20 
adult mull. an asal serum prolactin wasi siginificantly higher in amenorrheic 
nor,)ng womentIhou i : m(enSt rua tiig( nLrs irls women. .,lean basal serum prolactin 
was significantly three tim s higher in ni,.,st ruatirig nursing mothers than adult 
men. Ther( was a si gnifi cant decrease in i-isalI serum prolactin with time 
between 3 to 24 mouths postpartum -- ]ittl _. di fforence between 3-I vs 9-15 
months but theseL, wore signii:ircaitl,, h igher than 15-24 month levels. After
suck I ling , mean basal serum prolactin increas ed in both amenorrheic and menstrua
tion mothois but not significant-l-,. Mean basal Serum prolactin in menstruating
mothers *,0 minutes after sucklinq betgan still significantly lower than mean 
basal level in amenorrheic women before suckling. 

N 
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Mean serum Lii. concentration was higher in menstruating than in amenor
rheic mothers but the differc nce was not significant. Mean serum FSII concen
tration was almost same in amenorrheic and menstruating mothers.
 

This data confirmis Tyson's work that after 3 months postportum tne increase 
in serum prolactii folowing suckli ng is neg]i ile. 

69. 	 ZAIRE. Delvoye, P., Dernaegd, M., Delogne-Desnoeck, J. and Robyn, C. 
The influence of thu frequency of nursing and of previous lacta
tion experience on serum I)rolactin in lactating mothers. J. 
Biosoc. 9cience 9:447-451, 1977.
 

S umna ry: Se.run r111, oinlws measured in single blood samples collected 
within ihe first 1! :t-tu from 97 nursing from an urbanILontih; mothers 
area (Punavu) oC Zariaiin' mothurs were hyperprolactinemic, higher serum 
prolactin I . 'I, 1)"in)g a;l ociated with more frUCIuent suckling episodes per day.
l.urtnrr., '.ini: !,inolact in declines rapidly in mothers who were giving the 
Sea ;t 1 11.11, . to 6 t i ia I,- d a y: the levels were within the normal range

found in Ill,-,t in; women after the 6th postpartum month. Among mothers
givino th 'Iiat- iotthar !-ix times per day, serum prolactin did not decline 
sign i iant:ll " diuilq th, .It po;ntpairtun 'ear, but returned to the normal range
bitween 118and .21 montis ost;,artum. 

P o.'viOus I,-ortoation :pe ricto; did not facilitate the effect of nursing on 
prolactin .scret ion during .uhnenneiit lactations. 

Six:te.ein percxnt of lactating women menstruated by the end of the first 
year postpartum and 75 ly the end of the second year. 
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70. 	 BOTSWANA. Kolata, G. B. "!Minq hluntir-Gatherers: i'etlini.nsil, I)iet, an.t
 
Bi rth Control." S;cietnc 185:932-934, 1974.
 

Until tilt 1960,;, t.w !KulIlq I ivod -I! h1Iant ltr. and Jalhtr('lro, a wa," of life 
they observed for 11 ,0{X y' ai.t;. Coo', , :;:; thill :., Of th. !KIu;t live a;; nomads. 
Thi s rapid ti'lns;i tiion fr-(.TI tioalic ) it i 'ictlttu al I i , t''lo, la! IlltOllJ othel
 
thi iign; also r,;oo 1tt (2d ill ;iratliit ic CilIdnC!; in I , n litL o n li owt .
 

The 11.,tl-le aj, o1 C'il't' i!0 ll " :tll 1(11,;s ne isi i i !ctLun fm ( ] 5 . 5
 
ycar, old) thin it ,tson ,;t it t in o no i i I o- Looh ul. OIIwomentyp

ically '' tr ,' at pill , ti 'I a d ilav thi r I t "Ili d It , I 9. N urn Iit las ts 
3-4 i 1111itd t!!' a ' i i rtn il tr' 1 ' , s. 'aitlll.; 	 110b))1 ,1tio 	i t %. Il iI it lihIlt. 1,10; i ttI-Lfrwth tate
 

ISh yol(I I e I:( L il owLtIt
 

tho r II1 I ii 1 i ( !l I , 011,h 1i1 til'l t t'.' !}LUfile IS at tribUted to
 
d'cli ;..' in Loti thlk ,III 'lL a rc'L', alid shortc ing of biL-ti: intervais
iLL 	 to 
b-.' 30' i Ir tdbi u 1 isn t'' foods e 'li , uI to th, a i 1alt ility
of Iri- in Ia d Co,,'-:; I; Ik. , t*W,it a,'.,' !I'Itn; aI nO art t:a l ,r, heavier, and fatter 
t all iioiadi c ! K L .IK I 

71. B(lTS''"AINA .	 ionne r , IC. ',o rthimatn , C. NutrningFIrecuency, Gonadal Function, 
and Birth Sacin g amotn,; !Kung Itlliiter-Gatherers . Science 207 
lobtrliary 15:7 H8:791, 1980. 

lKUrlt 1tothorn il( ",' tii r ifan:t a few irinu tes at: a time, several times 
an hour, tLillronqlo t tlh d ',l i flIt a -d rloo tdi ,' also durilnl tihe night. 
Mati tt.1- It t rld t io':1 , Ilu : !tllter-qathe rur baICds is 44.1Ii r tl rva I in 	 u 
moIt tIs. Dd'..t to d.>: o(1t- ti"ltl; of 415 illfntIlt! fottt1)i that percehta(ge Of 15 
Mtltlltt e; 't i wi:'... til(.t i sfalit pll I; idc 1'( t titirfe Wan ler) ; tilaln 25!. Six 
hltt oUF it 01 -'';f (1'0 - ti t ',:ith in fat: ts ranqinIj in age froi 
12 to 1.19 ' ' ( ii ,, .'' I t h, . tol low.Ing ov, va II mean valuer; for 
tur!;it , 4r. I- pe t houi ; 7.H31. 27 m inut c's per hour ; 1.92't,0.t11',ouitI 

. ]8 tlili filt ,p tr ljout -I 5. 71) (,t! t all -rot) ije theI 1 i rl i IIt too t t ald . lig 
*Ii t'X lulit it r ' Ill T'' of t ' i lllt ' 1; l dr,]ate.:I! to tit' lOut ]onkg th or 

IlIUt t;ilj ttlimo ti ''!; .t;t!Itil '' rtIatt] I to tL) interval b(t}ween botits (r- .71). 
Sc riml ILkv', I fit - ,.,' ttrfi1 (17-, and pr ocL'sterote (, ) itn 12 non-cycl ing
rnursinq ll tilt C'ol those\.'. Ioi'hn l O,; i; part lK1 to fotund inl hyperprolac
tiniliic llt'.1olr ,iL ';t, tti i:Ovf. I:: and ) l v'ls wS te !i(ini ficantl' related 
to i ifallt ' ; illk- and to rit - it ite rbout into Iv ] , but rlot to Lout length, parity, 
(t i lictf ill. The attlhtr cot ludf_ that i lltt lOL ti INi.erval lllay hI a key 
vari bl, iti 1,ictat i di tn tt i It li l-t'' it ot!l 1i;:e that tue 1:e y change, as 
tIl,' I i f i t (Ill'w s , i' ( tI c Il titht ill !( ' o f the i ilt- :rva I bt.'.s'et: l bouts , to a ilmeatI 
iltervI l at '',.it thit i i1 ii'oxiti iatel,., equal to the 10 to 30 mi t tt, hil f
i nl roiicti 	 to! 1ttlatn , l i, 

1 
i 	 'I'll could I lo'.. ir-olactin lvels to remain 

low tIloct i, Ilng 	 t.noutlh, to 1I; )a ir an t ionad I or anLtiion iadotrolhi c effects, 
ptri 	 I t t i llcl c"l' 1 I l L t io l' I)( C ; itt ed. 

72. 	 1OTil'SWAINA. It sen , EK. N. Seasnoial tf'ct; of 0 ,, tary intake on Kaiahari 
S an. Fud Proc 37(1) :65-72, 1978. 

San hushmeit living in tli llorthw'm;teln Lalahari Desert ma' be grouped 
accord ig to di ffe renitt k i nd andi)ropo r t ion. of die tary ha hi ts . At one end of 
a continuous scale are those wIhosn food is obtained almost entirely from wild 
bush sources; at the o the r extretltl arc, tho:;e who obtain large amounts of food 
from domestic soIrcOs, principalalv ttmilk atti maiZe mteal. 'rile majority fall 
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between these piles. The region is also home to a substatialpastoralists and horticultural number ofists. Data wure. collectd on the productivityof both the natural and domesticated envi ronments,strategies, on resource procurementand on food consumption do ring a period of more than I year.Seasonal weight fluctuations associ ated
San 

with food production cycles among thewere found to be 6, of av-; age weight. Among those San who consumred subs;tan tial amount.'; of douestic foods, mean weight was 4 kg higher and mean serumlipid values were h the il'htr among bush food eaters.all infant Of bush ' Th i rty- two percent offeeoId do enden t mothers wer conceivedwhen calorife ind prote 
in June to August 

the i r 
in intake. were highie'st 111d indiVidoal weights were atptk , wh jle )i it h; of worme constumi n(Idoi;;estI I c foods were more evenly

di stri buted. 

73. NAMIBIA. Konner, M. and Worthman, C. Nursing Frequency, Gonadal Function, and Birth Spacing among flungHunter-Gatherers. Science207 February 15:788-791, 1980. 
 (See BOTSWANA)
 

74. SOUTH AFRICA. Frere, G. Mean age at Menopause and Soenarche in South
Africa. South African Journal of Medical Sciences 36:2124 , 1 9 7 1 . . ..... .
 

Mean age of 
mono1 )an:;e of 7,14 whites and
of 11319 Bantu with difforing ratescancer of the uteru's we r compared in a surve', of the Johannesburg Hospitalpatients. For thet fome Crou tl.e mean age waswas 50.70. The differtoni,', was 
51.44 while for the latter it;nl fict nt it4838 Bantu Urhan 

le 5l level. Another survey ofschiool (i was]; inade to e:tahlih h-thor nutrition affectsthe mein age' a: nhr The 
two rOOj:) of ",'001- ol'' SUs 'average" nutritiona l .;tatlls did not i p'ficant1y dif (ir in t rim; of tht mCan11 age of menarche. 

75. SOUTH AFRICA. Gross, . I, '.w'hrne, 1. %. nd Reid, J. V. 0. Adverse
Effectn on Infant Development Associated with Maternal 
1olic A i D,.ficienc'y, Nutr Reports International 10(5)241-2.18, 1974 -

Fourteen Sotth Al.rIcan tbh]di en aeed siX W'eOks to fourmothers; ''Oa's whosehad I,,i .veri'1\ folic acid LefiCient- during preqnancy weredevelopmentanlly 'with assessedtilt I)enV'l'r DI've'lopmental Scre uninq Test (DDST). Ei'it ofthe fourtee i Ilidi en shss;'.. i oranerma 
 c i, \'ed dove] lment inthe foni' 'R i -in tImii; one or more of0'' ii i s- St te:;t. 'iugbtees controlWeel'(,ri-dotc o n)i al 
chi ldren, who

lc i!te0n; o Ir(nanCitis as ;ociated with irondefici one,. llillia, ' alerso tsLtd id. (mIl' ' two of these control childrenshowed al de:lay in development as men;;buroi ','DDST. Thte role ofacid adequate folicst ti; in' i;pregn'acy oil ;ihseu(;Ulert in faiint development requires further 
study.
 

76. SOUTl AlFRICA. Moodie, A. D. I,ow-Weigjht Cape Coloured Mothers and thei rInfants. Sooth Afr IMed (Suj)plement-South African Journa-lof Untiti on))-0-- -4O8, De. ,7 0.
 

A controlled stuid' of 55 pregnant ('ape Coloured mothers was undertakento discover whether the reproductive efficiency of underprivilegedthe community was i mpaired by 
women inmalnutrition and whother their infants were 

http:241-2.18
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malnourished. The nutritional parameters used were the weight/height ratio 
of the mothers and their weight gain in pregnancy. 

The overt reproductive efficiency of the mothers was not impaired by 
the degree of mlnutrition that existed in The lowest economic groups. How
ever, the women with low weight/height ratio . and low pregnancy weight gains 
came from the poorest socioeconomic circumstances and tended to produce small 
infants of high morbidity and mortliity. 

When the mother's non--pregnant weicht/height fell below 100%, both non
prngnai wei(ht,1 /heiqht and pregnancy ",eight gai . of more cr less than an 
average of 270g per week appeared to affect birth weights and weiht-for-age 
at 6 months. In women falliig abovq 100. of weight/height, pregn-ircy weight 
gain appeared to make less difference than weight/height, although the 
sas'ple was small. Gestational age of 38 weeks or less was found in 32% of 
intants of mothers with weight/height below 100%, versus 6% in those above 
100%.
 

77. 	 'OUTH AFRICA. Slome, C. Culture and the Problem of Human Weaning. 

J Trop Pediatr 6:23-24, 1966. 

The author defines weaning as the complete and permanent cessation of 
suckling. 'Ihe paper involved a study of the wide variations foand in differunt 
societies in time and method o" weaning, reasons for cessation of breast feed
ing and rituals and beliefs associated with the process. For example, amcng 
the Basuto and Zulu, the onset of pregnancy leads to immediate weanin , based 
on the belief that breast millk would prove i jurious to the suckling baby. The 
Chaga, believinq the mother's milk is inadequate, spit food into the baby's 
mouth from ti,e secnd day of I fe and with the gradual introduction of foods, 
the breast servs primarily as a comforter. 

Among the Zulu, foods are introduce, before breast feeding because of 
the belief that colostrum is injurious to the infnt. The breast is withheld 
foe the first p4-23 hours or longer. A fine.y sieved, pulped maize-and-water 
gruel is given as a substitute. 
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78. ZIMBABWE. Davies, J. C. A. Measles and the Birth Rate. Centr

(formerly Rhodesia) 	 AfM-J Med 22(8) :152-154, 1976. 

This paper suggests an association between the decision to eradicate
 
measles and an 
increase of family planning practice in Salisbury. Measles
 
previously had been judged the commonest cause of death in the isolation hos
pital in Salisbury. By 1975, however, 40,000 of the city's 50,000 "under fives"population had been vaccinated by means of a campaign that immunized every
child sick or well -- attendin(a health services. Team members, assisted by
the Health Eucation Unit, swept through the city with loudspeaker vans to
vaccinate all resident children. Reduction inmeasles was estimated in 1975 to
 
save a total of $20,000 in hospital costs. A policy of promoting preventive,

well-baby care also succeeded in increasing clinic attendance from 60,000 in

1973 to 1.50,000 in 1975, and resulted in a decline in the prevalence of whoop-

Stng cough. Pol iomyelitis, dipliteria and neonatal tetanus also had been vir

tually el iminatcd within the city.
 

Simultaneousl', without intenational promotion, attendance at family plan
ning clinics ncreased and contraceptive practice increased by 60% from 1973
 
to 1975. In particular, Depo Provera injectio.s 
given in the maternity units
immeciiately after birth became increasingly acceLtable. The proportion of women
receiving such injections increased from about one-quarter in 1974 to approxi
mately half oft those delivered in the City Health Department's units in 1975.
 
(Editor's note: Depo Provera has been 
found to inhibit lactation.)
 

79. ZIMBABWE. Puch, A, 0. Aspects of Rural Health V: Better 
(formerly Phodesia) 	 Maternity Services. Centr Afr J Med 24(6):123-124, 

1978. 

Some maternity units in ZimLabwe have provided accommodations where preg
nant women, particularly those with high risk of complications -- can come andwait for delivery, in order to reduce the risk of delivery along the way in 
areas where transportation is diffIcuit. The local communities should provide
traditional buildings in which tne mothers cook and iook after themselves as
usual. A water standpine, san.itation, and a washing hut would be provided by
the maternity unit. The presence of women at the end of pregnancy has been
found to pcovide an excellent opportunity for family planning, nutrition, child 
care, and health education. 
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80. 	 JORDAN. Kimmance, K. J. Failure to Thrive and Lactation Failure in Jor

danian Villages in 1970. Environ Child Health 18:313-316, 1972. 

31.3 southern Jordanian 

village infants attending Save the Children Fund child health clinics were 
examined for evidence of lactation failure and its causes. The children were 

exclusively breast fed. Failure to thrive implying la-ctation failure was de

fined as rate of weight gain less than or equal to 2 standard ceviations below 

the standards for North American children published 

Sequential weighings between birth and 3 months of 

in Fomon's Infant Nutrition. 

Lactation failure affected 35.8, of the mother-child pairs. None of a series 

of socioeconomic and biological variables were strongly associated with lacta

tion failure. Weak but statistically significant associations included high 
,jarit,, and ,obesity of the mother. A marginal association with maternal short

ness may have existed althoughl mothers did not permit accurate height record
ings. 

By six months of aget 31'z. of the children failed to thrive, although breast 

feeding; alone was not implicated because semi-solids were introduced at about 
3 months. Of the original failure to thrive group, 69% had achieved normal 
rates of weight gain by 6 months, whereas 21: of the previously normal group 
had fallen below normal. Although there had been no sex difference at 3 
months, 62.3? of infants failing to thrive at 6 months were female. 

81. 	 KUWAIT. Nagi, M. 11. Excessive Fertility in Kuwait: Patterns and Impli
cations. Paper presented at The Annual Meeting of the Popula
tion Association of America, 1980.
 

Kuwait is among those Middle East countries that today have the highest 
birth aI population growth rates in the world. This paper presents data on 
recent fertility trends and differentials in Kuwait. Data analysis included 
birth rates, age specific fertility rates, natural increase rates, age specific 
rates of female birth, and gross and net reproduction rates as well as fertil
ity rates by: a) level of education and b) occupational groupings, computed 
,eparately for native and immigra.,t population. 

The consistcntly hicher level of native fertility was explained by a 
number of socioeconomic factors,including age of marriage, age of first preg

nancy, differences in sex ratio, differences in education and occupational 
groupings and socioccornomic status.
 

The analysis lhas some relevance to other oil rich countries in the region. 
Their niattern f excessive fertility raise fundamental questions concerning 
the impact of their tremendous wealth on the fertility level. From the evi
dence it becomes necessary tc reassess the value of transition theory for this
 
region of the world at this stage of development.
 

82. 	 LEBANON. Chamie, J. Religious Differentials in Fertility: Lebanon
 
1971. Popul Stud 31(2):365-382, 1977.
 

Attempts to research population dynamics in Lebanon prior to 1970 were 
hampered not only by political obstructions, but by the scarcity of reliable 
census data. The 1970 Lebanese survey of about 1/15th of all households was 
the first national survey conducted since 1932. The 1971 National Fertility 
and Family Planning (NFFP) Survey investigated a 10% subsample of this survey 
population. 
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The NFFP examined the extent of fertility differentials within Muslim and
 
Christian groups. Chamie concluded that sect 
or denomination must he con
sider.d ii studies of Lebanese fertility differentials. Differentials must be
 
examined in terms of 5 religious subgroups, i lt her than 2 major religions.

Significant fertil]i y differences exist 
 within noth Muslim and Christian groups.
Compared to the National average fertility rate, Shi'a; range 20-401 above the 
national averaqe, Sunnis 6-26" above. i)ru 'e Catholics, and non-Catholics were 
consistently below the national avcraqc: Dru'e (5-10' , Catholics (10-20%),

and non-Catholic (18-20). flowever, rtLigioUs differentials were significant

only at 1ow S ES I]e vel a a ma.sured by low educational 11evel of the wife. Mos
lem and Chri stian women with secondary education or higher had the same low
 
level's of fertilit'y.
 

83. 	 LEBANON. Chamie, N. and ,a trfouch, J. K. Indigenous Ilidwives in
 
Lebanon. In Thi Oranizat ion of i.ami ly Planning Projrams
 
India, China, Costa Rica, Venezuela, Lebanon. Smithsonian 
Institution, I td iscipi I rar- -- mmui-cat-ios Program, 
Occasional Monoqraph Ser..s No. 8: ashington, 1). C. ; 1976. 
pp. 183-223. 

In 1970 over one-third of the infants ever born in Lebanon had been 
delivered by i ndiCienous mid.ivon ( da.as) . This study interviewed a represen
ta tivwe s am ) Of ihoot 6O Ciaa. Dava recommend breast feeding as a bi.rth 
control method. About- hailf of those of childbearing age personally used birth 
control, mai1 x' tinthdr, wal . The majrity of v'ounrer davas with some schooling 
recommende'd r:torn contro l to their clien ts. UrbanLirth method, dayas tended 
to feol the, number of children in their aieighborhooc- was too high. Twice as 
many urban as rural da'as vit wod,I milI' pLanninq as the solution. Urban dayas
be], ioed in cider a . at mart and smaIll er ideal family size than rural 
dayns (5 ve rsus 7 ch Ildren, wit I I 1 )ys to 2 qirls) . .lost dayas believed there 
should be a two-1.,'ear in tCva1 Ibetw.-,n r arriage and the first birth and between 
Li rt.hs . Da's gem- ral -. we,1, open Lo further traininq and to incorporation into 
th( formal hLea tfh Ciri -1'!; l.ts't 

84. 	 LEBANON . Harfouche, Jamal K. Feeding Practices and Weaning Patterns of 
Lebanese ,nfants. Khoyats, Beirut, Lebanon, pp. 1-116, 1965. 

A )rosp:]ectiV'. study was done on the feeding practices and weaning pattern
of 379 leban,,.<' mothc rs in the low-income group in 1960. Out of 379 mothers, 
370 (97.6') 1h1d1 1]1m1id to breast feed their infants during the prenatal period.
At tic aII Of I nionth, '...8': of their infa'its were breast fed, either com
plerly (78.7 )1 or artial 1]' (18.1.)) and 9.5., continued to breast feed par
tiall1 tllrc,ih tin- I 8th i citnth of life. 'lil- peak incidence of partial breast 
feedinq (58.0, ) . a rti ined h,',' the a(I, of 6 months and orly 9.9% of infants 
ill ti t Lrt i ,',sl! w it' still comnltlv,- breast fed at this tin,t. 99.2% of 
the motheirs f',d tile i infants on demand. 918'. of the infants were weaned 
gradual y' and 8.25'. w,r wwlI ci airuiit]''. None of the infants were abruptly
Weaned a ft or theg ol '2lhec(-' on(-''oar. COMmOntest causCs of weaning were milkiadeiac,' or 	 i 'nd the month, infants butprenanc'. the of 7th all 	 one 
were qiven wate, rul it j icell; bev,rages and soft drinks were usually given
between 4-6 months. The hiqhos;t frequency' for startina cereals was between 4-6 
mon t-hs. 

/
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85. 	 LL2ANON. Yaukey, I. y,1ertylity l ~iff,:ncn iin a Moder,'i zi ng Country: A
 
Survy of lebanesCouples. Primnce:o: P.rince -University
 
Press, 1961. pp. 55-59.
 

This study found t.h lolow'int rit, of fertility and lactat ion by education 
and social backqround in I,,Iaon, ;,e lable be low. 

MONTlHS NUI<SiG PER CIID iY SOCIAL BACKi(ROUND TYPE 

Months nursing per livingTo tota 1Soial 

with nursi n un

of Women Vertility Iate did,
Backqrod 'C"o liitod by next 	 pregnancy 

Vi l1 au r n iocatceu 

1. o: I I 184 7.43 	 18.9 
2. Christian 76 8.ir 	 15.5 

Cit,', unLtud cate(] 

3. Mosl,.m 136 7.35 	 12.0 
. Christian 96 4.14 11.5
 

Cit, eyducted
 

5. ,Mu lem 49 5.56 	 10.6 
6. Christian 107 3.44 	 7.0 

TOTAL 	 648
 

Mothers believed that prolonged lactation delayed pregnancy. However, the 
major involuntary cause of observed fertility differences was the age of mar
riage, which apparently overrode the effects of prolonged lactation. The study
 
did not investiqate contraceptiye use. 

86. SOUI'iWEST 	ASIA. Cook, R. Nutri Lion and mortality of females under 5 years 
of 	aq, compared with males in the "Greater Syria" region. 

Sflo~_PePd. 10(3) Dec. 1964, 76-81. 

The author ,resent. uvi'.dnct from Jordan, Lebanon, Syria and Palestinian 
Arab pc,.ul tion. showjnq consistent]- poore1r nut rition and hicqh,-r mortality 
rates amonq {lilri than amion; boy's in the 0 to 5 year age, croup. Under condi
tions of coiual trcaLtait mortality rates for ma les are known to be higher than 
for females. Th,. author suqgts that the marked cultural preference for male 
infants ] aId to unev n d i str ibut ion of Il mi ted resources. 

87. YEIM N. Allman, J . d hlill, A. G. I.rtility, Mortality, Migration and 
lamily' Planning in the Yemen Arab Republic. Popul Stud 32(1): 
159-172, 197S. 

The paper presents an analysis of the current demographic situation in the 
Yemen Arab Itpubic using data from a 1972 survey of Sana'a City, the preliminary 
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census results of February 1975 and a small survey of breast feeding and birth 
intervals conducted in April and May 1976. The data imply a very low expec
tancy of life at birth (less than 40 years) and a very high level of infant 
mortality, prob~blo. in excess of 200 per thousand. Fertility appears to be 
moderate by Middle Eastern standards; the crude birth rate is probably close 
to 45 per thousand and the total fertility rate is estimated at 6.8 for all 
women. Ave2rage: duration of lactation ranged from 9 to 13 months depending on 
age of the mothI. r and averaqe length of amenorrhea was 5 to 8 months for the 
above lactation periods. Rural women and older women lactated longer than 
urban and ycunqur women. An exception were the oldest group aged 35-39 years 
who breast ff'd 11 AV(2raqe of only 10 months. Partly responsible for the low 
level of FU rtilit. arc the arqe nunbers of males in the prime aqes working
outsiCI i en Tht-so temporary miqrants are estimated to number 400,000. The 
natural increasu rit, of the Yemeni population is at present below two percent 
per annum but the r, ate iS certain to rise as mortality is reduced, ]argely
b(ecause of xtorn ansi stajce being used to improve public health. Surpris.- a] 
ingly larqe. proportions of clinic-attendern knew of and used one or more con
traceptive methods (16 with marriage durations of 0-4 years were contracept
ing) and it is suqgested that further extension of family planning services in 
Yemen ma' help to alleviate some of the problems which will arise as popula
tion growth acce lerates. 
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88. 	 BANGLADESH. Anonymous. Decline in Breast Feeding Endangers Infant
 

Health, Leads to More Births Unless Contraception is Used.
 
Int Fam I
Pan Perspect D:f 4 %3) :95-96, 1978. (See
 

MALAYSI A)
 

89. 	 BANGLADESH. Barhat-e-Khuda. Value of children in a Bangladesh Village. 
In The Persistence of lligh Fertility: Population Pro
spects in the Third World, Vol. 2, ed. J. C. Caldwell. 
Family and Fertility Change, Changing African Family Project 
Companion Series, No. 1. Canberra: Australiai National 
University, Department of Demography; and Ibadan: University 
of [badan, Sociology Department, 1977. 

Despite severe mallnutr itioen and overpopulation in rural Bangladesh, the 
author found that parents believed that large family size wan beneficial to 

,them particularl for providing old age support and that costs of children were 
not excessive. Almost hialf ]i wed that boys and one-third believed that 
girls who did not attend schcol earned more than they cost by 11-14 years. 
This article, reporting a study in village Barkait in Comilla District, dis
cusses the findi ngs of an ct(:-,ive survey of attitudes and children's work 
activities. 

90. 	 BANGLADESIH. Cain, M. T. Economic Class, Economic Mobility, and the
 
DeveloplmentalC'cle of Households. A Case Stud" in Rural
 

Banqladesh. Paper presented at The Annual Meeting of the 
Population As-ociation of America, 1978. 

The author considers th relationship be tween the developmental cycle of 
households and their economic mobility in rural Bangladesh and proceeds to 
state two major assertions. First, in the current socioeconomic and demo
graphic context of rural Baniladeh, a parental. strategy of fertility maxi
mization will tend to incrtas2 the, chancres of upward intra-generational mobil
ity. Second, there' are syi tkmatic uecoi,-)niic class differences in family life 
cycle plrOce.Sn es ",hiclh c ontri into to widening the gap between rich and poor in 
rural lang ladtnh. 

Tihuwa', inp whcih variations in the course of the household life cycle 
influence econiomic mobil it are discussed. These include effects through 
child labor ut:ilization, Offrcts on the probability of property loss during 
economic crises, and effects on the probability of property loss at the time 
of household dissolution. 

Data are pr:_sented which show economic class differentials in demographic 
factors affecting the course of the household life cycle. These include child 
and adult mortality and children's age at leaving the household. The implica
tions of the analysis for population policy are discussed. 

91. 	 BANGLADESH. Chen, L. C. et al. A Prospective Study of Birth Interval 
Dynamics in Rural Bangladesh. Ppul Stud 28(21:277-297, 
1974. 

A group of 209 married, fecund women in rural Bangladesh were studied
 
prospectively for 24 mcnths from 1969 to 1971 to define some of the biologi
cal and sociological factors relating to fertility performance. These women
 

\'t 
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were 
selected from a larger study population of 112,000 that had been 
followed
 
with a daily house-to-house vital registration programme since 1966. The
selected women were interviewed bi-weekly and ',ere asked questions about menstruation, pregnancy, lactation, husband's occupational absences, and monthly
urine tests for pregnancy were taken. The results for 193 non-contraceptingwomten ruvealtd that the seasonal pattern of births i)reviously observed in thispopulation could be associated with a correspondinq seasonal pattern ofceptionr and that 

con
this was due to a seasonal trend in fecundability. The highest conculption rates Were fron; Januaar' to June, whichi period includes thecoolest mntth!; oif the year. At this time food supplies were also relatively

more adequat(. l'ostij)art ;tm l actational amenorrhea was very prolonged, averaging17 months for womt.-n with a survivinc child. The appearance of the first postp.art um menustfrual Flow,7 (Oni;;et of ovulation) also had a seasonal trend whichcould not be adcguatJtly -:p1ained, although nutrition may have played a rolebe1casnuc tht_, .asonal 110ri(d ,;hen menses most coImImonly returned started in November full 2 i nj tile major 1-iic harvest. The medi an waiting time to conception,
onec. mc :3t rua tion itad tr tntd l,was 8 months. This int(Arval was influenced byseasonal f luctuations, as ,.',1]I<i by the age of women and by husbands' absences.The foetal wa' tage rate was 15.0 per 100 conceptions, with 621 of the foetallosses occurring during the second month of gestation. Overall, the average
birth interval was 33 months, with 1]actatiornal amenorrhea accounting for almost 
457. of this interval. 

92. BANGLADESH. Chowdhury, A. K. M. A. Effect of Maternal Nutrition on 
Fertility in Rural Bangladesh. in Nutrition and Human
ieproduction, ed. Mosley.1W. H. New York: Plenum Press,1978. 

Prospective data was obtained on 643 Bengali women who had delivered andbegun to menstruate. (pe;tprartum amenorrhea segment) and 483 of whom had conceived followinq r(uapi..irince of Rtenstruation (waiting time to conception)
The median durat ion of postpartum amenorrhea was found to be 17.9 months. Themedion duration of th, mensruating interval between the end of amenorrhea andconception was 10.9 months. A multiple regression on the duration of postpartum amenorrhea yiedh. .d pi L yive correlation with age and hematocrit count,
and a negtcat V COrre ltion 
wi titpari ty . A mcltip le regression on the durationof the menstruatingtcj itei-val yielded a positive correlation with age and hus
bar!!'s absence, and a n,,qatiwe correlation with parity. 

No n iqe ificant relationshiip waS found betweCin the nutritional indicatorsof height, weikght aitd arn circuimferenice acid length of postpartum amenorrhea orthe waiting time to conception. This study included only data on closed intervals which could have biased the measurement of fecundability by failing todelinteate those women vice co uld not cconceive. The author has preliminary datato suggest that a highcer percentage (17.6%) of wom:n in lowest weight group(less than 38.5 kg) had not conceived in five yera:.; compared to higher weight
groups (0.7 and 8. 4%) . However, analysis of these data hau not yet been
 
adj usted for age differences.
 

93. BANGLADESH. Chowdhury, A. K. M. A. et al. The Effect of Child Mortality 
Experience on Subsequent Fertility: Pakistan and Bangla
desh. Popul Stud 30(2):249-261, 1976. (See PAKISTAN) 

94. BANGLADESH. Chowdhury, A. K. M. A., Huffman, S. L., and Curlin, G. T. 
Malnutrition, Menarche, and Marriage in Rural Bangladesh.
Soc Biol 24(4) :316-325, Winter, 1977.
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A survey of 1,555 girls aged 10 through 20 was conducted in a rural area of 
Bangladesh in March, 1976, to assess the impact of nutritional status on the 
onset of menarche and the association bctween age at menarche and age at mar
riage. in recent ''ears the(re hAs been an increased age at onset of menarche 
which appears to have been associated with malnutrition caused by war, postwar 
inflation, floods, and fam ine in th(e priod 1971-70. Body woight was highly 
correlated with the age- of o11;vt of menarche. A seasonal trnd in onset of 
menarche was noted with the peak occurring in the winter months corresponding 
to the largest annual rice harvst. An increased age of marriage was also 
noted, which may be correIat dwvith the increased age of menarche. 

95. BANGLADESH. Chowdhury, Z. The Paramedics of Savar: An Experiment in 
Coinnuiity Hoalth in Bangladesh. Development Dialogue 1: 
41-50, 1978. 

The! People's Health Centre is situated in rural Savar, some 30 miles 
from Dacca. It was set up in 1972, following the war of liberation, by a group 
of Bengali doctors. The Centre has gained an international reputation as an 
example of integrated dh2velopment: none of the familiar problems (health, 
family planning, food, o-ven poverty) are dealt with in isolation. Health, how
ever, dominate-s the activities of the Centre. Better health means lower birth 
rates in one of the world's most heavily populated countries. Better health 
demands better nutrition, higher incomes, greater emancipation of women. Most 
of the Cntre's 44 paramedics are women. Few have received extensive medical 
trainine and half at least come from the actual area. Their job is to promote 
as much as to heal. llowever, the scheme has not been without its setbacks. In 
1976, a ke,'y paramedic was murdered in one of the local villages -- illustrating 
th, kind of opposition to p ioneering health that exists among the wealthy elite, 
and not least among the quack doctors, in the villages. 

96. 	 BANGLADESH. Huf fman, S. I,. , Chowdhury, A. K. M. A. , Chakraborty, J. , and 
Mosle''. V. II. Nutrition and Post-Partum Amenorrhea in Rural 
ban I a(Iesh . Po)ul Stud 32 (2) :251-250, 1978. 

A study was condLucted amont; 2048 lactaLing, noncontracepting, and non
pregnant women from 86 rural villagos in Bangladesh. The study confirmed the 
very long period of 1aetational amenorrhea in rural Bangladesh. The median 
longth of postpa rtum amenorrht:a among lactating women wa; 18-20 months. 
Matcrnlal age0 was poe it ively correlated with amenorrhea duration, older women 
remaining amenorrhoic 1ongo r than younget women. Maternal nutritional status 
did not siqnificainty affct the le ng th of postpartum amenorrhea: the mean 
postpartum interval was 17.,4 months for the "1ow nutritional stat us group" 
(ave rage we iqht was 37.14 kq); 17.] months for the "median nutritional status 

g rcuip" (ave r age wei gh t. was 40. 83 kg); and 17. 3 months for the "high nutri
t ional status group" (average weiqht was 44.84 kg). Average height was identi
cal (147.8 cm) for each group,. Breast feeding practices were, in fact,found 
to be th main dete,roinant i of postpartum amenorrhea. For this reason, socio
ecouiomi c statUe! was found to be related to postpartum amenorrhea because it 
afft ts bre-ast teeding lJractices. Improved supplemental infant foods led to 
decreased frequencies of durations of breast feeding and, subsequently, 
shortened birth intervaIs. 

7. 	 BANGLADESH. Huffman, S. L., Chowdhury, A. K. M. A., and Sykes, Z. M. 
Lactation and Fertility in Rural Bangladesh. (Popul Stud 
December 1978.) Presented at Annual Meeting of Population 
Association of America, April 1978, Atlanta, Georgia.
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Analysis of data from three phases of a study on postpartum amenorrhea in 
rural Bangladesh (Matiab Thana) illustrated good aggregate consistency of 
response on menstrual status, but less individual consistency on duration of 
postpartum amenorrhea. Using life table techniques, the median duration of 
amenorrhea was calculated as 19.9 months for women with births from February to 
September 1974. The seasonal trend in return to menses had a substantial influ
enCc, on dura t: iul, with th re ]i, do ra jution decrasinq from 21.5 irlonths Lor women 
with ]'.lhillar',' births to 16.9 months for those with September births. Seasonal 
iatttis is similar for a] ! weigh(it (roups. By contrast, the median duration if 
postI)t Lh aI for wonIC weiqhin ]qss than 38 kg (approximately tile 
lowest 1iuarti l of till' dist-ribution by weight of the sample) was 21.1 months 
cnmparid tu 1. 1 molltIls for women weci.hinq 44 kg or more (approximately the 
hi gin-t ,111a1 i I t) . Nui ti on, status a f fects dura tion of postpartum amenor
r a l dtgrt. hall does seasonal pattern. The cause of seasonality in 
rin tolI Of SI IeI'.s:; is do hte rniIed, but the authors specul 1ate that factors 
a. sociat(d witi tht.iharvest contribute to the pattern. 

98. BANI D'SII. 	 McCord, C. In terait ion of Health, Nutrition, and Family 
Planning: The Companiclanj Project in Bangladesh. Food 
Rles IrCll Institute Studies 10 (2) :91--105, 1977. 

'lho Comlpaili(al Prj',Ct was1 conductcd by the Bangladesh government with 
outsridc aid to dnlul It It,,how nutri t ii, he'lthl and family planning programmes 
in rural areas miiit l,. int uqrat<ed. The training programme for project person

lel begani in IP173 and Ilht full roqrumm l has been in operation since 1975. How
ever, tLh,, ,obstcls to chinq aii,, stlr(ng and by the end of 1977 there was little 

idn of irllvt t at: the vi]iilI,_jO lovel: th,re has been little general
 
1( I .t ai , ulf tht coilcept of illtItr lt ion and most of the government civil ser

vI(. Ls,:I I-nilr h' tlli Ve rsi tt-edIC'a ted urbiiain-or01iented officers, which makes
 
eCillillil it", p11titci pat i on difficult. The main success of the project lay in iden
tifying a1nd trainng peopJ~l to carry out health work in rural areas: local 
w5ome0 1)1oved to he(2 knell recruits, and illiterate women were in many cases the 
sot effici ,nt workers. 

99. 	 BANGLADESII. achuits , T. P. Retrospective Evidence of a Decline of 
Vh rtility and Child Mortal.ity in Bangladesh. Demogr-phy 
9:415-430, 1972.
 

A detailed -nal,,'s., of survev, data co.lected in 1961-1.962 for a sample of 
4200 families in celntral East Par-istan produced consistent and reasonable 
estilatos of hirth and death rates for the preceding decade. Extremely high 
levels of illfan t and clild mortality declined noticeably in the period 1952
196 1. Age-specfic Ii rth ratt-'s to lirri ed women also decreased in the decade 
for women oe.n r tlh. a(T1 ()f 19, whi lt a smal increase was recorded for married 

w0o1e a(led 1i5 t) 19 1 intI tile 950's total marital fertility declined about 
one-f i fih. B;rth lit,1:; rriis in .edhigh in 1960 according to these estimates, 
but th,.r,' i'- ri':;oil to Illt icipate furt-ler roductionls in birth rates, particu
];rIl. anell olde r w n. Tmo improve undlerstandillg of tile determinants of 
f(ort iliLv 0nd t o idl is the formulation of policy to cope with population 
trends, sta istica] ,Ii I]. 11 ,mst increasingly consider information on families 
ove r t ii . P - t ro. 'Ctivu Io Usellod u(I data may provide the empirical baseCl), rvey 
for this lie of i11u111 . i I uira I areas where 95 ' of the East Pakistani live, 
tile 1oftr0 1'cti t i , o I th infant d,ath rate foll from about 170/1000 in 
1952 to 150/]000 live, ii iths in 1)61. Thle average total number of children born 
to all cohorts of 11: e lvI---1' thill- ,l f 34 was aouct six; yet because of the 
exc-eptionally hiqll death rat,,:- , thie d],,dian nu.mbeir of children still alive to 
these women in 1960 .a aout three. (By 1962, 3/4 of the women aged 30-34 
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and older alredIdy had three Iivi ng offsprinq. Continued high tei.-tility among 
these older women will lead them to have more living children than the previous 
generation had.) 

100. 	 BAN'GLADESI. Stoeckel, J. and Chowdhury, .. K. M. A. Pregnancy Termina
tion Intervals in a Rural Area of Bangladesh. Demography 
11(2) :207-214, 1974.
 

Pregnancy termination intervals, i.e., live birth to live birth (LB-LB) 
live birth to fetal l(ss (B-FL) , and fetal lo,7s to live birth (FL-,U) , are 
analyzed prospoctiv' htween 1966 and 1970 in a rural population (117,000) of 
Bangladesh. Pes lt iadi cato that the mean LB-IB interval was almost 30 months, 
the LB-FI intoe aI 27 months, and the .L-LB interval 18 months. In addition, 
pos tpartum .am1enorirhea %as oont mated to be about 1 3-1 4 mnth , and the time 
added by a f,-t. al ln as to a LU-1',I interval about 15 months. 

No I-ulationship war found hetween Lb-L, intervals and the number of living 
or dead childrua. 

101. 	 BANGLAUESII. Swenson, I. Early Childhood Survivorship Related to Subse
quent Pregnancy Spacing. J Trop Ped 24(6):103-106, 1978. 

The analysis uses data from a population in Matlab 'Thana in rural Bangla
desh where lactation is prolon(ged, uitatrition limited, medicai 7,are is essen
tially absent, and both frtility and mortality rates are high (unspecified). 

h'lb sample consists of 17,066 live births that occurred between 1966 and 1970 
who: 1) wore alive at the. end of the first year of life; 2) could have reached 
age 3 by the end of the follow-up; 1) had a life span longer than the subse
guen t hirth inate r\al; and '1) were tile fi rst :renancie.a of a closed interl]. 
Childhood mortality ia sign i ficantly higher amone children whose birth is fol
lowed b), another proqsianc}, in lses than 12 months compared to those whose birth 
is fo l loed ".. aothor preeliancy ia more than 1 2 montis. This relationship is 
apparent whea the second I reg nancy of the interval results in a live or a non
liwy hilrth. 'l'hoe. l'L-nIlts suegust that a second closely spaced pregnancy 
adversely aff,-ct ; the (-ider child even when the second pregnancy does not 
termi nate a! lice birth Which competes for breast milk and other maternal 
atteition. The pei iod nf competition from tne second closely spaced pregnancy 
doos not appear to have a significant effect On the survivorship of the older 
chi Id. However, children followed h' a selo t interval and a live birth have 
a hiighcr mortality, than children followed by a short interval and a non-live 
bi rth. After adjustment for previous child losses, there were no siqnificant 
associations betwee-'n pregnancy order, aqe of mother and infant and childhood 
mort'la it, oi be-twoee fetal (eath, pregnaincy order. and age of mother. 

102. INDIA. Anand, D. and Rao, A. R. Feeding Practices of Infants and Tod
dlers in Najafgarh Area. Indian Journal of Child Health 11:172
181, 1962. 

The study was made at the township of Najafgarh and at tile village of 
Mitraon. Nearly all the mothers, 84i in town and 90"' in tile village, gave 
their infants their fir'st feed "qhutti ," which was usually sugar and water; 
few gave reasons why except that it was customary. Only 241 of tile smothers 
gave the first breast feed at 6 to 12 hours after birth, 387. did so on the 
third day, and 3 . oin the fourth day. Feeding was usually irregular and on 
demand thereafter. 
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Supplementary feeding with diluted buffalo's, cow's or goat's milk 
or a
 
combination was used by 66% of mothers in 
the town and 63% in the viliage.

More than half the mothers in both places gave no solid foocd in the first year,

but .42% started in the second 6 months. In the village, 75% of the mothers
 
said that they preferred to start the child directly on adult foods rather 
than cook special dishes for them; of the others, most made special dishes only
if the child was unwell. Fruit in season was given by 75% of mothers in Najaf
garh and 71% in Mitraon.
 

103. 	 INDIA. Anker, R. The Effect of Group Level Variables on Fertility in a
 
Rural Indian Sample. J Devel Studies, 14:63-76, 1977.
 

This paper studies reproductive behaviors (ideal family size, completed

family size and family planning acceptance) in a rural Indian area which was
 
rapidly industrializing. Two castes and eleven villaqes were sampled. It was
 
found that family -planning was quite common and that fertility differentials 
among couples 	wei* related to the couples' unique socioeconomic characteris
tics as well as to two group level variables (caste and village). The latter
 
result was shown to be statistically significant for all three measures of 
reproductive behavior, even after many unique socioeconomic characteristics 
and attitudes 	of each couple were accounted for statistically. 

104. 	 INDIA. Bai, K. and Vijayalakshmi , 13. Age of Menarche in South Indian
 
School Girls, Tirupati (A.P.) . J Trop Ped 24(4) :171-175, 1978.
 

The distribution of the age of menarche was studied amnng 1,698 school 
girls in Tirupati, Andrah Pradesh, South India. 'The girls, aged 10-18 years
(specifically: 120-215 months since birth) were from poor (Rs 300/month or 
less) and not-poor (Rs 300/month or more) households. The survey took place
in May, 1973. The probit curve appears to fit the data better than either the 
gamma or logistic curve. (The logistic curve was a good fit in a study of 
South African 	Bantu school girls by Bureil and coworkers -- Hum Biol 33:250
261, )961.)
 

In the proue3nt study, the mean age of menarche was 13.5'0.037 for the 
non-poor group ard 13.94-0.092 for the poor group. Season had an effect on
maturation with the majority of girls attaining menarche durinq the hot 
months --- from May to August. 

105. 	 INDIA. Baxi, P. G. A Natural History of Childbearing in the Hospital 
Class of Women in Bombay. Journal of Obstetrics and Gynecology
of India 8:26-51, 1957. 

'The reproductive histories of 529 women are analyzed using interview re
call data. The interrelation between the period of postpartum amenorrhea,
resumption of menses following childbirth, and the duration of lactation is 
discussed. Baxi. found that mothers who nursed their babies experienced an 
amenorrhea which was 6.7 months longer than mothers who did not nurse. Among
the former, lactation inhibited the resumption of menses an average of 12-51 
months. 
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106. INDIA. Belavady, B. Nutrition in Pregnancy and Lactation. Indian J Med
 
Res 57:63-74, Aug. Supplement, 1969.
 

A survey was done covering different parts of South India, tracing the
 
patterns of breast feeding and weaning. It was found that breast feeding was
 
usually started within 2 or 3 days after delivery and was continued into the
 
second or third year after birth. Among poorer communities, it was found that
 
92% of th2 infants were breast fed at the age of six months and one child in
 
every fivc was at the breast beyond 2 years of age. In a study of the hill
 
tribes of South india, it iias found that the majority of mothers continued
 
breast feeding until at least the end of the second year. A study of some rural
 
communities found that more than 50% of the children were at the brest at the
 
age of 3 years.
 

107. INDIA. Biswas, S. A Study of Amenorrhea after Childbirth and its Rela
tionship to Lactation Period. Indian J Public Health 7(1):9-14, 
1963. 

A sample of 500 mothers, residents of Calcutta City, who had been in the
 
hospital for childbirth or miscarriage were monitored by nurse investigators for
 
1 year following their discharge. It was concluded that during amenorrhea the
 
chance of conception was almost negligible in comparison to the postamenorrhea
 
period. By the 12th month 40% of nursing mothers were still amenorrheic com
pared to 4.75% of the mothers who miscarried.
 

108. 	 IIDIA. Ghosh, B. N. Feeding Habits of Infants and Children in South
 
India (On 600 Families). Ind J Med Res, 54:889-897, 1966.
 

In South India, 600 mothers with children under three years were inter
viewed to determine their beliefs on ideal infant feeding and their actual
 
practice and customs. ,lost mothers start breast feeding on the third day after
 
delivery and continue until the infant is two years old. Supplementation with
 
other liquid foods is started about 6 months -- 33% using fresh cow's or buf
falo's milA. Solid food is introduced between 1-1.5 years; 43% use rice, 22%
 
use rice and another cereal, 3% us( meat, fish or eggs.
 

109. 	 INDIA. Gopalan, C. Malnutrition Among Infants and Young Children 4n
 
India. J Trop Pediatr 3:3-12, 1957.
 

A study of malnutriticn among pregnant women in South India revealed that
 
the mothers were able to produce breast milk, at least for the first few months
 
after delivery. Some mothers had considerable milk in the 18th and 24th months
 
of lactation. Supplementary feeding of infants is often started in the 6th
 
month. These supplements a.e mostly unmodified versions of the adult diet aad
 
ccnsist almost entirely of cereal gruel and occasional vegetables. Milk, meat,
 
eggs do not figure to any appreciable extent in these supplementary foods.
 

110. INDIA. Gopalan, C. Studies on Lactation in Poor Indian Communities. J 
Trop Pa.:.atr 4:87-97, 1958. 

V'nJ
 



60 MIDDLE SOUTiH ASIA
 

A group of fourteen lactating Indian women were studied to obtain informa
tion about 1) tht extent to which brea.rt milk contributes to the infant's nutri
tion, 2) whethet improvement in quality and quantity of breast milk was possible, 
and 3) thu ,-"ect! of prolonged breast feeding on the mother's nutrition. Women 
breat te d thi children for nearly two years and feeding is almost always on 
demand. lr:nfzrt growth was adequate during the first 6 months of total breast 
milk diet, but wen Cic gruel was supplemented after the sixth month, growth 
became progrt ssiv ly inadequate . Breast milk gave 607 of the infant's protein 
ititake between 6 and 12 months and 351 from 12 to 18 months. An increase in 
the mother's dietary protein by 30g daily increased milk output; however, pro
tein cont-nt of the milk decreased. Nitrogen retention increased as protein 
intake increased, and nitrogen balance studies showed that the women needed 
0.15g nitrogen/kg body we ight/day, requiring 1.59 protein/kg body weight/day. 
The problem of infant feeding in poor communities is to ensure adequate improve
ment of the maternal diet to maintain lactation at the current level but without 
maternal protein depletion. 

111. 	 INDIA. Greaves, J. P. and Donoso, G. Relevant Health and Nutrition Edu
cation. Food & Nutrition, 2(3):.4-18, 1976.
 

Health and nutrition information relevant to the poorer sections of the
 
community in India is discussed. An important point to convey is that the
 
first two years of lifo are a most vulnerable period. The child is totally

dependent on others for his nutrition. An increase in the family income will
 
make little difference unless the mother's understanding of her child's needs
 

improved. The following six points have universal validity: 1) Breast 
feed as long as poss hi,, with extra food from age 4 months on; 2) feed only
 
clean food and water fron clean utensils; 3) seek immediate help from available 
resources if the child falls ill and give cliiid sugared water or weak tea; 
4) get the child immunized; 5) a pregnant or nursing mother should eat four 
timcs a day including dark green or yellow vegetables; and 6) two or three 
health', children arc enough. The fact tiat breast feeding reduces the chances 
of conception 	 is an important reason for prolonging it. Spacing children will 
allow tne mother better nutrition which will carry on to her children. 

112. 	 INDIA. Jusadeson, V. and Ambujadevi, K. R. Relationship Between Socio-

Economic Factors, Demographic Characteristics and Nutritional
 
Status of Pregnant, Lactating and Weaning Mothers. J Fan Welfare, 
25(I):3-19, Sept. 1.978. 

Twenty-tw:o villa in 3 contiguous of 	 District-nes 	 blocks Mahabubnagar of 
Andrha Pradesh, midia, were randomly selected for study in order to examine 
tile variou'; factors that determine nutritional status of 501 pregnant, lactat
ing and weaning rural mothers. The women were married, and their mean current 
ag: was 2(. A causal modlel was proposed that postulated that socioeconomic 
status, demographic fzctors, and famil'' structure determine fertility behavior 
and nutritiocal status. 

After ether variahui n were controlled,women in nuclear families had more 
pregnancies than women in joint families. Independent of the effect of number 
of -reqnancies, older women displayed more severe nutritional deficiencies than 
younger women. Ho.ever, in each of the age categories, the higher the parity 
the wnrse , was; the nutritional deficiency. Only 111 of the women did not exhibit 
some sign of malnutrition. When other factors were held constant, women from 
lower socioeconomic st-atus were more malnourished than women from higher levels 
of socioeconomic status. Thc number of food taboos contributed signif{cantly 
to iron deficiency. Vi tamin A deficiency was not correlated with fertility 
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behavior, but 	 Vitamin B deficiency increased with number of pregnancies. The 
regarding food and pregnancies may
study concludes that although cultural norms 


nutritional status, nutritional status will fail to improve
have an impact on 

unless the standard of living is increased. 

113. INDIA. 	 Jyothi, K. K. et al. A Study of the Socio-Economic Diet and 
Nutritional Status of a Rural Community Near lfyderabad. Trpo 
Gecgr Med 1:403-410, 1963. 

Infants of families living 20 miles from Ilyderabad were breast fed after 

the third day uostpartum. The first supplement was usually introduced between 

1 and 2 year!; and breast fec-ding stopped between the 2nd and 4th year. In the 
well-to-do families, the first supplement given to infants was cooked rice with 
salt, milk and chliee. Among the poorest sections, the same supplement was 
given without milk and ghee -- which was replaced by ground nut oil. Not 
uncommnonly, babies were straightaway placed or, the adult spicy food when weaned. 

114. 	 INDIA. Kamat, M. Diet and Fccudnity in India. In: International Planned 
Parenthood Federation (IPPF) , the Sixth Internatl. C'nf. on Planned 
Parenthood. Theme: Family Planning: Motivation and Methods, New 
Delhi, India, Feb. 14-21, 1959. London, IPPF. pp. 114-121. 1959. 

Data collected from a survey in Bombay by the contraceptive testing unit 
have suggested an explanation of the following 3 points regarding fertility: 1) 
that fertility was higher among affluent groups than among the lower classes as 
judged by live births to ever married women at least 45 years of age; 2) that 
the averaqU iItrvl )etween( births iii India was longer than that in European 
countries prior to the popularity of birth control practices; and 3) that fer
tility rates for Indian women over 3 years of age were lower than those for 

European women of the same a(:u category 100 years ago. Chronic semi-starvation 
prevel nt in India was found associated with decrease in libido, slightly shorter 
fertility periods in women and longer periods of infertility following delivery, 
attributed b'. this study to protein starvation. This study does not consider 
lactation effects. 

115. INDIA. 	 Karkal, M. Infant and Child Mortality in Maharashtra - India. 
International Institute for Population Studies, Deonar, Bombay.
 
Paper presented at The Annual Meeting of the Population Association 
of America, 1980.
 

In India registration of vital events is not satisfactory. Compared to the
 
data in many other states, those in 'Aaharashtra are better. With the help of 
data on age-sex distribution, from censuses and those from vital registration, 
estimates were made for infant and child mortality in Maharashtra and its rural 
and urban areas. Nith over 951 of registration of vital events in Greater Bom
bay more detailed analysis of these data has been possible. 

In ages I to 4 and 5 to 14 mortality was higher in rural areas compared to 
urban areas. 	 Deaths for female children were much higher than those for males 
indicationl their reglectc. 

Data on causes of deaths were available from urban areas. Large numbers of
 
infants died of congenital Talformation, birth injury, etc. Di rrhea, dysentry
 
and infective disease.; were next in importance. There was a rise in deaths due
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to respiratory diseases. Nearly 17% of child deaths (5-14) were from accidents, 
violence and poisoning. 

116. 	 INDIA, Kaur, P. et al. Correlation of Amenorrhea with Age, Parity and
 
Lactation. J Fam Welfare, 23(2) :40-44, Dec. 1976.
 

The present study was conducted with 535 currently married women in the
 
reproductive age group in a slum area of Varanasi to study the relationship
 
of amenorrhea 	with age, parity and lactation. Amenorrhea and age were found to
 
be significantly related as shown by the simple correlation coefficient of 0.068
 
(P<0.01). No 	relationship between amenorrhea and parity was found while amenor
rhea and lactational period were strongly related as indicated by statistical
 
tests, when age was taken as a constant.
 

117. 	 INDIA. Kishore, N. et al. Post Partum Vaginal Smear in Lactating and
 
Non-Lactating Women. J Obstetr & Gyn of India 26(5):747-751,
 
Oct. 1976.
 

A study was conducted in India to study vaginal smears of lactating and
 
non-lactating 	women to determine the return of ovulation. One hundred twenty
five cases of 	postpartum amenorrhea were studied, 100 lactating and 25 non
lactating. Maturation index, maturation value, and karyopyknotic index were 
used to evaluate the smears; and the estrogenic effect of vaginal epithelium 
was studied according to colpocytological count obtained from smears. An 
atrophi c type 	of smear was obtained in the immediate postpartum period: the 
malignant-like changes returned to normal in time. The cornification index 
increased for 	one year, but if lact-tion was prolonged it fell slightly. The 
ovaries started functioning much earlier in the non-lactating women than in the 
lactating women. The return of ovarian activity was later in multiparous than 
in primiparous 	 women. rhe low nutritional status group experienced a later 
return of ovarian activity compared to the fair or good nutritional group. In 
lactating women ovulation occurred in ]0% of the cases during amenorrhea and 
in non-lactating women it occurred in 16% of the cases. 

118. 	 INDIA. Kora, S. J. Effect of Oral Contraceptives on Lactation. Fur
tility & Sterility, 20(3):419-423, 1969. 

The effect of the oral contraceptive (OC) Ovulen during lactation was 
studied in Bombay in 62 women who had participated in a pre-OC study for three 
weeks and then took OCs for a subsequent five weeks. The average amount of 
test feed during the first three months was significantly higher in the pre-OC 
group than in controls (P less than .01), while the average infant weight gain 
was almos the name. During the subsequent fiVe week study, both the average 
amount of test feed and the average infant weight increase were significantly 
lower in the OC group than in controls (P less than .01). It is concluded that 
the use of Ovulen in this series resulted in a reduction in milk production 
and infant weight gain. 

119. INDIA. 	 Lala,V. R. and Desai, A. B. Feeding of Newborns and Infants 
(Cultural Aspects). Pediatric Clinics of India 5:191-197,
 
1970.
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Women in a p stnata. ward in Ahmedabad were interviewed with a question

naire; 410 completed the study. Most put the infant to the breast within 12 

hours after birth. The average duration of breast feeding was over 3 years. 

Most gave the first supplements of solid food or milk between ages 1 and i.5 

years.
 

120. 	 INDIA. Loebner, 11. and Driver, E. D. Differenti,.l Fertility in Central 

India: A Path Analysis. Demoraphy, (1) :329-350, 1973. 

This study is one of the few multivariate path analyses of the relations 

of several demographic and socioeconomic variables to fertility and the use oz 

contraception. For fertility, 56 of the 92 hypothesized paths are found to be 
five variables having a significant
significant at the .05 level or better. The 

and direct effect on fertility, as shown by their path coefficients (p) are: 

duration of marriage (p=.721), spouse's cohort (p=-.093), spouse's age at mar
5 2 ) ,riage (p=0. caste (p=-.071) , and number of siblings of husband (p=.050). 

The usc of contraception is affected by, in order of i.mportance, the spouse's 

uducat ion (p=. 267) , the husband's education (p=.099) , the husband's income 

(1-. 089) , imd surplus children, i.e., number of living children exceeding ideal 

number of chi.ldr<'n (p=.059) . Child mortality, which is linked to number of 

living childrmn and thus indirectly to surplus children, is affected by, in 

order of impo rtance, the number of children ever born (p=.723) , the husband's 

education (p=-. 166) , the spouse's absence by death or separation (p=.084) , and 

family. stricture (p=-.035) . The advantages and disadvantages of path analysis 

for this type 	of research are briefly mentioned. 

121. INDIA. 	Malkani, P. K. and Mirchandani, J. J. Menstruation During Lacta

tion. Journal of Obstetrics and Gynaecology of India 11:11,
 

1960.
 

The relation between duration of lactation, amenorrhea, and the use of
 

supplemental milk is reported for 282 women. It was demonstrated that the
 
earlier sL olemental milk was given, the sooner menstruation resumed.
 

122. 	 INDIA. Mudkhedkar, S. M. and Shah, P. M. Tho Impact of Family Size on
 

Child Nutrition and Health. Indian Pediatr 12(11):1073-1077,
 
1975.
 

A random sample of 162 rural and urban families was chosen from a rural
 
community around Palghar, 87 km north of Bombay, and in the metropolis of Bom

bay. Sixty-seven percent of the Palqhar families were rural while 32.8% were
 

urban, close to the actual rural-urban distribution in Maharashtra State. In
 

the city, the sample was selected among the chawl population, as these repre. 
sent 74% of the population in Bombay. Only families having at least one living 
child under five years of age and where both parents were alive were chosen 
for the investigation. Obstetric and dietary histories as well as 24-hour
 
dietary recall were obtained. The "typical" rural family averaged 6.3 members 
including 3 adults and 3.3 children (of whom 1.6 were aged under five). The 
"typical" urban family averaged 7.1 members including 4 adults and 3.1 children 
(of 41o1 1. 5 were aged under five). Nutritional status of the under-fives
 

was studied in relation to family size. 64.2% of children in "small" families 

(3"5 children) and 62.5% of children in "large" families (more than 6 children)
 
in the rural community showed malnutrition and weighed less than 70% of the
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Ilarvard .-;andard. The difference in weights among the two groups was signifi
cant (p-. 001). 12. 5, of the chi Idren in small urban families weighed 70% orlss against 25.0' of children in large urban families. In the rural group,54.2,7 of children from one-child families and 60.8% of children from families
with thre , hi dr n were moderately (weiqhtd about 61-70% of standard) or seve rel 'M,-ilno urished (6l0' ]ess of st asdird) . Among the urban community thetrend was similar, wit 23.1', of childrein fron one-child families and 45.4" 
thoe fro fimi I i - I ti cr( 

of 
. it- i ildr,.-n b) l in; mod( rately or severely malnour

d OsilOi the wholon 2hu.' , of chiildren in one-chi Id families were anemic versu 39 1P in fan I i e of tUee chi I n n Ii rural areas this trend was more
 
proionnced: thv fi 11ref,; being 23.3, and 
 54.5' respectively. When rural
urb in , .. . mbilled, th(!re wa; no silnificant difference 

and
 
in total


calcric ilt ak( ,llonq childrtii 

' 

of small (, 3 children) and large (:-3) families.
15.6 ! of chi Idr n ill a 
 fami ini ate 1s than 80M of the protein requirei t aqlL 1in,;t 5o.,a il I . fai i . %
Ti ."a; !;ignificant (p-.01). The
met alit tv rate for chi Ir,.I; 'i f i ve of small families was 0.3% against 10.2%
for thoset- of lirCt, fnLio,. Ihe i proportion of neonatal and/or infant mor
ta ity did not d I ir-r !;inIi fi alIt I' in SMal1 vs 
 lare or urban vs rural familie;; infai.t mort a1ity, bow ver, .-:as signi ficantly lower in the urban sample

th:0 
 in tlhe, rur,il sainpll , inretiwy of family size (p' .01). 

1123. IIDIA. ,,yudkhedkar, S. . . and Shaht, P. tI. The Effect of Spacing of 
Chil dri n (n tn, !utiritJLe and Mortality of Under-Fives. Indian J 
lk.d Re: 6.t(7) : -3-958, 1976. 

The rnh Li n, 
0

i tl we t,t; nirth intervals of under-fives in 164 familiesand th '.rnutrit ional I tL. in(! mortality rate was studied in Bombay and nearbyrural nuntih. ; ti,: 1i-th interval of 'under-fives was one year or less,t-he ;.ii, , c of moderate or severe malnutrition and much higher
infant alld nci inertaii in comparison with under-fives whose birth
itteraii i 1w 0loin t iFti. t(, 1)ur years. When the interval was more than 24
molithL t. i. - o- old,,ri il inqs weighinq above 70% weight for age was 1.9
ti Mes L iwilr ,i'hi, 
 the interval was less. Neonatal and infant mortalities 
w orebfor L ',.'-:;te r irth iiint, -va]s from 36 to 48 months. When the prevalence
of maliitritio , th,_. mortality rate of youngiond children are both high, emphasisshould b. placid n thl, Spacing of children so that birth occurs at intervals of 
three yirs.
 

124 . IODi A. Parker, P. L. et al. The Naranjwa] Experiment ol Interactions of
 
Nutrition and Infections: Ill. Measurement of Services and

Costs and Ttieir Realat ion to Outcomes. India J Med Res 68 Suppl:
42-54, Dec. 1978. 

This ape i relic)rt : on 5 yars of field research undertaken in 26 villagesin Pun jab, Indi Lit i poil .iti ei of about 25,000 people. Funded by numerousIndian and intern ti onal aencits, and mi;ing a staff of 200, the Narangwalexperimenlt :*.. inni'in t LiL invLs;ti(latio il the cost-effecti.veness of low costhealth Lutrit 1n n d ann I .' pialnin service delivery in rural areas. Sample
finrdi ig;; r tfo-itI iln this paiper (one of many papers reporting the project
results) inclui.- cnmlari.on- of the cost of different programs relative toeach deaLith av(irt-t. TIih researche foundrs that prenatal child car, (avertingstillbirtii;;) the uo;t economicat intervention ranging in cost fom Rs. 570to P 1010. (r at i ,rinatal death averted. Stillbirths were less expensiveto provint ti,:i i deaths while the latterinfnL were one-seventh as expensiveto pi'relL a:; child deaths. Tue cost of pnoviding nutrition and health servicea : to chli ldr.n undlr three iln the N aranqwa] nutrition project were aboutPs. 150 e,:r chilii or P!;. 14 per Capita per year. This cost was close to what 

,\X
 

http:cnmlari.on
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the Government of India was currently spending in primary health centers, making 
the Narangwa] experiment relevant to widespread use ill India. 

125. INDIA. Potter, P. G. et al. Lactation and its Effects upon Birth Inter

vals in El.'we Punjab Villages, Inda. J.- Chron [Dis. 18:1125
1140, 19(5. 

In the Punjab vilIaqjes of t he EhaIaa study, lactation subs tan tially pro
longed postpa rtum am-norrhea. '"hciaan i nfant survi ved one mon th or more, lac
tation .' over the medicanusually a:td w] a year, a id length of postpartum 
amenorrhea '.'as 1 I lionLa:;. ifra:;the Cii d .a. sti 1I]born or died in the 
first month (, ]if- th mot her1 did not I net ato id tlhe mldian length of post

tyonnto t.
partum amnri ill th vciit of 2 From an unfini.sied analysis 
of data from tot( lii: m1a attildo ilvolvilno 'i t'' retlro)Opectiyc'' an well as 
leltit'l',. and 'truncated Proilocti'' data from 1500 couples, it 

was :i-ntd tthat the n,:an lnItLh of )om;tpartuum im,.iorrhea followiig a live 
birth was 11 month' 1 thi't for- mea(-tatmnc, atarvals WO.; 10 I.olths. It 
wa'; furth,!r o: tillldtLd that withoit. curtrac ,ption th(e mean menstruating inter
vol woUld 1( 0' it tvIWo olt .!,ort0r. 'i 'h, ' ri,. orololgation of birth 

.; . ug Tihe:tli monthsinte'rval; b'." - .:is Ia-.':i sIt . Thons, 11 of 

o-,L rtum atill,e i . , 9 i tll of qeStn t i)InI, 8 MClothnl of m!l,-!:truatill ; inter
va I i a t It,o io ci of (O ri-ci- tt onl) , J),tf;a 1io!1 t a hd yL' 'regnancy wast

a e acml to i0 ll t ;h' 

If I c I ,t aiAoviitato rv (eaa nd, for -te limited contrao.., Il 1!; Illi l7c 

-, I Ii 1 ti1' d% then their ovulatory 
a , 17,A ..1 iiltt-d i:; ()r 7 iuont s, Pouqhly hal f of the. average prolonga-
Lioii f iirthii t ' ir';' aaic',' i'tage coliipos'ed of ovulatory e:-:po
surn*. 11 1 1 tii I h , t' o'' ,!-ts, ti tk,rat io o f ovt I ator.' oxpos re to 

avei-'l tirt h iitt.- l- vit hoot coa t -ix't ion becomes 7:30. 'i1 a reslIt .ieans 
that ( iI coltrac(, I io'i wo '(1' tf Civi. waS donbling avulatory 

c t t i ii 1 ,- i Ih" co1i l :, mtean expo

f and expo
sure, it '.al 1 1' lunioat i nj th total hi rth interval by a factor of only 7/30, 
or ls;c' t!htll '15'. . As Iothc r:; pta|-'d from th.i r (,arly twentiesl to their late 
thi ris '1d ,,arly f'r'ti! ft.al v.'itic doiubled alld mo(nstruating intervals and 
length of postpartum amlcnorrha Itniitho1led :uihtantially. 

126. INDIA. Potter, P. G. , Jr. , Ne,, 1.. , WyoP , J. 1"., and Gordon, J. E. 
A Fort ili t Di ferc, nti a] in l ven Punjab Vi!Xaoes. The Milbank 
Memorial F.und Vol . :1,111 , 'o . '"i Ibank Memorialiartecrlv, 2 . 
Fund, 40 1ll Sti-eet , York, 11005, 1965.Id Nw NY April, 

In a rural .op1la t i of about 1, 000 in the Punjab, India, a moderate 
fertility diffcr(.:ntiil wa found bet.,te-n the Uye numerically dominant caste 
groups, namely , the .'at fa 1-me r!;who Colillp)Coce abloht IllIf Of tie population and 
the Chamar Ieth, wo,r, who c)lilposo allottr ouart,,r. Data come from the 
Ind ia-Ha rvard- lndh i ana Pop.nla tion S tud',' ils o -hw as tht Knarlina Study. 

Jat.:i- i aged 4* ',ea1-a or ldA r a',t1,ra1 abot itole child I :s.atLhan cor

responding[ CI1ai r woenI('1. AtoII(Ia wie:;o f c 1jIdb a'a n age, Jatns had lower 
fortility thin the: (dana t' at all aqes. , his last differentia] appears to have 
depended partly oi the I)ts' hiqlhor rates of fetal w.astage and partly on their 
earlie-r stoppito; Of prtgnanci en. '1e two caste groups reported essentially the 
same amiount of practic, of contracptilon, and their similar distributions of 
interval sa front nd of postiartum ametnorrhea to next conception also rule against 
the idea of appreciably d ifferiino contraceptive practice. A practice of 
induced abortion is t(.,ntatively inferred from the Jats' consistently higher 

qy\ 
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rates of fetal wastage. The basis of their earlier infertility remains uncer
tain. Several factors may br involved, including contraception and the steril
izing effects of crude abortions.
 

127. 	 INDIA. Potter R. G. , Wyon. J. B. New, M. , and Gordon, J. E. Fetal 
Wastare in Eleven Funjab Villages. Hium Biol 37(3):263-273, 1965. 

The India-Harvard-Ludhiana Population Study (Khanna Study) collected 
detailed pregnancy and menstrual histories during monthly home visits, over a 
period varying from 3 to 5 years, from a village population of roughly 12,000 
in the Punjab, Tndia. 

An ovural1 rate? of 100 abortions and 30 stillbirths per 1000 pregnancies 
was obtained, 	 hased on a total of 1765 pregnancies. The abortion rate, while 
more than iv'. times higher than that reported by the respondents rctrospec
tiVely, iS !till betlieved to be an underestimate of Lhe true incidence of 
spontaneous abortion among the Fhanna Study viliaqers. The chief limiting fac
tor appears to have been the unwillingness and incapacity of the respondents 
to report. early symptoms of pregnancy. The observed increase in rate of fetal 
losses with) advancing age of moth(er was tiie same order of magnitude found inas 

a recent United States study.
 

128. INDIA. 	 Ram, E. R. Des services de santti integr6s. Le Projet Miraj 
en hIde. (Integrnted health services. The Miraj project in 
India). Carets de 'Enfance, Assignment Children 39:15-32, 1977. 
Abridqd version ofa-paper presented at the UNICEF Special Meet
ing on the Situation )f Children in Asia, Manila, May 17-19, 1977. 

The Miraj projoct was undertaken in a rural district of Maharashtra State 
with che objectiv, of prow iding primary health care services to all sections of 
the comnunity b u wvolvingan effective infrastructure out of existing facilities,
The first phase, of tin. project was the training of the local health personnel.
Fo;lowing a one-w ek course for the trainers, including the medical officers of 
tte three primaryi h-al th centres, all the uni-purpose workers (vaccinators, 
s initar'' : n:-ectori, nurse!;, midwives, etc.) underwent a six-week tocourse 
enable the:.: to .se-rve- instead as integrated health workers in charge of: nutri
t ion durat ion; immuni zation programmes; examination cf a]l children under five 
years of age, and re(ul ar fol low-up of those suffering from malnutri tion; pro
vision of sime[1p: meodical care, referring more difficult cases to the primary
health centres; fami lx planning; and yearly examinations of all school children. 
The f.valuat ion surve conducted in January and February of 1976 revealed that 
this combination of p'rev,:ntive and curative medicine led to siqnificant ofa 
preventive and curativ.e medicine led to a significant reduction of the infant 
and neonatal mortality rates, and a decline of over 60% in the incidence of 
scabi es, diarrhea, and ascariasis. 

129. INDIA. 	 Pao, K. V. and Gopalan, C. Nutrition and Family Size. J Nutr
 
_ Dietet, 6:258-266, 1969. 

A 1969 study in India was made to assess the effects of family planning

on the nutritional status of the women and children. Methods used were seven 
day diet survuy!;, nutrition surveys, anthropometric data, hematological sur
veys, and hospital statistics. Results of the diet survey showed that 2-adult 
families with turee or fewer children had significantly greater (P<.01) dietary 

.,\[ 
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amounts of both protein and calories -han those with four or more children. 
Hemoglobin levels in the last trimester were significantly higher (P<.02) among 
pregnant women who had had three or fewer precy. ncies than those with four or 
more. Nutritional deficiency signs were highe' for the latter group (P<.01). 
Signs of nutri tional deficiency wore found in significantly more (P<.0001) chil
dren in the fourth birth order or higher than in those of earlier birth orders. 
Anthropometric measurement in preschool children of lower birth orders were 
higher (P.001) than for children of later birth order. Child care and dura
tion of lactation were also better for children of lower birth order. 

130. 	 INDIA: Roberts, D. F. et al. A Study oi Menarcheal Age in India. Ann
 
Hum Biol, 4(4) :171-177, 1.977.
 

The ouestion of whether climate has an influence on the age of menarche is 
frequently asked. However, since there is a lack of adequate birth registration 
in tropical couttries, the adolescents' exact ages cairiot be determined. In 
some regions of Southern Asia, however, careful 2ntr;es are made regarding the 
date and ever the hour of the birth of girls, an well as date and hour of their 
first menses, in ord_,r to estab lih their horoscope. This type of record was 
used in Waranqa, located at 18o northern latitude, where several populations 
wer(e studied according to their diet and diffLrent soci.al classes; elaborate 
stati.;tical aianlysis (logit) was performed. The age of menarche varies from 
12.9 to 13.7 Years, depending on the social class. These ages are a little 
diff riet_ from those of adolescents of Colombo studied in 1950, but are signi
ficantly lowe,r than of g irlo in rural Ceylon (12.8 and 14.4 years, respectively). 

131. 	 INDIA. Rosenzweiq, M. R. Educational Subsidy, Agricultural Development 
and Fertility Change. Paper presented at The Annual Meeting of 
the Popu]cition Associat ion of America, 1979. 

The major focu!; of this paper is on testing the hypothesis that the intro
duction of "refueling" agricultural t(echnical change in the rural LDC context 
altors household docisions regcarding the allocation of resources between incre
ments to family size and to schooling. A household survey from rural India, 
which distinquishes households by their exposure to agricultural development 
progrim!; promoting the technologies associated with "green revolution," is 
use,: as to: prin cipal data base. Maximum like] ihood tobit procedures are 
eami ) o .d to .smate the dev(.:Iopiment program effects on a measure of birth 
flows stanrdardI sed for age-patterns of fecundity and age-standardized school 
enrolliment :-at:; for farm and landloss hous;uholds. The empirical results sug
gost that f rn hou;kdluhs exposed tc the new technolo'g ies reduced their fer
tility and incrased the allocation of resources to schooling despite the con
comitant riso 	 in the demand for unskilled labor. No such response is observed, 
however, among land]es; households in the same locations when income effects 
of the technologies are controlled for. 

132. 	 INDIA. Saxena, P. C. B:east Feeding: Its Effects on Post-Partum 
Amenorrhea. Social Biology, 24:45-51, 1977. 

Data is presented on lactation and postpartum amenorrhea for 323 women in 
Banaras, India, acges 15-35, who had one live birth and for 250 women with two 
live births. Data on prolonged breast-feeding habits and amenorrhea show that 
the mean duration of lactation is 15.5 months and postpartum amenorrhea is 6.01 

ii:
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months after the first birth. It appears that al increase in the duration of 
breast feeding is accompanied by an increase in the length of postpartum 
amenorrhea. The average period of amenorrhea was shorter in cases where lac
tation ceased because of infant mortality under age three months. Lactation 
and postpartui; amenorrhea had coof ficients of coriulctiun of 0.275 and 0.257 in 
the case of first and second births respectively. 

133. INDIA. Schultz, T. P. Indirect Measurement and Analysis of Sex 
Specific Child Mortality: Interpretation of District and 
Household Data for Rural India in 1961 and 1970. Paper 
presented at The Annual Meeting of the Population Association 
of America, 1980. 

Diff re.itilIt, iill s(x specific child survival vary substantially across
 
socielt ies, but ner au moo .ltremelit presnents difficulties, hypothesis testing
 
as to thl, ca;.-, (1F1rthi var iati on has liot made much progress. This study pro
pos al:; idicr, of !;x specific mortality in childhood as an indian i-l-, 

cat:or of int 1i f,li P I]locattion of renources between the sexes, and seeks to
 
.,ain i it t, of (]) hLouseh1old walth that contributes equally to the 

sur'vival of Loth Loy!; al d (i, Ind (2) expecte-.d employment and earnings oppor
t Ulli ti,S of t-il tl til Mt cndt..,omen ii1 the locality. Implications of the frame
yorik aiin rst,,,( a;un .t p raile [muon data at two levels of aggregation -- 311 
dtri cLs th,. 9 ;u!;and1300 from 1970 Expectedfrott 196i ce households a survey. 
each inth;; an 1 

upio rlelo t of are lomn relatively improved suransociated with 
vivA!l t(li)itS .or 31rl;; inllcro;:ld wealth level!; have silmilar effects. Reli
gion1 (On im)1; afct.; .'am.' 11 1-01 . in t lie Iahor macket and only thereby affects 
sex !;pci fic mortailil.', di lerelit i ls amongll chi.dre . 

I 14. [DIA. algmi B. S . Si n1gh, S. P. 

Pates o(-t Conicett ion in W1lomen. Mi mcraphed. Lucknow, India:
 
11l' li1nin eseach and Action Ilsti tilte , 1966.
 

S I , tnil Pruast. Feeding, Amenorrhea, and 

Do ta ,.Wlere_",;thel-e frlo 30 ruical Ind ian wOlluell. Th( normal duration of 
lactation wa.n- 22.6 meltth: and the- average period of amenorrhea was 12.5 months. 
Contracelitiv, va,1mw of bre.ast feeding is compared with that of artificial 
methods and the author concludes that breast feeding has an important role to 
play in fa,ni ly planninq programs. 

135. INDIA. Seth, V. and Ghai., 0. P. Feedinql Habits of Infants and Preschool 
Children il the Urban, Semi-urban and Rural Community. Indian 
Pediatr 8:452-455, 1971. 

three aces almost 
fed. I.,'the aq.e of I year, 36.8'f, of the urban, 4.5% of the semi-urban and 2.1% 
of the ti ral children were compl etely weaned. By the age of 9 months artifi
cial feeding supplemonted reoast feeding in 75% of the urban and 57.1% of the 
rmurali children. Solid food.; were introduced before 9 ionlths in 24.5t of the 
url,1n, 13.0, of the rural ch;ildren. 

In the ro st utdied around Dollhi, all infants were breast 

136. INDIA. Singh, K. P. Chiiid Mortality, Social Status and Fertility in 
india. Social Biolo y, 21:385-388, 1974. 



MIDDLE SOUTH ASIA 69 

The relationship between social status (measured by educational attain
ment) and child mortality and fertility experience is examined using a sample 
of 311 Chandigarh womcn. Hi -,h status women wre less fertile and experienced 
less child mortality than low status women. lowcred mortality wan associatedi 
with lowered fertility. 

137. 	 INDIA. Sundararaj, R. and Pereira, S. M. Diets of Pregnant Women in a 
South Indian Conununity. Trop Geoqr Mod 25:381-386, 1973. 

The diets of 53 pregnant women were surveyed during the last trimester 
of preqnan'c and the nutrients wore calculated on the basis o2 food tables. 
The sample was drawn from the Harij an communitly, living on the outski.rts of 
Sathuvachari. Villane, 3 km east of Vellore, South India. The women were of low 
socioecon(emic :;tatus. Food( t:abos aga inst eating the Janlbu fruit, the fruit 
and root of palmyr, , gjin-o1 ' sIyeds; and papaya were obs-ervod sy most of the 
woM(-!n. The women .. ecied he twoen 35 and 50 kg. Daily intakes were found to 
be dfi a i nt in 'alori s (51.9) of the v,'no inge.Qed 2000 Kcals or less); 
pr:(, i1 (ranM e: 10.4g - 68.7j) ; retinol (rangje: icroi 733 microg);i 
rilhflavi, (range: 0.25 mw - 1.59 mg); a:icoailic acid (range: 0 mg - 97 mg); 
i (rasp-,,: t0.8 mg - .14.0 ml) ; and calcium (U age: 63 mg - .345 mg). The 
repl irt - I -t:):]- a idini (r ,goq : 5.1 mg - 30.1 mg) and thiamine (range: 
0.35 mg - 2. 15 ug) wre mit according to th( %110 1905 Stanards. One woman 
di(1 not calrry to (-iI'm. Thirty-four babies born at term wore weighed, and 7 
werf aal -I-oi-da.: ( lex than 2500g), a parameter which is known to corre
lateJ With lat(rnal LIntelt-iollll stat.us pr- and during pregnancy. (The 
antor:i h 've ail!;) ha-:.ho t -,TbsalhaplIe 25 that duri san of women 	 pr(jnllallcy 
ho .omon att', on air avers;-, 200 Kcalsa per day more than when they were not 
pr.sgnat . It 'L3 )rimarl ly il l incease in cereal consuipinti n wi th a 
ConiCOimitant 5J 1i.s2 il pro ti-in intake as well. 

138 . INDIA. Suncararaj , R. and P.-Ore ira, S. M. Dietary Intakes and Food 
'1aboos of lactatinj ominen is a South Indian Community. Trop 
Go(e_,CCM'ed 27:189-193, 1975. 

The diets women froTm t,- h arjar, comIInity, (cf. Sundararaj and 
Pereira 'rco01 [ 25:381-386, 1973) , 3 km east of Vellore, were studied 

oat regular i.nU tval in thu first year of lactation. It was shown that food 
taboos adver .l iffetct-,.d the diil 1ntake of energy (1700-2090 Kcals), pro
toin (35 - ;2(;) , oh r ntri ests is first: month. The weights of the1i11dat the 
women rasge_.el fro'r 15.9 to 6,1.2 kg (average: 413.6 kg) . For at least the 
first ionth of Iactatin, dietary restrictions are severe. All the women breast 
fed thei I- a -:; sUcce.s full.' . Thirty-eiqlht of the women breast fed their 
babies for at least one year. Eight women terminated breast feeding by 18 
months, and 8 more by 24 months. Fifteen irothers terminated breast feeding 
dhe to anoather prugnsancy, 12 mothers conrinued to breaist feed their child in 
t:he second trimester and 3 did so until the seventh month of subsequent p reg
nancy. Anthropometric mae a uremen t:s of the babies at less than 24 hours, 4 
and 16 weeks showed that the infasts were ligh0 ter at birth but that. the rate 
of growth was comparable to North American standards. The period of food 
restriction in the first month of lactation appeared to have no adverse effect 
on the weiqht gain cf the infants. The adverse effect of dietary restrictions 
arid prolonged lactation on the women during repeated pregnancies has yet to 
be assessed. 

/
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139. INDIA. 	 Thaman, 0. P., Anand, 1, L. and Manhas, R. S. A Review of 
Feeding Habits of Infants and Children in Kashmir. Indian 
Pediatr 1 :428-435, 1964, 

Three hundred 	 and Lwo ylvechildren at tending an out-patien t clinic were 
selected at randomu from igeis 6 months to 12 years. The time period covered was 
28 months. Bireast fee'ding was; dole in 96.2%, in 85% for over 6 months, 71% for 
over 12 month.: and 3] for over 2 years. The fi .st food offered was breast 
milk in 35%; coffe, or tea with milk and honey in 47%. 

Weaninq foods 	 were introduced to 32e. of the infants in the first 6 months, 
37.5% between 6-12 months, 37,5% betw.n 1-2 years, and 14% after age 2 years. 
Milk supplements were cow's, buffalo's, goat's or canlned milk. Other foods 
offered were rice oi bread, biscuits, tea or coffee. 

140. 	 INDIA. Thaman, 0. P. and blanchanda, S. S. Child Rearing Practices in 
Punjab. Indian J Pediatr 35:334-341, 1968. 

Feeding p',,CLi..es and related socioeconomic factors wei e studiod in 500 
children httwee n 1 month and 14 years old admitted to the hospital in Amritsar. 
About 99% of ti, Pun abi women breast feed, 897, of them for more than 6 months, 
and 82% and 40'i, !()irmore than 1 year and 2 yearns. In comparison, 84% of chil
dren in Ka;hlinir wV.r broat fed for 6-1.2 months, 70% for 12-24 months and 31% 
for noer :2 yeaF:;a. of abi mothers, 62.5% and of Kashmiri 37. 5%Punj introwomen, 
(UcCd suplFoement ary foods to their infants betw, en 6-12 months. Bread, rice 
and i.lscs its we(re the Usual in itl l foods;. 

141. 	 1 PAN. Aghian i,in, A. and Tanhakkeri , A. The Value of Children in Iran: 
A Ii lot "Itudy Among Urban Youth. Paper presented at The Annual 
Metting of the Population Associat:jon of America, 1979. 

An important factor infLuencinu fertility levels and desires and planned 
changes in th,2m, is the va Iue of child ren to parents. Recently there has been 
grow i ng Iinterest ii the study of the .'a ilue of children across societies not 
only for tile policy aims, hut also to develop a theoretical model in order to 
explain f, rti lit'.' behavior. The Iresent paper reports on a pilot study of the 
valeso of childre S ill Iran. After descri.hing the Iranian socio-cultural system, 
we rOseni.td an exie ted model of the util.ty of children with tile Hoffman & 
Hioffain '!, t heoirtticil Framewor-k. Then, data from a sample of high school stu
den:.:i in the ci ty of Sh ira;, a large urban center in southern Iran ,are used to 
t:;t tlie expected model . The results provide evidence on the utilities of 
chilelre w ithin the I ranian socio-cul, tural ystem. The most frequently men
tioi en vi L(! of childr., to parents is tne pleasure and stimulation they pro
vi doe. We finld sul-tntial evi deuce on the va1ue of children as a source of 
;rest igoand power and as a way of self-expansion. Furthermore, even in this 
larle urban center we find that almost one-third of our sample note the economic 
ut IIi ty' of chi ldren, basicallv as a potenti al source of old age securitv. 
'There are, however, significant sex differences In the perceiveu utilities 
of children which are explained in terms of the differences in sex-role social
ization within Irnian society. 
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142. 	 IRAN. Froozani, M. I]. et al. Maternal and Newborn Iron Status in a
 
Public and A Private Maternity Hospital at Delivery in Tel
 
J Trop Iediatr:182-185, Aug. 1978.
 

Iron and diets of 194 pregnant women and their newborns at a public and
 
a private Maternity Iio,-p ital were studied. Blood samples were withdrawn from
 
each woman before delivery and from the cord at the delivery of the placenta. The 
following determinations were made: hemoglobin, hematocrit, serum iron, and 
total iron-binding capacity (TI BC) . The mean value of maternal hemoglobin was
 
13.8g/100 ml in tile private group vs. I].lg/100 ml ill the public group. Mean
 
birth-weight was 3.34 kg and hemogiobin 15.57g/100
was ml in the private vs. 
3.17 kg and 14. 7 2g' 100 ml ill the public group. Mean values of serum iron, per
cent saturation of transferin and MCIIC were, significantly lower; and TIBC and 
hematocrit level were significantly higher in cordblood of the public group 
when compared to the private group. 

The private, higher socioeconomic status group had reached menarche at an
 
ave rate 
age of 14, versus 15 years for the public group. Diets calculated
 
from total fami ly week ly food consumption showed that the private group

received nearly twice much and eggs and times as much
as meat three citrus
 
fruit:; (686q per mother per day) as the public group. Less 
 than 7% of either
 
group had taken vitamin or mineral supplements. Average parity was 1.8 in
 
the private versus 2.3 in the public group.
 

The study concluded that the higher hemoglobin concentration and the 
reduction of several associated biochemical signs of iron-deficiency in the
 
private group were possibly due to a lower parity and also to a higher intake
 
of ani ma I )rotein and vitami n C.
 

143. 	 IRAN. Ceissler, C. Lactation and Pregnancy in Iran II: Diet and
 
Nutritional Status. Am J Clin Nutr 31(1) :341-354, 1978.
 

This paper examines the role of diet ar.d nutritional status in lactation
 
failure of Iranian urban women of lower and middle socioeconomic status.
 
Dietary intake during; l)regnn close to term and in the third month post
partum was as<;.5;e 1' thB. ,l hour recall method. Blood samples were taken
 
for hormonal and nutritionail evaluation. The low socioeconomic group ate less
 
aninial product, , Infl ann v'etal leS. Both groups consumed less than 30% of
 
recommnended energy, vitari;n B6, folacin, calcitsin, 
 iron, and zinc. In the lower
 
group, on Iy average ins o: vitamin C, thiamin and protein met tile standards.
 
Sign ificant di'ferences were found between the groups in hemoglobin, hematocrit,
 
serum total protein, and protein fractions, but not in weight and height . The
 
only parameter ; of nutritional status significantly correlated with adequacy of
 
lactation were postpartum weight and percent of standard weight for height in
 
the low group, and hematocrit values in the middle group. Differences between
 
pregnant and 	 postpartum individual values of the blood parameters inwere 
general greater in the middle group than the low group.
 

1,14. IRAN. 	 Geissler, C., Calloway, D. IH., and Margen S. Lactation and Preg
nancy in Iran: 1. Social and Economic Aspects. Am J Clin Nutr 
31(l):160-1.68, 1978. 

Adequacy of lactation was assessed in '?eheran, Iran, among women of low 
(MSE) and lowet-middle (MSL) socioeconomic status in the 3rd month postpartum 
as part of a study linking nutrition, hormonal status, and lactation. Subjects 
were selected randomlv from women with uncomplicated pregnancies who attended 2 

http:31(l):160-1.68
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clinics in Teheran within 2 weeks of the expected date of birth. The study col
lected anthropometric data, a blood sample for hormonal and nutritional evalu
ation, socioeconomic dat a, medical history, and dietary intake information. 
The criteria of lactation adequacy used were based primarily on the classifica
tion of nutritional stLat-us in early childhood as proposed by Mclaren and Read. 
Fi fteen to thirty perce--nt of the fSE and 40-55' of the MSE mothers had a fully 
adequate milk suppii in the 3rd month. Sustitutes used and affordable by the 

LSE mothers were nutr-it ienaly inadequate, and reflected traditi.onal food 
beliefs . The low pe rc(-ntage of lactation adequacy e ven among the MSE mothers 

indica tu: th'at othtr social or health factors associZat cd with urban living con
ditions may be as importint as economic and nutritiona1 factors in lactation 
fa 1 111 rc. 

145. 	 IRAN. Ajami , I. Differential Ferti lity in Peasant Communities, A Study
 
of Six Iranian Village, Pop STUDIES 30:453, 1.976.
 

Fertility behavior is; affected by changes in socioeconomic status. The 
author interviewed 235 husband and wife households in 6 rulal villages North of 
Shiraz . A socioeconomic status (SIES) index was constructed based on landholding, 
ov.uership of direblfe goods, husband's occupation, and husband's level of 
educe tion. 

it SESi is(,!;, this m.iy promote fertility. A po'sitive ass, cl.ation existed 

be twe2tn 1 nhoIdhii iii a:)d fertility. ia rge farin ope raters had 5.8 mean-number of 

childlisi :e, 1 t''1- to 4.. for iidial mediciu owners and 3.1 for landless couTles 
,I ,'is, be~t'.' n liniold tic led n1umi1ber Of living children also correl-

I ,()!; I t Iv I f iinnd ' ceuiLt icef aid numilber of chilIdren were positively 

.) it- I A :-;Il I l'i cLPtIy t rr, lt(e!. 1, 1t- rIcy and fertilify vuru. Inversely

lti[ I t I I; i,]t 1 , I, l t
 

.i t'! lrig f.ittily, the liman fertility value was 5.9.
 

fli,;h ititi ity , w i t-ti ibuted ot( oily to children's labor value but to
 

hii l a '.'l it ttg rit,. inf .titerll ell it y, i(i V'e 27, per coupi .
 
(Jn i i-c.it i 	 t , ,l it( ti et. , en fr-ti lit v', a-'; woitei begi to u.se colntr cep

)'I P. it 1,i'c.rti llUillt r o (.1i lil-ttlid ho eni borli, -e-gatdle:3s of SES. 

Ill o d.'-- rt,) 1-11 th, cumpIplux i ty of the relat ionship between SES and
 

furti it ', v.r ibI. s as tiscarrialc:, sterility, stillbirth, nutrition,
 

](oetion ,ild 	 postpti Illl 1bstec1 he inc Iulded in rural sUr1vr'ys . Effortsmust 


to curt,,iI f.l iiit' ont ly throujh proitt. ion of ntitracelit in will be inadequate
 

unllies!; ar ijltii(jlriat.1d ap)roich i-icludinq edIucitiOn aitd uhl it, health measures
 

146 PA'I. (,iiadiriti , It. Child tar(-. In iran. J elt'di'ltc 50:020-628, 1957. 

Breast feediing ott demand was the rul in Iran, and it was continued for 

two years or nort. ft.'as generally believed that clirls should be breast fed 

for 24 mon th- and boys for 22 mtiths . in the second year bread, rice, soul), 
sour milk a.rid chees( we o int:roduced glradually. Iloweveor, meat was rarely given. 

r,,
 
) 
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147. 	 IRAN. Hedayat, S. H., Voohestan, P. A., Ghassemi, H., and Kamali, P.
 
lirth Weight in Relation to Economic Status and Certain Maternal
 
Factors, Based on an Iranian Sample. Trop Geogr Med 23:355-364,
 
1971.
 

This statistical survey is of 2123 single live births at three hospitals, 
in Teheran, daring the period October 1969 to August 1970. The patients ad
mitted to the hospitals were from various socioeconomic levels of the community. 
The results were as follows:
 

The male infants were found to be heavier than the females. 

A significant direct positive correlation between economic status and
 
birth weight 	was found. 

There was a systematically increasing trend in the birth weight for the
 
maternal age group up to 30 years. The correlation was significant.
 

The birth weight increases according to the order of birth up to the third, 
and shows a significant correlation. 

The mean birth weight according to level of education was significant when
 
the illiterate was compared with secondary and the primary with university level 
of education.
 

A significant correlation between birth weight and the intake level of 
eggs and milk was found.
 

Maternal age at first delivery was significantly higher for those with a 
bettor economic status. 

The occurrence of complications of pregnancy was higher in the lower income 
groups. 
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148. 	 IRAN. Polak, H. E., Toubia, N., and Bamdad, N, Problems'of Infant Nutri
tion Amongst the Urban Population of Iran. J Trop Pediatr 9:98
104, 1964.
 

Of 95 infants born dur.-5,1959 to parents in poorer urban households, 44
 
were entirely breast fed to 12 months of age; the others at from 3-12 months
 
received supplements of dried skimmed milk. Only small auantities of fruit
 
juice, soup and vegetable puree were given during the nursing period. In
 
another series of 60 infants born in 1961, 19 received breast milk alone for up
 
to 12 months 	and supplements of skimmed or full cream dried milk or fresh milk
 
were given to 4, 17 and 20 between birth and 3 months, 3-6 months, and 6-12
 
months respectively.
 

149. 	 IRAN. Sadre, M., Emawis, E., and Donoso, G. The Changing Pattern of
 
Malnutrition. Ecology Food Nutr 1:55-58, 1971.
 

The authors describe a change in the pattern of malnutrition in young chil
dren in Teheran, Iran, with declining lactation performance. The trend is
 
towards marasmus in the first year of life.
 

150. IRAN. 	 Tolnay, S. E. The Experience of Visitors to Family Planning
 
Clinics in Shiraz, Iran: Contraceptive Practice, Side Effects
 
and Rumors. Pahlavi Med J 9:367-387, 1978.
 

This paper describes the characteristics of a random sample of 357 visi
tors to urban family planning clinics in Shiraz, Iran. It finds them to be
 
relatively young, uneducated women who married and began childbearing at an
 
early age. An inquiry into their contraceptive practices shows that most
 
repeat the national family planning slogan as a reason for contracepting
 
("Fewer children -- better life"). It further shows that few of them were non
contraceptors before visiting a clinic. Many of the women claimed to have
 
experienced some side effect from their contraceptive, but did not change
 
methods because of the difficulty. The 30% of women who had heard rumors con
cerning side effects were more likely to report side effects than those who
 
had not. Nervous problems, headaches, dizziness and bleeding or discharge
 
accounted for 65% of side effects reported.
 

151. NEPAL. Nepal Ministry of Health, Nepal Family Planning and Maternal
 
ChildHealth Project, and the World Fertility Survey (London).

Nepal Fertility Su. 'ey, 1976. First Report, Kathmander,
 
August 1977.
 

Nepal is a country of 145,669 square kilometers and of over 12 million
 
inhabitants. The agricultural sector provides two-thirds of the total gross

national product. There are severe regionl disparities in gross domestic
 
product and in general development. The Fifth Plan has identified 20 small
 
areas for integrated development purposes in order to close the gap in regional
 
development. Many are in the less developed hill region and the extreme
 
Western region. One of the goals is to reduce migration to urban areas by
 
involving rural populations in an integrated development program in forestry,
 
home science, nutrition and family planning. Popular support, evaluation of
 
progress and 	demographic factors are mentioned among criteria for success.
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I2. PAKISTAN. 	Ahmad, I., Roghani., M. T., and Shaha, W. A Study of 123
 
New Born Infants. J Pakistan Med Assoc 26(7):165-166, July
 
1976.
 

Thirty private ward (upper social class) and 93 general ward (lower and
 
middle social class) neonates were weighed and measured. The average weight
 
of the babies born to women on the private ward was 3.44 kg, higher than the 
2.75 kg average for bab:ies born on the general ward. Average chest and head 
circumferences were also higher on the private wart. (34.3 cm and 35.5 cm 
respectively) than on the general ward (31.5 cm and 34.3 cm respectively). 
Higher rates of prematurity (19.3' vs 0%) and small-for-date babies (2.15% 
vs 0%) were noted in the general ward, as well as higher incidence of congeni
tal anomalies. It was postulated that better nutritional status among the 
private waid women was the major cause of the differences. There was no dif
ference in average length of the babies (47 cm). 

153. 	 PAKISTAN. Baum, H. M. A Comparison of the Factors Influencing Hus-

band/Wife Use of Contraceptives in Pakistan. Paper read at
 
1978 Meeting of the Population Association of America.
 
Richard Katon Associates, One Central Plaza, Box 22, N300
 
Rockville Pike, Rockville, MD 20852.
 

The decision to use contraceptives should represent a consensus arrived
 
at by the couple. Most studies of contraceptive practice focus on either
 
husbands or wives. This study focuses on both, with the aim of showing that
 
the factors influencing use are different for husbands and wives.
 

Two models were formulated linking selected socioeconomic and demographic 
variables to use. The first omitted the prior decisions, opinion of family 
planning, and desire to use; while the second included them. The difference 
between the results for the two models were extrrme for husbands, but minor for 
wives. Desire to use was an important part of the final husband model, but was
 
not part of the final wife model. This could indicate a dominance by husbands
 
in the realm of family planning. 

The study found distinct sexual differences, which implies that neither
 
spouse can be used as a proxy for the couple.
 

154. PAKISTAN. 	Chowdhury, A. K. M. A., Kahn, A. R., and Chen, L. C. The
 
Effect of Child Mortality Experience on Subsequent Fertility:
 
Pakistan and Bangladesh. P2ul Stud 30(2):249, 261, 1979.
 

This paper presents an empirical analysis of the effects, behavioral and
 
biological, of child mortality experience on subsequent fertility in two South
 
Asian Islamic nations. Data for the investigation came from retrospective
 
pregnancy histories of 2,910 currently married women interviewed in the Pakis
tan National Impact Survey (1968-69) and from longitudinal vital registration
 
data (1966-70) of 5,236 women rasiding in a rural area of Bangladesh collected
 
by the Cholera Research Laboratory. The aim of this study was to assess the
 
importance of the child-replacement motiv.rional response to child death
 
experience after biological effects had been controlled adequately.
 

A common approach employed previously has been to examine cumulative
 
fertility according to child death experience. In Pakistan and Bangladesh,
 
a consistently positive relationship was demonstrated between the number of
 
children ever born and the number of child deaths. This method, however, did
 

/0)
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not exclude the inverse relationship, the influence of fertility on mortal
ity, nor did it dissect ou behavioral from biological effects. Utilizing the 
measure of subseguunt fvrtii ity, 1"ve-birth-to-livu-birth itervals, the study
further illustrates another common pitfall. Since the risk o ' infant death,
which leads to shorter birth inter-als is associated with the mothers' repro
ductive history, women with child mortality experience are more likely to 
experience shorter intervals btuc'se of the biological effect of nubsequent
infant death. Behavioral in fHut ncs'S therefore, 
ing on.'" those birth intervals 

may, 
i, which the 

be 
first-born 

obser
child 

ved by c
survives 

ons
to 

ider
the 

end of the inte'val. 

With thuse limitaitions controlled, very few, if any, behavioral influ
ences were noted in the Pat-.ist n and Bangladesh data. Median birth inter
vals iln Pakistain %Iried bet ween 35"0 and 41"2 months, increasinq with parity.
Within each parity grou, no consistent diffurence was observed between women 
with and wi tinout pruviou.; Child loss. In Bangladesh, the median birth inter
val for all womnn wsith a surviving infant was 3 2 months. This was shortened 
to 24"1 months1b* an infant de,.ath. then intervals with infant d(*aths were 
excluded , little or no ehavi oral2 in f]1luence was doetected Mlong women of the 
sam( p)arity, but ith vr\Ving (2Ve'1s Of previous child loss. 

Even without behav ioral effct;, elimination of infant mortality in 
Pangljidesh would reduce fort ilitv by prolonging the average period of post
partum sterility. In the Bangladesh setting, howe2ver, the size of the effect 
was only about four pe2rcent. This modest effect, moreover, was counter
balanced by an ovirall increase of net reproduction by seven percent due to 
better survivorship of infants. 

155. 	 PAKISTAN. Khan, M. A. and Sirageldin, I. Son Preference and the Demand
 
for Additional Children in Pakistan. Demography 14:481-496,
 
1977.
 

This paper tries 	to take into account the secqluential element in fertility
decisions and continues an investigation originally begun by Namboodiri. We 
examine the extent to .hich the "desire to have additional children" can be 
explained by a variety of economic, sociological, and demoraphic variables. 
The probit maximum likelihood estimation procedure is utilized, and the analy
sis is based on cross-sectional data on 2,910 currently married women obtained 
from a national stUrvey conducted in Pakistan in 1968-1969. The principal find
ing is the presence of a strong son preference both for the husband and for the 
wife. 

156. PAKISTAN. 	 Pahimtoola, P. ,]., y.ures}i , A. F., and Ramzan, M. A Study of 
New-Born Infants at Jinnah Postgraduate Medical Centre, Karachi.
 
J Pakistan Med Assoc:258-261, Jan. 1977.
 

Thirtv-one hundred fifty-six newborn 
infants, delivered consecutively from
 
January to bjcember, 1973 in the Department of Obstetrics, Jinnah Postgraduate

Medical Centre, Karachi, were studied. The rate of prematurity was 24.3% and
 
that of re-rinatal mortality was 96/1000 compared to 10/1000 in the U.S.A. 
 The 
highest r,-,,,! of perinatal deaths occurs in premature in'ants (45.3%). The 
incidence of congenital defects was 2.5;. Infants of diabetic mothers showed 
an average fasting blood sugar level of 65.9 ma and none was born hypo
glycemic. 

High rate of prematurity (39%) but low rate of perinatal mortality (8.2%)
 
were 
found among infants of anemic mothers. The authors were intrigued by,but
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did not determine the causes of the high incidence of small-for-dates in the 
sample. 'rhe authors also recommend establishing more maternity and child 
health centers in refugee colonies where prematurity and perinatal mortality 
are high. 

157. 	 PAK ISTAN. Shah, N. M. and Smith, P. C. Non-Familial Roles of Wcmen 
and Fe rtiit': Pakistan and the Philippines Compared. 
Paper prt~sen ted at the Annual Meeting of the Population Asso
ciation of Am(,lrica, 1979. 

Distinct and ]arq(e differeon,r; 1 tweeon the occunational structures of 
Pakistani and Filipil ina vomnl r aisk, somlie interesting questions about the possible 
signi ficance of such diffFerence a for the roles ;,nd status of working women in 
the two countries . Many more of the employed Filipina women were employed in 
profesin lna] and ci _,rical activities compared to Pakistani women -- 20. and 3% 
respt'cutivel'. ,imilzr1y, a very laroe propor tion of Filipina women were in 
s al, occul),itiis compared to Pakistan .iwomen. more than fifty percent of all 
Pakiasani c wer as 1ef-emleyrd craftswomon compared to less than%. workinq 
one-filfth of F litpin ,omn ill this cateqory. 

Wet,'- .,,rtic pation ;eC-lal.; to have a streng negative effect on fertility 
(birth!; ill ytars prior to survey) in the Philippines while the relationship 
is negoatiw hil t in ,;ignificant in Pakistan. Working women in Pakistan, however, 
have a sin i'i caltly sllla]]r nuili)er of chil(ren-ever-born than non-working 
Wolne<. , 

158. SRI LANKA. Robinson, P. Inf:ant Feeding in Ceylon. Q Rev Pediatr 
12:208-209, 1957.
 

Breast feedinq was almost universal in Ceylon. However, only 50% of the 
infants were full'.' br :t fed at three months of age. Partial breast feeding 
combined wi th feedi ,g of cc:,ac;.sed and driud milks was continued for long 
periods. In pec) r c lasasas, the average period of partial breast feeding was 
twenty moiths; among tht' miiddle classes, the average was nine months. There 
was a weaning ceremony at about the 14th month. The weaning food was usually 
rice gruel dilate(d with water. As soon as rice was given, milk was discon
tinued because of the belief that a mixture of rice and milk breeds worms. 
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159. ASIA. Integrating Family Planning with Nutrition and Parasite Control.
 

Asian Population Programme News 6(3) :11, 1977. 

on an integrateeAt the Inter-oovernmental Coordinatinq Committee workshop 

approach toward, fanily planning and heoith proqramns held at Kuala Lumpur from 

March 23 to 25, 1977, the frasiibilLity of integratinq fami1v planning with 

and parasite control through the proper planning of motivationalnutrition 
considerations, rel,,ource cation and coordinatiin .:as studied in detail. 

oxper ience of partici pating countries in generatingDiscussion focused on the 
community participation in total health proInqrams. Malaysia reported that in 

the expa nsion of the nlationall ,rogram into the rural areas functional integra

tion has b. e the a;Jj)roach. Il Indonsiia nutrition has b'n ani important 
.ervic';. A total integIrat-ed develop-Objective of maternal and child health 

ment approach has been the objective in Lh,, Philippines whetre family planning 

inf orma tion- idc,at in-commun icc tion has bL'ol inte(rated with nutlition proqrams 

and a pilot pre kct on intogration of familyip.inning and parasite control has 

been conduc t ed. T1 ii l and roeorted on tle IltrodtC!iion of all '-eqrated family 

plano ing and ),irilite control ro(Iraill, while Sri lainka reporte oil an integrated 

approach that family lanniog with matrlnitv and child health services.iuid 	 I 
A recommendat-ion f tfhe oinetinq wa that e:.:i;oriml'La] pilot projects be 

establ i shed '.;ih i ncIud nutr it ion and paraf;site control elements within the 

framework of fa iI I annI ;o rI I , s . 

160. 	 P,URIMA . Folls, C. V. Thtcilrils of Childhood in Upper Burma. J. Trop 

Pediat. :122-26, 1959 

that tile majority of theA Study in Chink , Cppe r urma,l in 1956, found 
wore breast fed on domand for at least two years, and a few for up tochiidrirn 

than human was given to an infant,five or si:.: years. (oneora no milk other 
ottle feeding with condense, milk, usuallyalthoughi a few 1or 5 at te-mpted 


With poor con stglonco s for the infant. Rice was introduced at about 2 years.
 

The child was thlol ',,, llOed dirtctly onto curtr, an( rice with fresh fruits and
 

Vegetabl,_; wh,ll ivaila-lble.
 

Q Rev Pediatr 	 12:14-15,161. BURMA. 	 Robinson, P. Infant Feeding in Burma. 

1957. 

Brcast. fce.ding w-xs not found to be as universally in Burma as in India. 

Motheris usual 1y hoan to breast fed their infants, but by tile second quarter 

of the firfst ''r of life the prevalence of breast feeding had dropped 

considerab ly. 'ht reasons I-or early wian i1q were varied: many women worked, 

practitione.r; encouraged weaninq if mother was deficient: ill certain nutrients 

beca use th,-y, claC ied t ii. milk tn-dC'eed Was po isolnolus to Lie child, mothers 
The main weannc food was polishedfeared excess;ivy do.velopm lit of tie bresi:t.. 

ricIe. Alth'.agh milk dirinkin; was not traditional, milk was given to infants 

if it was coli;t.nsed or drid inilk and did not come from the "sacred" cow. 

1'
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162. MALAYSI... Anonymous. Decline in Breast Feeding Endangers Infant Health,
Leads to More Births Unless Contraception Is Used. Int Fam
 
Plann Perspect Dig 4(3):95-96, 1978. 

A survey was conducted among more than 1200 ever-married Majaysian women 
in 1976. Survey data included information on childbearing, breast feeding,
contraceitivt' practice, and menstrual experience. The data indicated that the
 
average birth interval has become shorter 
 for all age groups in the last 30
 
years due to a marked decline in tho !racti, fF hrpast- fee, ling. Use of
 
c ntraceptiun increased 
 in reuctiL years, causing a decline in fertility rates,
but contraceptive praictice is not widespread enough to counteract the effects 
of declining breast feeding. The decline in breast feeding --arries with it an 
increased risk of child mortality. For these reasons, family planning clinic 
personne l have been traintd to support breast feed ing. 

163. MALAYSIA. Balakrishnan, S. and Hussein, ii. B. If. Breast Feeding in
Kelantan. J Trop Pediiatr 23:80-82, 1977. 

Four hundred and sixty-one mothers were interviewed to determine theduration of oreast feeding (without s-,'plemental foods) , at what age solids were 
introduce.d and to assess the mothers' awareness of the benefits of breast milk.
Eighteen percent of mothers were breast feeding fully up to three months
ad 91. without added solids up to six months. Seventy-eight percent of the
mothers were introducing solids before the third month; of these, one-third 
as early as the first month. Eighty-six percent agreed that breast milk was 
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the best milk but only 59% agreed that breast fed children got infections less
 
frequently. Sixty-five percent were aware that after six months, solids should
 
be introduced.
 

and Marzuki, A. Interpersonal
164. MALAYSIA. Palmore, J. A.; Hirsch, P. M.; 

Communication and the Diffusion of Family Planning in West 
Malaysia. Demogr'aphy 8:411-425, 1971.
 

Using data from a 1966-1967 probability sample of West Malaysian married
 

women 15-44 years of age, this paper analyzes the characteristics of women who 

were active in diffusing information about family planning. The woman's age 

and her parity, her educational attainment, her race, her present residence 
or not slio wanted more children were significantly(urban-r-uLral), and whether 

related to opinion leadership in bLvariate tables. However, these relationships 

appeared tL be sub.tantial mainly because these social and demographic 

charuct.risticn were highly related to whether the woman participated in 

discussions jbait family planning with other women. Among women who did 

participLto in such discussions, the soci-,l and demographic variables were 

not subs tantutial 1y re-iated to opinion leadership. In fact, the critical 

variables for opinion leadership appeared to be participation in the 

discussions, greater knowledge of family planning, and a higher level of 
famiiy planning use. An atte,mpt is also made to assess the effect of inter

thepersonal cumianication on the adoption of family plannirig among women in 

sample. 

165. 	 PHILIP]NES. Halderrama-Guzman, V. and Tantengco, V. (). Effect of 

Nutrition and Illnuss on the Growth and Development of 
.il ipino Children (0-4 years) in a Rural Setting. Journal
 
of the Philippine Medical Association 47:323-336, 1971.
 

The diets of 58,j chil dren of the town of Victoria ,Laquna,from the aces of 
6 months of age,1-4 years were studie-d. Of the children, 75% were breast fed tc 

20% were .jivun ,ixed diet and 5% were bottle fed. Most babies were weaned at 

12 to 18 mnntihs. Within 3 days after birth, over 70% of babies had their diet 

supplemented with a rice bran extract. The usual weaning diet of the children 

was ric. mi.xed with 	fish broth and a little .i:h.
 

166. PHILIPPINES. 	 Bulato, R. A. Values and Disvalues of Children in Sequential
 

Childbearing Decisions. Paper presented at the Annual
 
Meeting of the Population Association of America, 1979.
 

The values and disvalues that wives and husbands at different parities
 

attach to having another child :re described and analyzed. It is argued that
 

the value of children is not unidimensional, but involves different kinds of
 

values and disvalues, often incommensurable, relevant at different parities.
 

The data come from national surveys in the Philippines, South Korea, and the
 

United States. Logilinear models applied to value rankings demonstrate that
 

country is an important determinant of which value is ranked first but 
sex
 

is not. Parity, on the othe. hand, has interesting and consistent effects,
 

with values and disvalues changing across parities in a predictable though 

nonlinear manner. Furthcor controls are introduced for education, residence,
 

and marriage duration, but the basic patterns across parities hold up. It 

is argued, finally, 	 that these patterns are consistent with changes in the 

value of children in the fertility transition. 
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167. I'IILIPPINES. Cruz, P. S. et a I. Mlaterna] and Infant Nutritional 
Practices in the Rural Areas. Journal of the Philippine 
Medical Association. ,,:668-680197. 

Nine ty children aged 7-18 months wer, chosed at random from 417 registered
births in 1968 in the town of Pay, L1aguna. Of the 90 children, 9 were bottle
 
fed, 48 were breast fed and the rest fed by botLh met:hods.
 

Most mothers weainwd at 1 3-18 mnths. ulpplIlmenLary foods in the form
 
of "Kanin clurog", "am", "pula ng itl oq" and potatoa were g iven as 
 early as
 
one month, but the major iLy of mothers in tervieowed (72%) would give these
 
foods at 5-8 moinths of age only.
 

168. PIIILI'IES . del Mundo, F. and Adiao, A. C. Lactation and Child 
Spacirig as Observed among 2,102 Rural. Filipino Mothers. 
- l~ip - ,1 Pediatr 19(3) :128-1.32, 1970. 

A compa rit iv e Sti'.mdy of lllrsinq and non-nursinj mothers in non-urban
 
cotnmunit ion was carried out b, interviews. A child-spacing of 2,4-35 months
 
was obstrvod in 5] ' of the lactatin mothers who breast fed beyond the
 
sixth month. This (yomlpha the' importance of prolonged breast
tld, size s 
feeding (7-12 mont.h;) f-or ih:.: imum child-spacinq fffect, in tile absence o' any 
ot:ht.r fami ly 1 iri tat !en lca sores. 

169. pI'ILli'IIMES. .ngel, R. W. and Caecdo, M. Nutrition, Population, and 
Family Planning . 'aper presented at the Nutrition Forum, 
"Nut rit ion in National Development," University of the 
Phil ippines; at 1,os Banes, ,January 6-7, 1975. 

This paper prese2,nts a,laa relating fanily size and biirth inLervals to 
prevalence of ma 1 L-tr it. i on and to slbs i sLence cos ts in [3hal acan Prr,,na',,,s Pri',-'al121e 

increase CtoT 3 L5 48 .5,. as numher preschoolers in the falTily increases
 

[hii ippi~, . Of Ma intrltrion amttlnq pre;chool children is shown to 
. to of 

from 1 to 3. 'rvie, ce of mallnutrition by interval until next sibling in 
families wiLh 2 children only is 55; for an interval of 18 months or less,
decl ining to 28.5't. for intervals of 31 months or more. The minimum daily cost 
of food is s(;hown to ncrecso frow 41', of the iiitut wage for a family of 3 to
 
101'i. for a fati ily of 7.
 

Th. itpact of nutr itiol and fmiltt. y planninq programs on births, deaths,
and net population e rowt I is !I1so rcsented. Jamily planning alone reduced 
population (1jowth over t h rat' of a control p.opulation by 12% , without majorchanges il nortLality rates. Integ rated family planning and nutrition programs
reduced population qrowth by 113, and also achieved significant reductions in 
infant and ch.lid inorta 1ity. 

http:128-1.32
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Infant Feeding Practices in a Corn-Eating170. 	 PHILIPPINES. Guthrie, II. A. 

Area of the Philippines. Trop Geolr Med 19:48-55, 1967.
 

thu lower and middle class urban areas of Cebu 

City in the Philippineos and 33 infants in a small rural town near the sea were 

interviewed 

Mothers of 41 infants from 

about their infant feeding practicecs when the infants were 18-36 
were completelymIoliths old. Equal I pe rCenLtagtes of rural and urban children 

feeding wasbreast tud for 6 months; th aviage lenth of time for breast 
mothers7-9 months fr both groups, but 30 of the urban and 43. of the rural 

breast fed fTor more than 10 non'th. RPice in the form of a prepared pIoduct, 

or as a chin gruel or c,, rridge called I inugjiaw was chosen by most"Pablum", 

first sulerment to milk, as it was considered more easily
mothers as the 

monthsdigested than other cereals. A maie porridge was added several 
more by theeura! mothers and eggs and meat bylater. Fish was used much 

urban iothers. Jrhail infants were lmore I ikely to have carbonated bocrrages, 
but otherwi so rural. and urbanvegtdble2s and i cits other than bananas, 

prac tices d id not di f fer significantly. 

171. 	 PHtILIPPINES. Madigan, I'. C. et al. Purposive Concealnent of Death in
 

Mousehold Surveys in Mi samis 
 Oriental Province. Popul. 

Stud 30(2):295-304, 1976. 

The random i e'.ed ro span so techiiue was used i a a household survey of 

2,000 rural and 2,000 urban households in Misamis Orientalapproximately 
Province in the 'ioulthemru Philippines in order to deto rmine the extent of 

The estinrated deaths doliberatolypurposive concealmnnt of death. o nuloc,r of 
crudenot revel,ited tt)oi iriterviwr w,is 50 pelrcenrt or higher. Adjusted 

dlea th rites of 11.5 and 13.1 per 1,000 poIj 'lation were compu ted for urban 

add rural areas, respect ively, by ddirg ostiiated concealed deaths to 
of stable population

deattls reportcd to ti e intervie.wer's. Aplication 
model- life tables suitable to the Philippine setting,techniques and of 

while not permittio; I finit conclusions, providud reasons for believing 

are CloSt to the trle mortality situation
 

ini l s tl: di' arods. Randomized responso data firther nd iciate that
 

appi ctmat 1'.' 75 cercent of urban deaths and .17 percent of rural deaths
 
Inunicip<l authorities.
 

that these adstlt-d 	 dithI i'tes 

of the populat-ion studied were 1(1t,. reg istr.d witLh 

The authors postulate that fai lure to re;istctr rlat;las with municipal 
of leqal irivo i vert if this failure becomesauthorit ies, together With fear 


kno'wn outs ide the i irnlcei i i ghboutl-ho0 d, i .c a c, o1r 'asol for the
 

purpoi vrye conc a]iC elicot dt-Ih in licusetrho I s11lve}'.S( e 

172. 'llIL [PP INES. 	 Nu rge , i. Infant leedinmq in tile Village of 

Guinlhancqdoni , Leyte, Phil ippines. ,J Trop Pediatr 3: 
89-96, 1957. 

are iliven a purgative iimediately
NeoDteS ill Guinrrhangdon , Philiplp ines, 


after birth and are not nursed until the second or third day of life.
 
nurse for various reasons. Some


Occasionally a child is breast fod b' a wet 


motiers make use of canned condenC sod iilk that is diluted with water as a
 

weanijg food. Most 	 mothers begin supplementary feedingsipplel'ient or as ,i 
fo)ds are usual l,, mashed bananas or rice and 

at 6-8 icontlic. The first 

conip l oted between 1 and 1 /2 years.
wa tr gruel. Wean ing is usna I I y 

to be
Reasons for earlier weaning may be pregnancy or the child is judged 


realy. Coipll, te weanirg is accomplished in from 3 days to 2 weeks.
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173. 	 PI LIPPINES. OsLeria, T. S. Variations in Fertility with Breast 
leedinq Practice and Contraceltion in Urban Filipino 
Women: impl ications for a Nutrition Program. In 
Nutri t ion amd llumai Rep0roduction, el. W. II. Mosley. 
N ew ---i-- -P11e nui- -; , 19-7 -

This is a pIrospcet Iv,, truicitel Utudi, mionq 794 ma rried women r esident
in Man i IaWhO dt.] i vOered Ii one urban hIp it Ii n two month interval . Follow 
up was at monthly intki-vals for- month; hy 'tlnet;tiollilnj with regiard to breast 
feeding and in lint .splem.entat.i on piact 1c, amenorrhea, contrace[tive 
UOslag aIid evenltu,1 pI II) aIicy. Nlit)Ili(ijnal Status was not relat.ed to either 
the proportion or dIr ,-ILion of hi i s fee-dinas. The median duration of
 
ri';t tf, aginq 10.3 onth .. 


iliien't' li(t c 
in which the 

wan 
nceptio, 
findiing;:; 

'l
w; mot.i tl in 
a -. d",ma fIL-je 

nh,median 
24 m11on1ths. 
,tCd in mort 

int be
This is 
detail 

erval. tween resumption of 
a careful study 

than can be readily 
sumiii ir zed. 

174. PHIIi PPINES. 	 Popki.i , 3. M. E conomic Dete-:rminants of Breast Feeding 
Behavior : The C. no of Rural Households in Languna,
Phi qipiies. in NU t r it ion and iHuman Reproduc t ion, 
ed. W.i.Mosi ey New- York :iPlenum Press, 1978. 

Selected d2te!riminants of bra';t f,,diIlj behavior were analyzed in 
a mu it iv isit surve-y of 314 iniant. in th, hi tlher-income province of Languna,
Phil i pp ine s. Be lJendnq On wh th(tr household wealth fel above or below 
5000 pesos, the samiple was divided into "rich" and "poor" groupings.
Niiiety-three percent of the infants were breast fed, a practice more frequent
among] lss ,nducatid and lower-income mothers, for a mean duration of 11.4 
months. ,1hil(,wI)rkint mothers had a lower arobability of breast feeding,
they did ti; fon(rjer than their nonworkinq counterparts. Mothers regarding
brIast milk as b,_tt',r for tle child were 22% more likely to breast feed. 
The' va .,t of the workIng mother ' s t i me (nmt'aisured by her wage rate) was 
relat ed to thue:xtent of treast feedina, with higher wage rate associated 
with d(i-cr, a utd breast ftodinj. Breast teed ing was not significantly
relatud t(' coinpit ibi lity of mother's job with child care or to her 
rnutriti.i ,1 statIis. 'I'l,p1r-sence of tirls aged 13-15 in the household 
reduced brea n t fceding iti-ticiipation in poor homes but sign ificantly
incre lsetd both p,,rticipation and duration in rich homes. The presence 
of other ho1seihold metiber, 1llows OlI-o ri nq mothetrs to increase their 
child care and breas:t t indli time. Vi ;its by milk company representatives 
did not produce a ';ilJnift can' effect. The regress ion results explained
less than 25'. of the variance in br fec 1ng behavior.eedit 

175. 	 PI ILI PPINES . Shah, N. M. and Smith, 1'. C. Non-failial Roles of 
Women and erti1ity. Paper presented at the Annual 
Meeting of the Population Association of America, 1979.
 
(See PAKISTAN)
 

i}-j,
 

http:relat.ed
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176. PHILIPPINES. Stinner, W. F. and Mader, P. D. Sons, Da ghters or Both?
 
An Analysis of Family Sex Composition Preferences in the
 
Philippines. Demography 12:67-79, 1975.
 

This study presents an analysis of family sex composition preferences
 
as well as the relationship between actual family sex composition and desire
 
for no additional children among a national sample of Filippino women. An
 
emphasis on balance or son-daughter equivalence was strongest in Metropolitan 
Manila. Son preference was highest in rural Mindanao and Sulu, primarily due 
to the concentration )f Muslims in this section of the country and second
arily to its pioneer environment and the presumed utility of sons in such a
 
milieu. The importance of eliciting sex composition preferences from both 
husbands and wives as well as distinguishing the "striking for a balance"
 
from sex-linked preferences in future research is discussed.
 

177. PHILIPPINES. Zeitlin, M., Masangkay, Z., Consolacion, M. and Nass, M.
 
Breast Feeding and Nutritional Status in Depressed Urban
 
Areas of Greater Manila, Philippines. Ecology of Food
 
and Nutrition, 1978, Vol. 7, pp. 10-113.
 

Marasmic infants were weaned from the breast earlier than nutritionally
 
normal infants in depressed areas of Greator Manila, Philippines. However,
 
bottle feeding was not a statistically significant cause of malnutrition in 
a sample of 513 six to forty-eight month old children. Marasmic children 
were affected by other significant variables such as mother's education, 
birth order, morbidity, parental employment, and Family stability. 

Among six to twelve-month-old infants, mean weight for age of those 
bottle fed or weaned by two months was slightly greater than for those 
still breast fed, although both groups weze severely malnourished. Incidence
 
of bottle feeding was highest in depressed neighborhoods in which the
 
nutritional status of infants was highest. 

Because poor urban Filipina mothers, with an average sixth grade 
education, do bottle feed as adequately as they breast feed, they could 
theoretically feed their infants well if inscead of purchasing milk they
 
breast fed and used the savings to buy weaning foods. 

178. 	 SINGAPORE. Millis, J. The Feeding of Chinese, Indian, and Malay
 
Infants in Singapore. Q Rev Pediatr 14:42-48, 1959.
 

A study of 680 Chinese, Indian and Malayan infants in Singapore
 
revealed that the mothers preferred to breast feed.
 

Chinese mothers used processed cow's milk for artificial and comple
mentary feedings and delayed the introduction of foods other than milk
 
until the infant was 6 months, although well-to-do mothers introduced
 
foods earlier. Most infants receive a mixed diet at 12 months. The
 
consumption of milk dropped rapidly after the introduction of a mixed
 
diet. 

Indian mothers used powdered and condensed milks for artificial 
and complementary feedings. Their infants seldom received solid foods
 
in the first 6 months, but after 8 months, the majority were eating cereals.
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Prolonged breast fotd dinq was c.)iliono amonq the Mcil.ayan mothers who
 
conLinued into the second or third year. Among poor women, the major
 
cause of weallnq was failur,_ of iictlation. Among aealthier women , breast
 

feed ing was u ISLIv discontinkued of the inconvenience.
l 	 bUcauSe 

,
Som tlhthers (jav I ic porr id it a!- or,il, ans 3 Ilnlths. Condensed cow s 

milk as the snal I camp11) I eicit al y feed i ii. 'Ph,, ma ior I ty o[ in fants received 
on Iy inilk and starchy foodsc doring the fi rt 12 months!. 

179. 	 S INGAPORE . Nov i 11, W. The Birth Rat in Sintapore. Popul Stud
 
32 (1):113-1 34 , 1978.
 

A ducl ininq birth ritC in S InII;apo11 s-ince the 1950s haS buen in1 
keep (in with off ic 	 i a I p0 I i cy and an act Ive prn(Jramme of fami y p1 ann i ng. 
Iloweve r , whil 1. thee i S no don b t that oUCh imeasuires have contributed 
to a notable real 	 fert iity deec ile, aije structure and patterns of 
nuiptial .ity have a1so played a ma j(r role in influencing the di rection and 
scale of chanlge in the biri.h rate. The relative siqn if icance of change 
in , -so:.: distribut ion, nuoptimi it", Tatt.rns : i anil 1a -ital fertility to 

Lirthi-ra te decline a no :,lil iued b". a decompo'sitio lprocedure For each of 
Lilt i:ain eth ic qrolups. A:;so" I lt i of certain social and econoillic 
chlacturisktics with 1V iS dinCUSSOd Ther.ltl leve(l: then briefly. 
Coi lldillj noteLiol lt,tesItA to ann.ear'.; 0oVLIlll pol icy, implications. 

18U. TiA I LAND. 	 E .. . C . A. P . lopul,it t.n ;Irowth and Economic hovelopment 

ill SUhIli g1_1 Rt'polLt an GroupIaiaI h1 i af- Expert 
esetin; tction IV : Cast Studies of Subnational 

P1]an mgq III As i in Pop, it ion ' Ltdien Series #40. 
hanilok , Tha i 1,nd 1977. 

P ldllllill wLs d S'-F Li at ou1.1 1 n iolaai, r ; ion t]. 
provincial, .iid suli istcr:t. The count r"' %"sdivided into five regions
and 72 provinces 	 fOi deci'lopI isunt .iisnin;i pos05. ;ra-n roots planning 

and implumn 'tat i,,I. Cenieul'l( aIt thP c'ldistrict l(e 'I'.The local units 
provided trainin, to ctlture, women aidand Liagi 	 youth 

proyrammes, i ifamily pI)ni int i -og aqilihe. roads an1d otlWI in frast-ucture, 
and So o . I-,iCh S t 1Ldi .; t cC kdes iind its Ih!velopIhnt proje ts with tie 

O ,IEti(-I I- f tt, %'i Ia eadlle1 111d government officials. The 
plalns wore tlht:;i 1 u ttol first to the prowvincial (lovernment--I, then to the 
coirim ito d'-.'e.l,:mnt itn t. t ho of fori 	 of tlinistr' Interi.or approval. 
Maid str ih ia a sI i;i}d isol-ix i , Iiiicd 2enancy problems, disparity of 
income, and the, l!oIli nailc!e of Banglkok in a1 1 spheres of activity were 

cited as ma jor (A)tic lAIt: L de lvopmoit at the Sllbnaltional level. 

181. 	 TIIAIIAND. ;oidstuin S. lnterreimttii, Between MiPration and 

,r ilit'y ill 'liiiii and. Pleoo;rahy 10:225-241, 1973. 

Based on special tabulations of 1960 census (1data on migration 
within ''ha i land, Lhis anal ysis attempts to assess the role of migration 
in the urbaniz,ation proe(.sn and the reltion between migration and fertility. 
The importance of migration to urban growth was evidenced by the clearcut 
)os0itv I:lMtit onship between th,.. percentaqe of persons classified as 
either li futinmu or 5-year mig rants and the urban character of their 1960 

http:proe(.sn
http:Interi.or
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place of residence. Yet, the evidence also pointed to an increasing propor
tion of urban growth in recent decades attributable to natural increase. The 
specific relation between fertility and migration varied depending on the 
measure of minigration used: Compared to nonmigrants in their place of 
destination, the fertil ity levels of lifetime migrants were not very different; 

but those of 5-year migrants were considehrabiy lower. Regardless of migration 

status, however, fertility level was markedly lower for the urban than for 
the rural population. 

182. 	 THAILAND. Khanjanasthiti, P., and Dhanamitta, S. Breast: Feeding 
Practice and Growth of Infants in Thailand. J. Med. Assoc. 
Thailand, 61 (6) :340-344, 1978. 

Trends in breast feeding are stud i(d among three groups: rural-, semi
rural and "marginal1" urban. Breast feeding incidence declines and weaning 
occurs earlier, in that order (going from rural to urban). In the rural 
area (6 Mae Kong Provinces), 95'%, of children were breast fed at birth; 81% 

were still breast fed at 7-12 months; and 37? were still breast fed at 
19-21 months, accordi.ng to a 1976 survey. For the semi-,:ural. Bang Pa-In 

area, breast feeding was piracticed by approx. 62',. (in 1972) and 66% (in 
1975) of mothers surveytcd, blut breast feeding driopped off sha rply when tile 

child was 13-18 months old. In the "marginil" urban areas of Bangkok 
(Ban Marranqkasila, Prelpracha, WIat Lard, BoU Kaw, and Makasan) , 75% of 
women surveyed breast fed at birth in 1971, with the other 25, bottle feeding 

their chil.drun. By one month, however, only 46' were still breast feeding 
exclusively, and another 18" were supplementing with milk or formula. By 

13-24 months only 6'. were still breast feeding. While the semi-urban Pang 
Ila-In ii.fants followed the Barr kok standard weight curve for the first qi 
months, their weights dropped off thereafter. The "marginal" Bangkok areas 
showed ai drop of the curve at 1.5 months, with children developing primary 
prote 1in-calorie malnutrition (PCM) by six months. The prevalence of PCM 
is 71-78; in these areas (three times that of Ban; Pa-In). The authors 
attlribu tC this to improper bottle feedinrg by working mothers and non
working mothers who turn away from traditional breast feeding practice. 

183. TIHAILAND. Knodel, J. and t'rachuabimoh, V. Desired Family Size in 
Thailand: Are the Responses Meaningful? Demography 10: 
619-637, 1973. 

Data for both rural and urban women in Thailand indicated that the large 

majority of respondents were able to provide numerical responses to questions
concerning desired family size. Although there was evidence that some 

women rationalized the number of children they had when stating the number 

they would want if they were recent-ly married, the vast majority of 
re-s ondents preferred a number which was different from tile number of 

living children they had at the time of the interview. Women who had 
already reached or exceeded their desired number almost universally stated 

that t:hey wanted no additional children, whIereca s only a minority of women 
who had yet to reach their desired family size said they wanted no more 
chi ldren. The proportion of women who practiced family plpaning was 

substantially greater among women who had already achieved or exceeded their 
desired family size than among wormen who had fewer than their desired 

number. The results thus suggest that, in Thailand at least, responses to 

family size preferences need to be interpreted with caution but neverthe
less csri be of use to the population analyst. 

1,
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184. 	 THAILAND. Koetsawang, S. Injected Long-Acting Medroxyprogesterone
 
Acetate Effect on Human Lactation and Concentrations in Milk.
 
J. Med. Assoc. Thailand, 60(2):57-60, 1977.
 

In a study of 165 mothers at Siriraj Hospital complaining of inadequate
 
milk supply, 92 received a 150 mg intramuscular injection of cepot medroxypro
gesterone acetate (DMPA), (a contraceptive,) while 73 who used nonhormonal
 
contraceptivcs acted as controls. After three months nearly half of the
 
DMPA-treated mothers reported moderately increased lactation, compared with
 
only 14% of the controls. In six mothers receiving DMPA, concentrations of
 
medroxyprogesterone-related material in milk as measured by radioimmunoassay
 
were low (6.6 to 	16.5 ng/ml) one week after injection, and undetectable by

four weeks. In four patients the assay was unable to distinguish between
 
the drug and its 	metabolites , which may or may not be biologically active.
 
No ill effects were observed in the nursing infants.
 

185. 	 THAILAND. Pongthai, S. et al. Return of Ovulation at First Post
partum Visit. J Med Assoc Thailand 16(11):627-632, 1968.
 

The return of ovulation in 210 healthy, recently delivered women at
 
Ramathibodi Hospital was studied by endometrial biopsy. Ovulation occurred
 
in 3.4% ,8.5% and 8.9% of the women making their first postpartum visits at
 
the 6th, 7th and 	8th week respectively. Pattern of breast feeding plays

the major role in delaying ovulation. 12.8% of women who partially breast
 
fed ovulated prior to first checkup while only 7.1% of women who breast fed
 
ad libitum around the clock ovulated. Age plays a role. In the under 20
 
year old women and over 35 year old women, no ovulation occurred prior to
 
'he first postpartum visit, while 10% of the women aged 21-35 ovulated.
 
Parity also is associated with resumption of ovulation: 12% of primiparous
 
women ovulated compared to 1.4% of multiparous women. Resumption of sexual
 
relations seems to be a factor in early occurrence of ovulation in women
 
who partially breast fed their babies and in those who artificially fed
 
their babies. Type of supplementary foods and nutritional status of the
 
mothers were not 	discussed.
 

186. THAILAND. 	Rodgers, G. B. Fertility and Desired Fertility: Long

itudinal Evidence from Thailand. Popul Stud 30(3):
 
511-526, 1976.
 

The validity and usefulness of 'esired additional children and,,ideal
 
family size'"as predictors of fertility are analyzed in this paper on the
 
basis of longitudinal survey data from Thailand. First, the extent of measure
ment error in these variables is considered, and it is concluded that the
 
error variance and the true variance are of similar orders of magnitude.
 
Secondly, the changes in attitudes subsequent to births and deaths of children
 
are investigated. It is found that the number of additional children desired
 
is decreased by births and increased by deaths, but less than would be
 
expected if 'desired additional children' represented an unchanging tar
get family size. 'Ideal family size' is almost unaffected by births and
 
deaths. Thirdly, the contribution of attitudinal variables to behavioural
 
models is examined. It is found that desired fertility is explained no
 
better than fertility in a standard economic model. A birth function
 
separating desired children from identifiable physiological factors as
 
explanatory variables indicated that the former was just significant. A
 
model of contraceptive acceptance also found desired fertility to be a
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SOUTHEAST ASIA 91
 

significant determinant. Thus, desired fertility can be successfully inte
grated into behavioural models. But on the whole, its explanatory power
 
was weak, and it was concluded that the independent use of this vari'able
 
does not significantly improve on models which relate fertility to socio
economic variables directly.
 

187. THAILAND. Supalert, Y., and Chindavaning, S. Effects of Oral Contra
ceptive Medication on Serum Lipids. J Med Assoc Thailand 
59(6):249-256, 1976. 

204 women taking various combinations of oral contraceptives were
 
compared with 100 controls. This study was undertaken because of the
 
potential relationship between elevated serum lipids and lipoproteins and
 
the increased incidence of atherosclerosis in women taking combination
 
hormonal contraceptives. Fasting levels of serum triglycerides, cholesterol,
 
and total lipids were significantly increased in the study group. There
 
was no significant change, however, in fasting serum cholesterol or in
 
beta-lipoprotein. Serum alpha-lipoprotein was found to be decreased. A
 
slight increase in serum trilycerides and pre-beta-lipoprotein was observed
 
in women taking the combination of 0.05 mg ethinyl estradiol and 4.00 mg
 
norethrindrone acetate, while the highest increase was found in those taking
 
the combination of 0.15 mg ethinyl estradiol and 5.00 mg lynestrenol. A
 
dose-effective relationship of estrogen to serum lipids was observed. No
 
dietary or nutritional implications were discussed.
 

188. 	 THAILAND. Temcharoen, P., Temcharoen, P., and Sirivunaboot, P.
 
MotherV Attitude Toward Breast Feeding. J. Med Assoc
 
Thailand, 62(2), 1969.
 

From February, 1977, to August, 1977, 210 mothers were interviewed by
 
questionnaire to determine their attitude towards breast feeding. The
 
study was conducted at the well-baby clinic of Children's Hospital and at
 
Ramathibodi Hospital, and data were analyzed by one-way analysis of variance
 
and student rank test using the Newman-Keul method. The average attitude
 
score for all subjects was 137.96 (range: 91-167) out of 180, signifying
 
a favorable overall attitude towards breast feeding. There was no
 
statistical difference in maternal attitude in relation to hometown,
 
educational level, occupation, or economic status. There was a significant
 
difference (p. 0.05) with regard to age (35 years anc over scored higher
 
than women in the 15-24 year old age group). Younger women felt that breast
 
feeding would be detrimental to their health.
 

189. THAILAND. 	Valyasevi, A.; Benchakarn, V.; and Dhanamitta, S. Anemia in
 
Pregnant Women, Infants and Pre-School Children in Thailand.
 
J Med Assoc Thailand, 57(6):301-306, 1974.
 

The study included pregnant women attending the Ubol and Ramathibodi
 
(Bangkok) hospitals in 1971 and children below age six in the rural Ubol
 
(Northeast Region of Thailand) and Bang Pa-In (rural area 60 km from Bangkok)
 
villages. The incidence of anemia by age and group was as follows:
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Age , Bang Pa-In Ubol angkok 

1-6 ma 38% 31% 
 23%
 
6-24 ma 347 i6% 16% 
2-6 yrs 11Y 8% 6% 

The authors suggest that better diet is responsible for the drop (in
anemia with age). The age distribution was similar for the Ubol and Bangkok
 
women, with 70%-75f in was
their twenties and thirties. Parity distribution 

different, however: out of 154 urban mothers, 54, 
85 and 15 were of parity

1, 2-4, and 5 or more, respectivel', whereas 77, 
100 and 82 of 259 rural
 
women were of those parities. The age distributions being similar suggests
 
a higher parity/age group ratio 
for the rural women. There is no significant
difference between the incidence of anemia for the women in 	the two groups

(31% in Bangkok versus 38% in Ubol) as determined by hemoglobin levels, 
despite lower socioeconomic status and higher parity of 
the Ubol women.
 
The authors infer that dietary intake and habits are similar in these 
rural and urban regions, although they do not describe the nutritional status 
of their subjects. 

190. 	 THAILAND. Viseshakul, D., Premwatama, P., and Kewsiri, D. The
 
Nutritional Status of Hill-Tribe Children and The-r Lactating
 
Mothers. J Med Assoc Thailand 61(1):26-32, 1978.
 

The nutritional status of 149 i*ill-Tribe children under six years old
 
and of their 64 lactating mothers was studied 
in April and July, 1976 in 
Chiang Rai Province (North Thailand). The average mother was 30 years old 
(range: 15 to ,40), and her average parity was 5.1 (range: 1 to 12 children).

The lactating women werC undernourished at an average 32.8 kg (80% of 1966 
WHO standards) for a mean height of 145.8 cm (equal to standard), and 
relatively lean (estimated 15% fat). The mt-an arm circumference was 
24 .4 cm. 

The chiidien are 	breast fed on demand during the first year of life. 
Ih.s practice is feasible since the infants accompany their mother to the 
f elds. The infants' diets are supple -ontcdwith rice iinrii age three,
fter which they share the family diet. Breast milk appears to be adequate

ior the first 18 months, as the child's weight is nearly 95% of Bangkok
rtandards for children until that time. 
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191. 	 KOREA. Pa., C. B., Han, S. 11.,and Choe, M. K. Risk of Childbirth 
Following Infant Mortality in Korea. Paper presented at the 
Annual Meeting of the Population Association of America, 1978. 

This study is based on 23,635 retrospective birth records of 6,285 Korean 
women wno were respendents in the 1971 National Fertility Survey. The find
ings indicate that during the days prior to the introduction of the family 
planning program only the "physiological effects" of infant mortality had an 
influence on subsequent fertility; infant mortality reduced the birth inter
val but it did not increase the probability of beari n an additional child. 
Since contraceptive methods were made available throughout the country, 
marked differences have been observed both in birth intervals and parity pro
gression ratios according to the fate of the last infant, suggesting the
 
emergence of an infant mortality "replacement effect." The proportion of 
births attributable to infant mortality in this way has increased tremendously 
in recent "ears in spite of the decrease in infant mortality. However, the 
overall magnitude of such births remains rather small. 

192. 	 KOREA. Repetto, R. Fertility Decline in Korea and Its Relationship to 
Development Patterns. Paper presented at the Annual Meeting of 
the Population Association of America, 1978.
 

The fertility decline in the Republic of Korea between 1960 and 1975 was 
one of the fastest in history. It can be explained partly by the end of the 
1950s baby boom and partly by the rapidity of economic development. Develop
ment provided alternative sources of security, raised the costs of children,
 
and increased both rewards and access to education. It induced rapid urban
ization and female labor force participation, especially by unmarried women 

in urban jobs. Yet, fertility fell equally rapidly among rural, uneducated, 

nonworking omen. The rapid convergence of socioeconomic fertility differ

entials is related to the relative absence of vertical stratification. Evi

dence from econometric analysis also supports the important role of the very 
equal distribution of income in Korea's rapid fertility decline. 

193. SOUTH KOREA. Bongaarts, J. A Framework for Analyzing the Proximate 

Determinants of Fertility. Popul & Devel Rev 4(1):105
132. 1978. 

This paper presents 	a framework for analyzing the relationship between
 

intermediate fertility variables and fertility levels. An intermediate fertil.

ity varable is de:ined as any behavioral or biological factor through which 

socioeconomic, cultural, or environmental variables affect fertility. The 

study proposes a complete set of eight intermediate variables and concludes 

that only four are important determinants of fertility differentials among 
populations: proportions married, contraception, induced abortion, and lac

tational infecundability. A simple model that allows quantitative estimation
 

of the f',rtility eftects of each of these four variables is outlined, and
 

its application (to data from South Korea and the United States) is illustrated.
 

194. 	 SOUTH KOREA. Kim, M., Rider, R. V., Harper, P. A., and Yang, M. Age 

at Marriage, Family Planning Practices, and Other 

Variables as Correlates of Fertility in Korea. Demography
 
11:641-656, 1974.
 

° [/..I' 
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The re I at i Ons hi.i betweenI fOrt iIity and 13 var iab es were examined in
 
three groups of married Korean women, about 400 each from urban, rural , and
 
semi rural area:;. i)ta wer,. obtained by interview. Age at marriage and family
 
plannin practice .cere the :cctronpest predictors of fert ilit y, account ilng for
 
about 10, and 7. of th, totat variant',, renpectively. Other factors which
 
account:e d for r fract ioli; of variability were ideal number of children,
 
rural ver ius urbin r,;i deuce, ,ducat ion, anti ratioll for daughter.-, exposure to
 
mass medi ,a, and conom i c at atunq. s.o.;t of the rel at ionlh ipa appeared to be
 
stabl< o. cr tiie(; oth,.r:;, t:hich Were a sociat d withLmoderni zation, appeared
 
to be clianinr. 'Th, 13 va rial1e.n2 corribined iccounted for a maximum of 40? of
 
variance. in fertility.
 

195. 	 TAIWAN . CourIln, 1). 13. Maternal Nutrition and the Offspring's Develop
merit . i-tri.tion Today 8(2) :12-13, 15-18, 1.973.
 

A study in Tiaiwan comparinq the effects of a vitamin-calorie-supplement
 
with a .itamin-calorie.-protei .upplement on the incidence of low-birth-weight
 
babies, showed that the mothers roceiving no protein in their supplement had
 
significantly smaller babies. 

196. 	 TAIWAN. lkirr'l lin, A. I. and Lavely, W. R. Agricultural Development and
 
F'crti Ii ty CI ange in Taiwan. Paper presented at the Annual
 
Meet.iilp of the Population Association of America, 1979.
 

The is aaic o Taiw.an, ha,.,ir( i ''nirii, a modern "'reen revolution"
 
early in til' C'iitLlN'', al laud rteform in the 1950s, and subsequently, a sus
tained ferti lit,." d.cli ak. in ., a unique well
r riilic a-t offers relatively and 

documeni ted pr., ct o! auestion tiLe between
i th,. of relations aqricultural
 
develomcent n ill,!'. "1,in' individual i and areal level data from Taiwan,
 
ti i a; .. Alt ct-Ccl-i f' mIU itCion.! betwieen ag nricultural and fertility
related ,.i.Iri Farm , types, agricultural extension
i:. ;ic tenure, cirop and 

ntrrc : ' I'. tfo:t.. f.r th-ir ii fuencc CM fer'tilit', and the growth of off

a. .oldt ud )rt-trTlT farrin'; in conn ;iderid as a possible factor in 
T.rra! fer t i i t, decl rnt. Farm hou.,'holds that derive income from 

.i-rlin' ur, are focund to con sid.r their children more useful, anc' to have 
hiqiher L!tit, )url I households. Agricultural \ .:iables,thin curicultural 
al ut i ca('. itio; of high and stable fertility, have diminished in explana

te' 'o'er a!; rural ferctility ha:; declined. Ecological variables remain 
import ant, however, in explaining the transition from an agricultural to a semi
a-icultural] rural economy. 

197. TAIWAN. 	 115U, S. C. Possible Improvement in Quality of Human Progeny 
b,' Maternal Dietary Intervention: Implications for Programs 
of Fami ly Planning and Food Production. Nutr Reports Inter
national 7(5) :5(9-583. 1973. 

A report is made etc the family planning program in Taiwan which emphasizes 
the integrated iceoii of popilatiiion growth, nutrition and health, and food 
scumplies. Nutrition ard food supply have greatly improved in Taiwan since 
1950, lpart!cul irly in i crease in food energy and protein availability. 
There has Leen a c '-reapondi , thnoVIih not necessarily resultant, decline in 
maternal and infit mortalities and deaths from qastrointestinal diseases. An 
official fancl'.' ,larcrinup prograi was instituted in Taiwan in 1964 with the goal 
of' reducin tih rat(. of natural increase from 3.0% to 1.5%. In 1971 the rate was 

2.' 
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2. 17. Legalizing sterilization and abortion has been an important part of this 
program. A major goal is improvement in the quality of people. Reducing the 
size of the popelaLion results in more and better food and educational oppor
tunities. A uovernmont study in Sui-Lin Township of Taiwan is investigating 
the effect of 1mpT-oc'ed ma ternal health and nutrition on the quality of the off
spiring. The stud',' is seek ing to determine the minimls maternal food intake 
for proper health and which phase of the maternal diet (pre-pregnancy, pregnancy, 
lactation) or of thle infant's diet is the most important to offspring quality. 
Aso b in studied is tL1t( possible existence of a maximum level of maternal 
nourishment be,yond which detrimental effects might occur. The answers to 
thes, questions maar provide iiiportant information for national nutrition poli
cies which are important factors in the family planning program. 

l) . TAIWAN. 	 Jain, A. K. Pregnancy Outcome and the Time lzequired for Next 
Conception. Popul Stud 23(3) :421-433, 1.969. 

In this study of 2,443 Taiwanese women, the a.'erage interval between births 
was 17 months. The average length of lactation amenorrhea was estimated at 8.7 
months when the infant lived one Y-ear. 'This was five months longer than for 
women whose infants died. 

199. 	 TAIWA N. Jain, A. K. e!t a] . Demographic Aspects of Lactation and Post
part-um Amu-norrhea. Demography 7(2) :255-272 , 1970. 

aita from a 1,6(, Follow-up Survey of Acceptors of an lUD in Taiwan involv
ing 5,000 married wome e;tablisi ed a positive association between lactation 
and nostLp rtur a [t was found that breast feeding delayed the resumpfnorrh,_a. 
tion of menstruation h' about 7 months. Multiple regression analysis was used 
to assess the efflcts of ag, parity, education, and place of residence on lacta
tion aInd amenorhea. 

200. 	 TAIWAN. Jejeebhoy, S. J. The Transition from Natural to Controlled Fer

tility in Taiwan: A Cross-Sectional Analysis of Demand and 
Supl Factors. Paper presented at the Annual Meeting of the 
Population Asscciation of America, 1978. 

Three factors are usually proposed a!; inducing the transition from natural 
to regulated fertility. Fertility roulazietn may occur when the demand for 
children is reduced, when general attitudes towards fertility regulatioi. become 
positive, and when factors such as infait and child survival prospects and 
natural fertility concitions increase the potential supply of surviving chil
dren. Applying the t framework for fertility determination, the authorItur] in 
considers tii ffect of thee three factors in the shift from natural to regu
]:iteta fertility in ''aiwa' . in 1965. Cross-sectional data for continuously mar
ried wome!n aqd 35-44 cirt u'Sd. Th, res ultr indicate that at the initial stages 
of the fertility trLni, t ion the reg ulating subpopu1ation can be dist i nguished 
from the ltu;ral fPcrtility suhpopulation primarily by an increase in the poten
tail output of surviving children and a decline in the drawbacks associated with 
fertility r(uUlation. These two factors, rather than a decline in desired 
fertility, may be said to induce the transition from natural to regulated for
ti lity. 
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201. TAIWAN. 	 Mosher, S. W. 
 Birth Seasonality Among Peasant Cultivators: The
 
Interrelationship of Workload, [)iet and Fertility.
 

An analysis of the monthly distribution of live births over a 51-year

period, 1926-1976, for Cross Harbor, a rural 
Taiwan fishing 	community, discovered 
no birth seasonality. This finding reflects the fact that there was no season
ality in food production because there were enough fish in all seasons to 
provide for the vi]1aqurs' protein needs. 

This case is shown to be consistent with the suggestion, developed by
Pasternak during a study 	cf birth seasonality in two Taiwan farming communities,
that for peasant cultivators the annual cycle of food production exerts a more

decisive influence on birth seasonality than time of marriage or attributes of
 
temperature, rainfall , or workload.
 

This paper proceeds to use several sets of data on monthly births in dif
ferent popullations to test the hypothesis that nutritional effects largely

explain the seasonality of conceptions and births in population groups that
 
experience slgnificant seasonal variation in diet.
 

202. TAI\WAN. 	 Seasons of Birth and Marriage in Two Chinese Localities. Human 
Ecolocj]. 6(3) :299-324. September 1978. 

The author examines the effect of variations in the food supply on fer
tility in two rural agricultural villages in Taiwan, particularly as 
they

affect first births, the timing of births, and the number of children per

family. The study concludes that the agricultural harvest cycle of food pro
duction exerts 	 a greater influence on birth seasonality than other seasonal 
factors, such as time of marriage or 
attributes of temperature, rainfall, or
 
workload.
 

203. 	 TAIWANI. Sullivan, J. MI. The Influence of Cause-Specific Mortality Condi
tions on the Age Pattern of Mortality with Special Reference to
 
Taiwan. Poul Stud 27(l):135-159. March 1973.
 

The relationship between childhood and adult mortality from 1957 
to 1968,
 
a period of rapid mortality decline, was investigated in Taiwan. In 1957, the
 
Taiwanese data reflected the severe childhood mortality of the South Model Life
 
Tables. However, by 1968, due to an especially large decline in childhood
 
mortality, this relationship was more moderate and resembled the mortality

pattern of the 	West or East Model 
 Tables. Analysis revealed that a dramatic

decline in childhood mortality from gastro-enteritis was primarily responsible
for the shift in the relationship between childhood and adult mortality in 
Taiwan. 

While any of several diseases which result in fatalities primarily among

children of preschool ages, could cause relatively severe childhood mortality,

gastro-enteritis is likely to be a primary contributor to such 
an age pattern.

In the developing areas of the world, malnutrition and gastro-enteritis are
 
usually precipitating and complicating iactors of other childhood diseases. 
Consider the causal components of childhood mortality rates in two populations,

Spain and Portugal, known, for certain periods, to have exhibited relatively
 
severe childhood mortality conditions. Por the years in which those popula
tions were 
characterized by the South mortality pattern, gastro-enteritis was the
 

'1
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principal cause of mortality in childhood. Moreover, with the decline in
 
mortality from gastro-enteritis, in Spain and Portucal no longer e:ibited 
childhood mortality rates that were severe relative to those of adult 
Li fe. 

In circumstances where there is evidence indicatinq substantial chi].dhood 
mortality from this syndrome and no evidence indicatirncj compensatinq severe 
adult mortality, there is reason to suspect that the existing mortality pattern 
reflects the relatively se vere childhood mortality conditioens of the SCuth 
Model Tables. Additionally, where mortality from the gastro-enteritis mal
nutrition syndrome has bet'n severe in past years, but has been reduced to low 
levels in recent years, it is probable that the relationship between childhood 
and adult inortality sihift in favor of the former -- quite possibly, in 
the mannier of Taiwan, from a So t h to an East or West age pattern. 
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204. 	 CANADA. Ellestad-Sayed, J., Coodin, F. J., DIlling, L. A., and 

Haworth, J. C. Breast Feeding Protects Against Infection 
in Indian Infants. Canad Med Assoc J 1.20(3):295-298, 1979. 

A retrospective study of two Manitoba Indian communities, where infant 

morbidity and mortality were high, was conducted to determine the relation 
of type of infant feeding to incidence of infection during the first year 

of life. 158 infants were divided into three feeding groups: Group A (fully 

breast fed); Group B (initially breast fed and then changed to bottle feeding); 

and Group C (bottle fed from birth). The protective effect of breast feeding 

against infection was confirmed by the very low incidence of infection (mostly 

lower respi ratory tract infection such as pneumonia and bronchitis) and mean 

number of hospital admissions of breast fed babies. In contrast, bottle fed 

infants had 10 	 times more infections and were hospitalized 10 times more 

than the fully 	breast fed infants. The protective effect of breast feeding,
 

which lasted even after weaning, did not correlate significantly with 

family size, overcrowding in home, family income, and education of parents. 

The nutritional (superiority of human milk to other types of infant formula), 

psychological (fosters maternal-chi.m bonding) and economic (costs less to 

produce and reduces cost of hospitalization) advantages of breast feeding 

should encourage health professionals to promote breast feeding in all 

communi tI es. 

205. CANADA ESKIMO. McAlpine, P. J. and Simpson, N. E. Fertility and Other 

Demographic Aspects of the Canadian Eskimo Communities 
of Igloolik and Hall Beach. Hum Biol 48(1):113-138, 
1976. 

The reproductive histories of d9 mothers in Igloolik and 43 in Hall 

Beach, two neighboring Canadian Eskimo communities in the eastern Canadian
 

Arctic were compared according to the mothers' reproductive status. A total
 

of 945 fetuses, consisting of 826 (87.4%) livebirths, 28 (3.0%) stillbirths, 
one (0.1%) unknown outcome were reported.
90 (9.5%) spontaneous abortions and 


Approximately 25% of all livebirths died before 15 years of age. On the 

average, premenopausal mothers in Hall Beach experienced menarche about 11 

months earlier and had their first baby about 12 months earlier than did 

their counterparts in rgloolik. The natural reproductive period ranged from 

28 to 43 years with the mean age of menopause at 52 years. The average 

family size per naturally postreproductive female was 11.1+0.9 livebirths 

plus stillbirths for the two communities combined. Premenopausal women 

had another child sooner when their previous birth died at less than one 

year than when it lived longer. If the previous birth lived for more than 

one year, premenopausal mothers had a subsequent child about 4 months sooner 

after male than after female births. No patterns of child spacing were 

found in the records of naturally postreproductive women. Birth rates in 

Igloolik and Hall Beach were 51.4 and 36.3, respectively. 11.7 sets of 

multiple births per thousand births were reported. The average birth 

weight. was 3.12 kg Caucasian admixture, as calculated from pedigree
 
3% in both communities. The coeffLcdent
analysiis, was estimated to be about 


of inbrecding in Igloolik was estimated 
to be about 0.001; no consanguineous
 

matings were reported in Hall Beach.
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U.S.A. French, J. G. Relationship of Morbidity to the Feeding 
Patterns o[ Navajo Children from Birth Through 24 Months. 
Amer J Clin Nutr 20:375-384, 1967. 

This study of I :ivajo in fants from birtLh through 24 months of age

shows breast f.-edinq i.,;the feeding pctterri of choice in 73% of the babies
 
at birth. BottlIe f tdin; t oak pl1ace in I Off07the babies at birth; the other
 
177 were oil both br('l;t ad hottLl( teed inqs.
 

Uhisurvation of 	m-t hods used in preparing formu].a and in feeding indicates 
thAt t he preculit ml t hod-- pi:nvide ample opportuni ty for contamination and the
 
spread of i l(ct ioil.
 

i uat f d habies a let tecl (jain in 	 the first 7l f!show weight. during

months of lif th n hot t1' Ie d hab ies. Bot.h groupf; shawed a sharp decline
 
in w ~lLht ater 7 naut'h,; ot age, :InA the decl ino continued through the age
 
of 2.1mont]h.
 

tiotLI, 1 h hal a :iqii icant lv hiqher incidence of diarrhea
 
flI(0ll thn udII ' c t
bi1 th L 	 ]- 110nth;, i(je ihan I( babies. There was veryi ;t fed 

I itt I diI fe(re nce, in tII', p'e.:ienc2 of tot ,I i I1112 iS these two groups.
 
TI n i' Ie of hO sInlt.I, n (erf he fu'd was
nec1t hoLt 10 babies signifi
cuit 1' higher thou t ht oi the breast fed habies 
for the> firstt 9 months of
 
l it_, ut i w, s (i in th-, orb (I ity pi,tt rin of bottle fed
I hert Io f ercnce 

,i] hb t fe2d bb ie; L r thiit ti'ic.
 

206. 	 U.S. A. *-Lisnick, (I. S. and Kat:, S. H. AdipttvL Childbearing in a
 
oNurth ;1o : Fsk.iruo Cai, nn iLy . Hum IIol 48(1) :37-58, 1976.
 

E:.:ainat ionl )I .: iill) d,lt act1 I e n1 ses from 1940 to .970 of Barrow, 
Alaska, permi i:ted id2t i I eat ion of surv i 'i nj hi rths vi th their mothers. 'rhe
 
fertility a:I 
 wons i '.as t:ir-,ctd throubgr h .(iv(i iI 1) -iods of economic depression. 
Population pyramidi;, p(eriod fert illty and cohort f-,ort ility were recorded. 
Woilnou wi(.hb.s.i 1-e.;ruluct ion during p2riod of prosperi ty had nigh ferti]ity
and short birth i:;t,.r,.,al1: which parsist d t-hro ,lihpearjods of adversity.
Those. cub r L IitIhIt meh't economic hardship wh 1 yoll'i hsd reduced fertility 
,nd longer birti intervalS t1(en and ill slulIs' luent periods of adversity. 
'lhOICS I indtjgs are at: variance vi Lb:with t-aditi0n,1l dchnIgraphic transition 
theory. 

207. 	 U.S.A. Schaefer, 0. Natut 'a's Cntlrac, ptiye. In When The Eskimo 
Comes to Town. Nutr_ l' iday :8-16, Nov.Dec., 1971. 

A portion of thin; article d(eal ing with changing eating habits among
Eskimo, discusses the advent of bottie, feediii' and changing fertil'.ty patterns. 
Schacer reports a jump from 10 birt-hs per 1000 in the mid-1950s to 64 per 
1.000 tell yea17s 1,Lter. lie states that there is a "clear relationship" 
between the incre asing use of bottle feeding, shortenitg of lactation, and 
the Eskimos' populiation explosi.on. 

LI\ 

http:explosi.on
http:fertil'.ty
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208. CENTRAL AMERICA. Teller, C. I1.and Bent, V. Demographic Factors and Their
 
Food and Nutrition Policy Relevance: Tie Central
American Situation. Paper presented at the Annual Meeting of the Population Association of America, 1978. 

authors examine the contributionThe that the applied population field can 
make to food and nutritionwhich indicates policy planning. A conceptual framework is presentedhow demographic processes and structures interact with agroeconomic structures to affect three important policy areas: family health, foodavailability, and service demand. 

Trends in selected demographic fac ors related to the food and nutritionsituation are presented for Central America and Panama. They suggest the potential advantages in nutrition for a country such as Costa Rica in which thedemo'jraphic structure has recently been changing radically. Trends in malnutrition for Central Amnerica as a whole reveal little evidence of improvement, anda substantial increase in the number of malnourished children aged 0-4 hasoccurred between 1965 and 1975. There was a modest average yearly increase inper capita calorie and protein availability in 1960-1970, but the increasedeclined in 1970-1974. 1 

It is concluded that in countries which do not effectively promote income,land, and employment distributive policies, demographic dynamics can placeserious constraints on improving the nutritional situation. 

209. COSTA RICA. May, J. M. and McLellan, D. L. The Ecology of Malnutrition 
in Mexico and Central America. New York: Hafner, 1972. 

This study found that 10% of the Costa Rican women were anemic in the 3rdtrimester of pregnancy and that 21, of pregnant and 17% of lactating women hadlow levels of riboflavin in their red cells.
 

210. COSTA RICA. Menchu, M. T.; Flores, M.; and Lara, M. Y. Lactancia y
deteste en el area rural de Centre America y Panama (Lacta
tion and weaning 
in rural areas of Central America and
 
Panama) Arch Latinoam Nutr 22:83-99, 1972.
 

Lactation and weaning practices were studied in rural villages by interviewing mothers about their youngest child. The lactation period in Costa Rica wasthe shortest in Central America; about 40% of the children were already weanedat 4 months. Supplementation also began earlier in Costa Rica than elsewhere inCentral America. Weaning was generally giadual. The first supplementary foodsintroduced in order of frequency were milk, rice, eggs and bean broth. At 12months the percentage of children given supplementary cow's milk was higher inCosta Rica than elsewhere in Central America. 
 By 18 months the children's diet
 
was basically the 
same as an adult diet.
 

211. COSTA RICA. Zaltman, G.; 
Altwood, J.; and Graciela, C. Child-feeding Prac
tices and the Influence of Educational Level and Mass Media
in Costa Rica. Bull WHO 45:827-834, 1971. 

Three hundred and twenty-two rural mothers were surveyed about their childfeeding practices. The child-feeding practices are in need of improvement, 
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particularly among mothers with relatively little formal education and especial

ly during the first year of life and during periods of si'7kness. More mothers,
 

regardless of their educational level, should be encouraged to breast-feed and
 

to do so for longer periods. Currently, the median duration of breast-feeding 
is approximately 4 months. The most frequent explanation given by the women for 
cessation of breast feeding is "their milk had dried up." No significant re

lationships are found between the duration of breast-feeding and exposure to in
dividual mass media, education or receipt of medical care while pregnant. The 
adequacy of the child's diet (in terms of composition, not quantity) is deter
mined retrospectively. Education is positively correlated with adequacy for
 

children less than one year old. Fatalism is uncorrelated with the adequacy of 
child-feeding. 

212. EL SALVADOR. 	Menchu, M. T.; Flores, M.; and Lara, M. Y. Lactancia y
 
(Lactadeteste en el area 	 rural de Centre America y Panama 

tion and weaning 	in rural areas of Central America and
 
Panama). Arch Latinoam lNutr 22:83-99, 1972. 

Lactation and weaning practices were studied in rural villages in El 
Salvador by interviewing mothers about their youngest child. About half of the 
children finished breast feeding by 1 year. Weaning is generally gradual. The 
first supplementary foods introduced in order of frequency were milk, bananas, 
maize tortilla and wheat bread. By 18 months the children's diet was basically 
the same as an adult diet. 

213. 	 LL SALVADOR. Wishik, S. N. and Van der Vynckt, S. Collaborative Study 
on Relationships Between Nutrition and Fertility. Report to 
Pan American Health Organization. March, 1974. 
(Unpubit ishod) 

The relationship between fertility and nutrition was studied in more than 
800 Salvadorean women. Age-specific parity was found to correlate with pre
school child survival. Maternal age and parity accounted for 83% of the family 
variance in child survival, and the variables of maternal weight and height ac
counted for 12.3),. Sixty-six percent of the pre-school children who showed 
"better" nutrition were from families of 4 or less children, while 65% of those 

were from families 	of 5 or more children. Child mortalityof "poorer" nutrition 
patterns correlated with the nutritional status of the surviving children. The 
physical stature of the women correlated with the nutrition of the pre-school 
children as did bo y weight, though not as distinctly. Regardless of the 
present age of the mother, her youngest child was more likely to be in a poor 
nutritional state if her first pregnancy occurred before she was 18 years old. 
Postponement of the first pregnancy appeared to be a less crucial factor in 
child survival than wider birth spacing. A dual program intervention approach 
is recommended. The first aim would be to impv-rove the caloric and/or protein 
intake of women during their fertile years and of adolescent women approaching 
this period. This would also include support for encouraging the appropriate 
duration of breastfeeding and providing dietary supplements during the post
weaning period. The second aim is to lengthen the birth interval by emphasiz
ing postpartum contraception.
 

214. 	 GUATEMALA. Anonymous, Guatemalan Program Emphasizes Value of Breast
 
Milk. World Neighbors 11(2E):7, 1978.
 

A Wcd Neighbors-assisted program in San Jose Poaquil, Guatemala has
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taught women to prepare good food using local resources. Three hundred and
 
three women from 24 different groups were attending weekly classes and learning
 
the nutritional value of native leafy green vegetables and breast-feeding.
 
Among Guatemalan women the superstition has long prevailed that the mother's
 
"first milk" was harmful to the infant. The mother would have a friend breast
feed the child or feed it sugar water until she began her regular flow.
 

215. 	 GUATEMALA. Bongaarts, J., and Delgado, H. Effects of Nutritional Status
 
on Fertility. In International Union for the Scientific
 
Study of Population (IUSS1P). International Population
 
Conference, :exico, 1977. Vol. 1. Lieqe, Belgium: IUSSP,
 
1,977.
 

Detailed reproductive and nutritional data were gathered from 400 rural 
Guat(vralan women to analyze the effect of nutritional status on fertility. The 
population is largely agricultural with good free basic medical care. Due to 
the clinic system, infant mortality dropped from 150-200/1000 in the 1960s to 
50/1000 in the 1970s. At the time of study the crude birthrate was 42.5 and 
death rate 6.9. Weiht, height, arm circumference, and skinfold were used to 
determine nutritional status. Analysisf showed nutrition was positively related 
to fertilitv and negatively, r lated to duration of postpartum amenorrhea. How
ever, it had no significant correlation with probability of conceiving o the 
risk of spontaneous abortion. Women with low nutritional status had a total 
marital fecund fertili.tv raf- of 15. 1, those with medium status 16.0, and those 
with high 16.8. These variat ions seem to be explained almost entirely by length 
of postpartum amenorrhea. 2everal ex[planations are offered: 1) If under
nutrition reduces volume of breast milk, infants may attempt to compensate by 
increasing intensit'y%an'] duration of suckling. This would prolong amenorrhea 
because the antiovulatory effect of lactation is apparently the consequence of 
nippl stimulation. 2) Low nutritional status may indicate low availability of 
food for the family and greater dependence on breast milk to nourish the infant. 
3) An un-1iscovered relationship between nutrition, lactation, and ovulation may 
exist. (Editor's note: high nutritional status may also be rrelated with 
higher socioeconomic status an'] a reduce,] tendency to breast-feed frequently on 
demand . ) 

216. 	 GUATEIALA. Delgado, N. et al. Effect of Improved Nutrition on the 
Duration of Post-.artum Amenorrhea in Moderate Malnourished 
Populations. In Proceedings of the X International Congress 
on Nutrition, Kyoto, Japan. Aug. 3-9, 1975. p. 605 (Abstract) 
See fuller article A.TCHI 31: 1978. 

In this study we tested the hypothesis tiat an improvement in maternal 
nutritional status would be associated! with a decrease in the duration of post
partum amenorrhea. We found in ,34 modAeratey malnourished rural Guatemalan 
mothers that adequate foo supplementatjon during pregnancy shortened the dura
tion of post-partum amenorrhea (r=-.142, p .01) . In addition, other indicators 
of maternal nutritional status, such as home diet, height, weight, head cir
cumference and arm circumference w,,ere negatively associated with duration of 
post-partum amenorrhea. These data suggest that improvement of maternal nutri
tional status is associatedI with a decrease in the duration of post-partum 
amenorrhea and thus may increase the probability of a shorter birth interval. 
This interaction between nutritional status an.] post-partum amenorrhea has im
portant implications for population dynamics. (Note: the editors would wish 
to know whether changes in breast-feeding patterns and frequency resulted from 
contact between the mothers and the supplementation pfogram staff.) 

http:fertili.tv
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217. GUATEMALA. 	 Delgado, If. et al. 
 NuLrif-on and Birth Interval Components:

The Guatemalan Experiences. In Nutrition and Human Reproduc
tion, ed. '. H1. Mosley. New York: Plenum Press, 1978.
 

In order to test the hypothesis that mild to moderate protein-calorie malnutrition adversely affects the physical growth and mental development of infants
and preschool children, a quasi-experimental design was employed and food supplementation was provided 
in 4 Spanish speaking, subsistence agricultural vil
lages in the department of El Progreso, Guatemala. In 2 of 
the villages, a high
protein calorie drink was made available daily in a central dispensary. In the

other 2 villages, a non-protein, 
low calorie drink was provided daily. in all
villages free outpatient preventive and curative medical services were provided,
and these services also provided nutritional rehabilitation when prescribed.
The analyses presented included as subjects all pregnant and lactating women
with infants 
less than age 2 in the 4 villages. Food supplementation during
 
pregnancy is the main experimental treatment and groups of mothers were categorized by the amounts of supplemental calories and proteins they ingested during pregnancy, their home 
 diet, and their total calorie-protein intake. The
total sample for analysis was 
 made up of all mothers in the 4 communities whohad a delivery between January 1, 1969 and February 28, 1973, and who had beenfollowed up to January 1973. 
 Because reliable information on menstruation and
lactation was net collected prospectively until the end of 1970, there is prospective information for only 438 intervals. 
 The median duration of lactation
was 18 months. The median duration of postprrtuin amenorrhea was 14 months. Thefollowing were found to be positively correlated with the duration of postpartumamenorrhea: the duration of lactation, weight gain of the infant during 	 thefirst 9 months, parity, age of 
val. 	

the mother, and length of previous birth inter-Caloric suppleentation ingested by lactating mothers and their infants,
caoric inLtake d aring pregnancy, and an thropometric measures of maternal nutri

in were necrivel'., correl,,ted .itii 
 the duration of postpartum amenorrhea. 

218. 	 GUATE:A:A. Early, J. D. The Structure and Change of Mortality in a Maya

Community. Milbank Mem Fund 0 
 48:179-200, 1970. 

This paper reports the findings of a demographic analysis of mortality
among the Atiteco Indians of Santiago Atitlan during the 1950's and 1960's. 
 Infant mortality was expected to be highest during the first month, decline, and
then reach a second peak at 2 years of age. 
 However, it actually declined from
birth without a second peak. Mortality during 
the first month was primarily

caused by respiratory infection and difficulties connected with fetal development and birth. During 
the next 4 months 	mortality due to respiratory infection
remained high. From 6 months to 3 years much mortality was associated with

diet. Children were breastfed 3 years, but the milk was 
nutritionally insufficient after 6 months. Supplemental foods, such as corn, beans, coffee and
fruit, were deficient in protein. Consequently, many infants suffered from
protein deficiency and kwashiorkor. Weanling diarrhea was also a common cause
 
of death.
 

219. GUATEMALA. 	Flores, M.; Flores, Z.; and Lara, M. Y. 
Food intake of
 
Guatemalan Indian Children, Ages 1 to 5. 
J Am Diet Assoc
 
48:480-487, 1966.
 

A study of 300 children showed that all had been breast fed usually to
about 18-20 months and 
some were breast fed up to 36 months. Foods usually
introduced into the diet were white bread, coffee, maize tortilla, bean broth,
oatmeal and later banana, rice, qreen pear and tomato; 
milk and eggs were given

if available.
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220. 	 GUATEMALA. Grossbard, A. A Theory of Marriage Formality: The Case of
 
Guatemala. Paper presented at the Annual Meeting of the
 
Population Association of America, 1978.
 

In this paper, the author considers the determinants of choice between
 

formal and consensual marriage. A theory based on the assumptions of voluntary
 

individual 
choice and the existence of markets predicts asymmetry in male and
 

female attitudes to formal marriage. That theory is then tested on data from
 

a 1974 Rand INCAP (Institute of Nutrition of Central America and Panama) survey
 

of six Guatemalan communities. Regression analysis confirms the theory by show

ing that female income and general resources increase the probability of formal
 

marriage for the woman, while this is not so for the male.
 

221. GUATEMALA. Hlabicht, J. et al. Relationships of Birthweight, Maternal
 
Nutrition and Infant Mortality. Nutr. Reports International
 
7:533-549, 1973.
 

Calorie supplementation during pregnancy is associated with heavier babies
 
in a rural Guatemalan sample. This paper outlines other possible maternal and
 
environmental factors related to birthsize and suggests that increased birth
weight is the prime factor in reducing infant mortality among babies born to
 
supplemented mothers. Caloric supplementation during pregnancy has less effect
 
on birthweight than do maternal height and weight at conception, indicating
 
that efforts to improve materrial nutrition should begin in childhood for optimum
 
infant survival, and that during pregnancy, small thin mothers should be supple
mented to prevent the birth of "small for date" babies.
 

222. 	 GUATEMALA. labicht, J. et al. Maternal Nutrition, Birth Weight and
 
Infant Mortality. In Size at Birth, eds. K. Elliot and J.
 
Knight. Amsterdam: Associated Scientific Publisherr, 1974.
 

This study of 405 Guatemalan births shows that birth weight increases with
 
maternal caloric intake, but the effect levels off as adequate nutritional
 
status is reached. The relationship is supported by evidence that changes in
 
birth weight between successive siolings are associated with changes in maternal
 
energy intake between successive pregnancies.
 

223. 	 GUATEMALA. Lechtig, A. et al. Food Supplementation During Pregnancy,
 
Maternal Anthropometry and Birth Weight in a Guatemalan Rural
 
Population. J TroK Pediatr 24:217-222, 1978.
 

A study on the relationship between food supp-ementation and maternal nu
trition, as assessed through anthropometric measurements, was carried out in
 
four rural villages of Guatemala; the relationship of these measurements to
 
birth weight was also explored. Findings revealed that caloric supplementation
 
was positively associated with maternal monthly weight gain during pregnancy
 
after controlling for maternal home diet, height, head circumference, gesta
tional age, parity, birth interval, morbidity, socioeconomic status, and type
 
of supplement (protein-calorie and calorie) (r=0.213; m=294g of weight gain
 
during pregnancy per 104 supplemented calories; No.=135; p 0.05). The propor
tion of mothers with a monthly weight gain equal to or less than 0.5 kg was .5%
 
in the low-supplemented group (_10,000 Cal/pregnancy) and 2.4% in the high
supplemented group _ 20,000 Cal/prgnancy) (t test: p 0.10). Direct associa
tions between birth weight and all maternal measurements of mass and length
 

.1>
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(weight at first, second, and third trimester, weight gain during pregnancy,

height, and sitting height); with all the perimeters measured (biestyloid and
 
bicondylar) were also observed. Associations between birth weight and skin
folds (subscapular, bicipital, tricipital, midaxilar, lateral and anterior
 
thigh, and leg) were less consistent. These results support the hypothesis that
 
food supplementation improves not only birth weight but maternal nutritional
 
status as well. Furthermore, the associations found between birth weight and
 
parameters of maternal size allow the building of 
 simple risk indicators of low
 
birth weight babies ( 2.5 kg), useful to select population groups requiring

prioritary attention -n public health programs.
 

224. GUATEMALA. Lechtig, A. 
et al. Materral Nutrition and Fetal Growth in
 
Developing Societies. AN J Dis Child 1.29(4):434-437, 1975.
 

In developing countries, the differences between upper and lower socio
economic groups are often sharm. Women from the 
latter are shorter, have a
 
lower intake of 
protein and calories when pregnant and are more likely to give

birth to small babies. This study, which is part of a long term investigation

by INCAP (Institute of Nutrition 
 of Central America and Panama) on nutrition and
 
mental development, reportis some of the interrelationships among socio-economic
 
fartors, maternal nutrition and birth weight. The data were collected from four
 
rural "ladino" villages in Guatemala. 

A scale was devised based o-, ;.aracteristics of housing, clothing and edu
cation of children. As the socio-economic score increases, the percentage of
 
low birth weight babies decreases. The score is also significantly associated
 
with maternal height and head circumference, third trimester weight and maternal
 
morbidity. The findings suggest that socioeconomic status reflects conditions
 
which result in maternal malnutrition and disease, and, in turn, produce fetal
 
growth retardation.
 

The interrelations of food supplementation, socioeconomic score and mater
nal height were also investigated. Mothers recording a low score in the tests
 
and subsequently given supplementary food during pregnancy have much lowera 
proportion of low 	birth weight babies. Mothers of a higher score 
are minimally

affected by supplementation. 

225. 	 GUATEMALA. Lechtig, A. et al. Effect of Food Supplementation During

Pregnancy on Birthweight. Pediatrics 56:508-520, 1975.
 

A prospective study of women in four Guatemalan villages was conducted.
 
The study consisted of giving pregnant women in all four villages daily dietary

supplements. In two villages the supplement was a refreshing cool drink
 
(fresco) which provided 59 kcal per cup but no protein. In the other two vil
lages, a gruel (atole) containing 163 kcal and 11 g protein per cup was given.

The low-supplement group consisted of 192 women who received on the average

43 kcal per day extra whereas the 165 women in the high-supplement group got

233 kcal. In neither group was there a significant positive correlation between
 
the supplemented calories and birth weight, nor did the fresco group have a 
significantly greater increase in birth weight per unit of calories supplemented

than those receiving atole.
 

When the two groups were considered togethor the correlation between sup
plement and birth 	 weight became significant, the babies gaining on averagean
29 g birth weight per 10,000 kcal supplement. The incidence of infants weigh
ing 2500 g or less was 18 to 19 percent in those women who took less than
 
20,000 extra calories compared with 9 
to 10 percent in those who had more than
 

S)/
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20,000 kcal. A halving of the incidence of low-birth weight by this modest 
degree of caloric supplementation is an impressive result. Multiple regression 

analyses showed that this result was not due to third factors. 

226. 	 GUATEMALA. Lechtig, A. et al. Effect of food supplerermetation on blood 
prerm ,i arid on the pieova lence of edema and proteinuria during 
1)1u-e na cy. J _'Prop Pediat-r 24 (2) :70-76, 1978. 

Pregnant women in 4 I ,ral vi I JI9e:; of GIuatemala were given 	 2 types of food 
without protein.supplement: "atole" containinq protein and energy and "fresco" 

At the end of the 3rd trim-stfor of pOregnancy, the proportion of mothers with 

diastolic hlood pressure over 70 mmll(G was 19.7", in those given more than 20,000 

kcal extra enlrgy compared wifti 30.'0, in those given less than 10,000 kcal. All 

7 women with ys'.,tolic bhond POressUre over 130 mmlIlG were within the group taking 

less than 10,000 kcal. Th. proportion of mothers wi h edema of lower limbs was 

13.1% in the group g iven more than 20,000 kcal and 7.2% in the other group. 
There was no assoc iation be tweern energy supplement and presence of proteinuria. 

There was no significant difference between the protein-energy and energy 
suppleen ts i n their a:ssociations with diastolic blood pressure and edema of 

lower 1 imnbs. Those relations were basically unchanged after allowing for 

maternal hom diet, height, head circumference, parity, gestational age, dura
tion of dii;easo during -prejnancyand socioeconomic status. 

227. 	 GUATEMALA. Lechtig, A. et a]. Maternal Nutrition, Human Milk Composition 
and Infant Nutrition in a Rural Population of Guatemala. In 
Proceedings of the Western Hemisphere Nutrition Congress V, 
eds. P. L. White and N. Selvey. Monroe, Wisconsin: AMA, 
1978. 

The objective of this study was to examine the hypothesis that maternal 
nutrient intake during pregnancy is associated with human milk output and infant 
nutrition. For this purpose, we studied the relationships between calorie in

take during pregnancy and several components of blood, urine and milk in 55 
lactating mothers and their infants during the first six months after delivery. 
It was found that home caloric intake during pregnancy was inversely associated 
with the non-essential (NE)/e.sential (E) serum amino acid ratio (r= -0.34; 
n=55; p .05) an(] positively associated with maternal serum albumin (r = -0.34; 
n=55; p .05), the maternal urinary irea/creatinine ratio (U/C) (r=0.40; n=83; 
p 0.01). Moreover, the ratio of infant weight x U/C, an indicator of infant 
daily protein intake, was associated with maternal home caloric intake during 
pregnancy (r=0.48; n=21; p .05). These results are compatible with the hypo
thesis that home caloric intake during pregnancy is one determinant of maternal 
and infant nutrition status during the first six months of lactation. In addi
tion, age of the infant was inversely associated with concentration of human 
milk protein, energy and fat, possibly because of the corresponding increase in 

total milk volume. Also, high degree of covariation was observed between con
centration of several milk components, suggesting that concentration of one 
component (i.e., fat) may be a useful indicator of the level of the other com
ponents of human milk. 

228. 	 GUATEMIALA. Mata, L. J. et al. Antenatal events and postnatal growth and
 
survival of children in a rural Guatemalan village. Ann
 
Hum Biol 3(4):303-315, 1976. 

The biological features of all pregnant women and newborn infants in a
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typical rural village of Guatemala were studied 
from 1964 to the present; 458

pregnancies were analyzed. The mothers had an average height 143.1 cm, weight

52.9 kg and triceps skin fold 9mm. 
 The diet of most was adequate in protein

but inadequate in Fe and other nutrients. 
 Infection was common, 2 or more
 
episodes occurring in 40% of pregnancies.
 

The newborn population had a mean birth weight 2533 g and length 45.6 cm;34% were less than 2501 g at 37 weeks gestation or over; 7% were pre-term. The

infants' growth was followed till age 6 years. 
 Survival correlated strongly

with birth weight and gestational age. Pre-term infants showed 
the poorest

survival in neonatal and postneonatal infancy, but the survivors throve there
after. The full-term small-for-gestational age infants had poor survival in
infancy and during the second and third years. Term infants with adequate
weight for gestational age had the best survival rate. Postnatal physical
growth correlated with birth weight and gestational age but pre-term adequate
for-gestational age infants showed a rate of growth as good as that of term
 
infants.
 

229. GUATEMALA. Mata, I.. J. The Children of Santa Maria Cauque: A Prospect
ive Field Study of Health and Growth. Cambridge, Massachu
setts: MIT Press, 1978. 

The relationship of nutrition to fetal growth and infant survival, and

child feeding practices were studied in rural Guatemala. The sample was 465

pregnancies to 203 women during a 36 year period. Birth weight was negativelycorrelated with parity, and positively correlated with maternal weight and

maternal animal protein intake. Short birth were
intervals correlated with 
poor fetal growth. Furthermore, birth weight, gestational age and long birth

intervals were correlated with survival. Maternal undernutrition limited fetalgrowth and thus increased the risk of mortality. Weaning began at 2-5 months
and was completed at 23-24 months. 

230. GUATEMALA. May, J. M. and McLellan, D. L. The Ecology of Malnutrition 
in Mexico and Central America. New York: Hafner, 1972. 

Lactation and weaning practices in Guatemala are discussed. Black Caribs
add gruel to a baby's diet during the second week, and other solid food is in
troduced in 10-18 months. Weaning is completed by 2 years. Lower class rural
Ladinos wean at 18 months, and lower class urban Ladinos wean before 6 months.In rural areas pregnant and lactatig women frequently suffer iron deficiency. 

231. GUATEMALA. Menchu, M. T.; Flores, M.; and Lara, M. Y. Lactancia y
deteste en el area rural de Centro America y Panama (Lacta
tion and weaning in rural areas of Central America and
 
Panama). Arch Latinoam Nutr 22:83-99, 1972.
 

Lactation and weaning practices were studied 
in rural villages by interviewing mothers about their youngest child. 
 More than half of the children
continued breast feeding longer than 1 year. Weaning was gradual; the introduction of solid or semisolid foods was very slow. The first supplementary
foods introduced in order of frequency were maize tortilla, kidney bean broth,coffee, cereal flours and wheat bread. At 12 months of age the percentage ofchildren given supplementary cow's milk was lower in Guatemala than elsewherein Central America. By 18 months the children's diet was basically the same as 
an adult diet. 

('/'7, 
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232. 	 GUATEMALA. Pebley, A. R.; Delgado, H.,; and Brineman, E. Fertility
 
Desires and Child Mortality Experience: A Study of Guatemalan
 
Women. 	 Paper presented at the Annual Meeting of the Popula
TUo;Association of America, 1978.
 

Using survey data collected by the Institute of Nutrition of Central 
America arid Panama (INCAP) in rural and semi-urban Guatemalan communities, the 
authors examine the relationship between differential child mortality experience 
and the desire for an additional child among women of childbearing age. The 
model assumes that fertility decisions are made at each life cycle stage. 
Couples may cither consciously make fertility decisions based on current mor
tality conditions, 	or their fertility desires may be subconsciously influenced
 
by personal experience with child death. The sample is divided into groups 
based on the number of living children at the time of interview, and a separate 
discriminant function is derived for each group. The results indicate that
 
child mortality e::perience appears to influence the fertility decisions only of 
those who already 	 have five or more living children, and that this effect 
appears to be subconscious. 

233. 	 GUATEMALA. Schutz, Y.; Lechtig, A.; and Bradfield, R. B. Energy Intakes, 
Energy Expenditures and Weight Changes of Chronically 
Malnourished Lactating Women in Guatemala. In Proceedings of 
The Western Hemisphere Nutrition Congress V, eds. P. L. White 
and H. Selvey. Monroe, Wisconsin: AMA, 1978. 

Total energy intakes and expenditures were assessed in 18 lactating women 
(mean = 10 months postpartum) and in 6 similarly-sized, non-lactating, non
pregnant women living in the same rural villages in the Guatemalan Highlands. 
Energy intakes were estimated by the 24-hour recall method for four consecutive 
lays. Energy expenditures were determined (by indirect calorimetry) for two 
lays by monitoring heart rates daily and relating heart-rate to oxygen consump
tion (VO.) by individually determined regression lines. Six typical activities 
of diffei'ent energy expenditure levels ,+.ere chosen to calculate the individual 
regression line. The mean of the two-day energy intakes that corresponded to 
the days in which energy expenditures were measured was estimated to be 1885 + 
369 kcal/day for the lactating women and 1959 + 445 kcal/day for the non
lactating women. (The mean of the four consecutive days was not significantly 
different: 1929 + 360 kca]/day lactating, 1976 + 404 kcal/day non-lactating). 
The two-day mean energy expenditure (not corrected for milk output) was esti
mated to be 2007 + 292 kcal/day for the lactating women (41.8 kcal/kg body 
weight) and 1966+±382 kcal/day for the non-lactating women (42.3 kcal/kg body 
weight). The way of life of both groups was judged "moderately active" by 
FAO/WHO classification (1973). Most of the lactating women had been losing 
weight progressively during the last six months. Over the ten-week period prior 
to our measurements, the mean weight loss was more than ten times greater in 
the lactating group (-34 gm/month). There was a significant correlation 
(r = 0.87, n 24) between weight change and the change in the sum of three 
skinfolds, suggesting that fat loss mainly accounted for the weight change. 

There were no significant differences between the two groups in terms of 
daily energy intake, daily energy expenditure, the energy cost of specific 
typical activities and the pattern of activities throughout the day. At the 
group level, the "balance" between mean energy intake and expenditure, excluding 
weight loss, was -6 for the lactating group and less than -l% for the non
lactating group. This preliminary study suggests that the total energy cost of 
lactation for these chronically malnourished women was met to a greater extent
 
by fat loss than by increased energy intake, reduce(] energy expenditure, or 
both.
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234. GUATEMALA. Scrimshaw, N. S.; Taylor, C. F.; and Gordon, J. E. Inter
actions of Nutrition and Infection. Geneva: WHO, 1968. 

Field observations of acute uiarrheal 1disease among rural aval Indian 

populations of the Guatemalan highlands made during 1958 through 1964 reare 

ported. The peak incidence of d]iarrheal disease and the mode for completed

weaning coincided at about 1 year. Deaths from liarrhea reached the highest
 
rate hetween ]. and 2 years at 35.6 deaths per 1000 population. Diarrhea ac
counted for 4i1' of the deaths in t:his aqe group. Diarrheal disease occurred
 
with significantly greater freiuency in the malnourished, 
 and atta'ck rates in
creased progressively with the degree of malnutrition.
 

235. GUATEIMAIA. Solien de Gonzalez, N. Breast Feeding, Weaning and Accultura
tion. J Pediatr 62:577-581, 1963. 

The incidence of breast: feeding and time of weaning were studied among
Indians and rural an( urban Guateinalans of Latin ancestry in Guatemala in 1962. 
Among the Indians, chiIdren were never weanc-d earlier than 18 months of age.
The lates;t age for "'eaniig was 4 years. The ideal age was 2-2k years. Nursing
continued throughout the nXt: t preg nancy and the older child was weaned a few
 
weeks after the! new hirth. Among the rural lower-class Ladinos, weaning took
place between 12-'2.1 months. During the first 3-4 days of life, a child was not 
breast fed hy the mother, nsw)ietimes a wet nurse was empioyed or the infant was

,iven s;ugar water or nothing at a]]. Early weaning sometimes took place if it
 
wa:; folt that the milk of the mother had become iminature. Weaning took place

.ihrn anotiher nregina ncy occurred. If pregnancy did not occur, the usual age for
 
weaninq wa! If'months. The urban low-class Ladinos frequently weaned their in
fants! hfore 6 months of ag]e. Children received bottles with very dilute cow's
 
milk or ce real jruel made of cornstarch, oatmeal. or cassava starch. Most
 
children in this g rus w(re weaned by 18 months. 
 Reasons given for early wean
inq were: impairin the health of the mother, advice of doctors or nurses,
insufficien t milk, mother':; return to work. The author believed that breast
 
feed i.ng became les common and shorter in the urban group as medical advice
 
became inore available.
 

236. GUATEMALA. Solien De Gonzalez, N. L. Patterns of Diet, Health and 
Sickness in a Black Carib Community. Trop Geogr Med 15:422
430, 1963.
 

The Black Carims of Guatemala initiated breast feeding shortly after birth. 
In the first 2 weeks breast feeding was supplemented by a past of cassava 
starch, sugar and flavoring. At about 2 months a bottle of dried milk and water 
or sweetened tea once or twice daily was often introduced. Solid foods were 
introduced at about 10-18 months. Weaning was almost always complete by 2 years

but often earlier.
 

237. GUATEMALA. Sosa, R., Kennell, J. IH., Klaus, M. and Urrutia, J. J. 
The effect of early mother-infant contact on breast feeding,
 
infection and growth. 

Studies from sveral areas suggest that early brief separation of the 
mother and infant durinsq the first minutes -nd hours after delivery can alter 
the behaviour of the mother wit h her child months and years later. 
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physical benefits for the infant of early skin-to-skinTo determine the 

contact with the mother onwe studied the effects of carly mother-infant contact 

breast feeding in poor urban populations of Guatemala City. The mothers i.n the 

experimental oroups were given their naked infants on the delivery table and 

then spent 45 min. alone with then in a private room. The control group of 

mothers were separated from their i nt-ants according to hospital practices, usu

a ly 12 h . We made follow-up home visits when the child was 35 (lays and at 3, 

6, 9, and 12 nonths old to o )t:a in accurate information about breast feeding 

habits, infection 	and weight gain. 

In two of the three populations studlied there were significant differences 

hetween the experimental and the, control groups in the nwumber of days thatmean 
infant, .-ere hreast: fed. Irn all. three studies, infants of early-contactthe 


mothers had fewer epi.sods of infections.
 

To explore the timing of this sensitive period, we studied anothor 60 

primiparous mothers : 40 mothers had either the experimental or centre condi

tions, as ill the preViou: studies and the other 20 mothers first received their 

nude infant at. 12 h. Observations at 36r h of maternal behaviour showed that 

only tho.:e qi ,enearly contact (45 min) had significantly more affectionate 

These studies suggest that (1) the maternal sensitive period is less than 

12 h and (2) early mother-infant contact postpartum has far-reaching effects on 

infant health during the first year. 

238. 	 GUATEMALA. Wyatt, R. G. and Mata, L. J. Bacteria in Colostrum and Milk 
of Guatemalan Indian Women. J 'Prop Pediatr 15:159-162, 1969. 

Fifty-one samples of colostruI and milk were collected from 31 mothers and
 
6


analyzed. The range of bacterial concentration is from ]03 to 10 /ml, with an 

average of 3(104)/ml . The duration of lactation is uncorrelated to bacterial 
of the
concentration. Escherichia coli is present in 18? and olkaligens in 14% 

samples. The presence of enterobacteriaceae in human colostrum and milk may 

play a role in intestinal colonization. 

239. IIIDUP.AS. 	 May, J. >. and McLellan, D. L. The Ecology of Malnutrition 

in Mexico and Central America. New York: Hafner, 1972.
 

They 

have no greater vitamin A deficiency than other women, but they have a greater 

incidence of anemia. 

The nutritional status of lactating and pregnant women is measured. 


240. 	 HONDURAS. Menchu, -1. T.; Flores, M.; and Lara, M. Y. l,actancia y deteste
 

en el area rural do Centre America y Panama (Lactation and
 

weaning in rural areas of Central America and Panama).
 
Arch Latinoam Nutr 22:83-99, 1972.
 

Lactation and weaning practices were studied in rural villages by inter

viewing mothers about their youngest child. More than half of the children
 

continued breast feeding longer than 1 year. Weaning was generally gradual.
 

The first supplementary foods introduced in order of frequency were milk, rice,
 

wheat bread, and broth. By 18 months the children's diet was basically the
 

same as an adult diet.
 

http:IIIDUP.AS
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241. MEXICO. Chavez, A. et al. Ecological Factors in the Nutrition and
 
Development of Children in Poor Rural Areas. In Proceedings 
of the Western Hemisphere Nutrition Congress III, eds. P. L. 
Wite and N. Selvey. Mount Kisco, New York: Futura, 1972. 

Several. s;inificant differences exist between well-nourished and malnour
ished Thildren of the same socioeconomic- class in the town of Solis. Among

ma] nourished ohi ,fr-n rr %-,,.'ore girls against only 39% among the well 
 nourished. 
The mother's (liet was signifi,i ntly lower in quantity and leality for the mal
nourished group. Weaning occurred earlier and more suddenly. Mothers of the
 
malnourished were less Westernized. Both groups 
 were similar with respect to
 
family size, family integration, family and child diseases, literacy of the
 
father, tenure of lind and family income. Longitudinal study of a group of

Stipplemented pregnant women an(d a control group 
 showed that supplemented mothers 
gave- hirth to children of significantly greater birth weight. And mother's 
milk production in the :supplemented group reached higher volumes which were sus
tained longer. The supplemented group of infants were also five times more 
act ive than the control group. 

242. MEXICO. Chavez, A., and Martinez C. Nutrition and Development of Infants 
From Poor Rural Areas: III. Maternal Nutrition and Its Conse
quences on Fertility. Nutr Reports International 7:1-14, 1973. 

To test the hyporhesi s that malnutrition alte._s fertility, the reproductive
pattern of a poor rural community wi th a high nataLity rate was studied. Late 
menarche (15 4 1.5 years) and early menopause (40.4 + 2.5 years) were found to 
result in a short :eproductive perio:] of 25 years. In all this period women 
had 8.8 1 2.7 ereqnna-ief and 7.9 + 2.9 deliveries, but only 4.8 4. 2.2 children 
reacrhel ado Itho. 

A longi tud inal oh!ervation was made of two groups, one supplemented and one 
nun-suplemented , hoth jmiar in all other respects and both lactating almost
 
continuou;ly betwe,-n pregnancies. The control group recovered "fertility" 14.0
 
i 4.0 monthu; af er a delivery while the supplemented group did it after only
7.5 ± 2.6 months; thi:; difference, as well as the difference in recovery times 
in the experimenta ]group I before and after supplementation were highly signifi
cant (p 0.01). 

The study concludes that undernutrition reduces mothers' fertility through
possibly Iwo mechanisms: by reducing the length of the women's reproductive
life andlby increasing the period between deliveries by more than 40%. 
(Editor's note: Infants of the supplemented mothers also received food supple

ments from the third month of life. The effect of supplementation and possibly
of contact with the study team in redhicing the total sucking time of the in
fants may have had a stronger effect in shortening the duration of amenorrhea 
than the supplements to the mothers.) 

2431. MEXICO. Chavez, A. ; artinez, C.; and Bourges, II. Role of Lactation in 

the Nutrition of Low Socio-Economic Groups. Ecology Food Nutr
 
4:159-169, 1975. 

A two-year longitudinal Study was made of the production and consumption
of milk of 17 mother-child units a and inadequately nourishedin poor rural 
community. A comparable group was studied with the exception that the diet of 
the mother was supplemented from the 45th day of gestation until weaning. The 
chiLiren of these mothers were also given food supplements, vitamins and min
erals from the third month of age onwards. It was found that in the first six 

K; 
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months of lactation, the consumption of milk by infants in the non-supplemented 
group followed a curve with a maximum peak of 650 ml. per day. After the sixth 
month, there was a tendency towards a plateau of about 560 ml. In supplemented 
mothers, the curve for the first semester was smoother and the volume secreted 
was 15 percent higher. There was also a decrease in production after the sixth 
month. It was also found that the milk of the supplemented mothers was -,tore 
dilute, but it did not differ significantly in its total solid content from the 
milk produced by the non-supplemented mothers. 

244. MEXICO. Garcia Garma, I. 0. Fertility Determinants in Rural Mexico,
 
Paper presented at the Annual Meeting of the Population Associa
tion of America, 1979.
 

A theoretical framework of fertility determinants which incorporates the 
mechanisms through which socioeconomic factors affect fertility is applied to a 
sample of women in rural Mexico (1970). The paper analy7es the contribution of 
each of the "intermediate variables" to fertility and evaluates the role played 
by socioeconomic factors in determining the level of these variables. The 
findings suggest that contraceptive practice is not widespread in rural Mexico 
and that conditions of natural fertility prevail. Any given fertility level is 
mainly determined by age of entry into sexual unions. While the contribution 
of Lecondary sterility, lactation and effective fecundability is especially 
relevont, the contribution of foetal mortality, coital frequency and contra
ceptive practice is not. Finally, socioeconomic factors are found to have an 
important effect on lactat-on, age at marriage and use of contraception, but 
their influence on fecun(.bility, secondary sterility, coital frequency and 
foetal mortality is considerably less and often not significant. 

245. 	 MEXICO. Hicks. W. W. Economic Development and Fertility Change in 
Mexico, 1950-1970. Demorahy 11:407-421, 1q74. 

This paper is an attempt to isolate the determinants of fertility ir Mexico. 
Of the variables included, two were significant in accounting for differences in 
the level of completed fertility in the 32 "states" in 1970. They were the 
share of the labor force in agriculture, which was directly related to fertility, 
and the percentage of the population speaking an indigenous language, which 
showed an inverse relationship. 

The most important factors acting to reduce total fertility rates over time 
were increases 	in life expectancy and declines in the share of the labor force
 
in agriculture. However, based on the estimated linear relationship, these two 
variables by themselves were not adequate to achieve a rapid decline in fer
tility in the future. 

246. MEXICO. 	Martinez, C. and Chavez, A. Nutrition and Development in Infants 
of Poor Rural Areas: I. Composition of Mother's Milk By Infants. 
Nutr Reports International 4:139-149, 1971. 

This study was designed to know the pattern of mother's milk consumption 
of infants from poor Mexican rural areas. A standardized sample of 17 mother
infant units was longitudinally studied, in ad-libitum conditions, estimating 
milk volumes by difference of body weights before and after each breast feed. 
Average total milk consumption during the first year of life was 183+23 liters. 
Daily milk consumption started low (423185m1), raised to a peak of al]out 



120 MIDDLE AMERICA 

650+113 nl, then decreased to a prolonged plateau at 450+80 ml and finally 
dropped to about 3504-44 ml at 18 months. About one half of the cases reached 
the peak at 8 weeks and the rest at 24 weeks; this difference in presentation 
of the peak showed relation only with mother's parity and nutritional status. 
Consumption seems to depend on mother's production sirlce the hahy keeps a high 
demand evidenced by hiqh feedinq frequencies and long suckling-timec. The gap 
resulting from 	 decreasine milk production at a time when nutritional needs 
increase, progressively affec tr; the baby's de.ve Iopmnt and nutritional. status. 

247. 	 ErXCo . lay, J. M. and McLel lan, D. f. The Ecology of Malnutrition in 
Mexico and Ceontra l Amer ica. New York: Hafner, 1.972. 

:.alnutrition strikes c ai ]y in Mexico, at 3 to 4 months, because of insuf
ficient mothers' Inilk. Malnutrition frequently leads to child mortality due to 
decreased reristanco to infection in the malnourished child. Malnutrition also 
afflicts mothers as revealed hy the fact: that iron serum levels are inadequate 
in 68';, of pregniant women. 

248. 	 MI.:<-jO. Rowe, P. M. and Way, P. 0. Patterns of Recent Rapid Fertility 
Declines in Brazil, Columbia an(] Mexico, paper presented at the 
Annual Meeting of the Population Association of America, 1980. 

See Brazil.
 

249. MEXICO. Sanjur, D.; Cravioto, J.; and Van Veen, A. G. Infant Nutrition 
andi Socio-Cuitural Influences in a Village in Central Mexico. 
Traop Ceoqr Med 22:4,13-451, 1970. 

In a village in central Mexico in summer of 1967, 125 Mestizo families with 
infants under 12 months were interviewed. All infants were breast fed at first. 
The foods given in the first 6 month:; were: herh teas, other milk includine 
fresh cow' s , powdered or evaporated a nd goat' s; fruit, especially banana, b an 
soup, tort i I Ia!. Infants general ly were weaned at 1 2 to 18 months; 34% because 
of a new pregnancy, 27" for teething, 20Q for low milk yield, and 6% because the 
15other 5 felt weakened by breast feecding. The better educated women weaned 
earlier and gave a greater variety of foods; the older women weaned later than 
the younger. 

250. 	 NICARAGUA. Culbertson, R. E. and Sam, J. P. Health Sector Assessment 
for Nicaragua. U..1.A.I.I. Mission: Feb. 6, 1976. 

The lea~linq causes of infant inorta.ity in Nica ragua are gastroenter.tis, 
perinatal and respiratory disease and tetanus. Of the children under 5 years 
of age 42? are. suffe2rinq cIrade F inalnutrition, 13'1 are Grade II and 2% are 
Grade III according to the Gomnez classification. 

251. NICARAGA. May, J. 11. and Mclellan, D. L. The Ecology of Malnutrition in 
Mexico and Central America. New York: iafner, 1972. 



MIDDLE AMERICA 121 

The nutritional status of lactating and pregnant women is measured. They
 

have no greater vitamin A deficiency than other women, but they have a greater
 

incidence of anemia.
 

252. 	 NICARAGUA. Menchu, M. T.; Flores, M.; and Lara, M. Y. Lactancia y 

deteste en el area rural de Centro America y Panama (Lactation 

and weaning in rural areas of Central America and Panama). 

Arch Latinoam Nutr 22:83-99, 1972. 

Lactation and weaning practices were studied in rural villages by inter
viewing mothers about their youngest child. About half of the children finishel 
breast feeding by 1 year. Weaning was generally gradual. Supplementation 
began earlier in Nicaragua than elsewhere in Latin America. The first supple
mentary foods introduced in order of frequency were milk, maizena, corn starch
 
and oatmeal, and wheat bread. By 18 months the c ildren's diet was basically 
the same as an adult diet. 

253. 	PANAMA. May, J. M. and McLellan, D. L. The Ecology of Malnutrition in 
Mexico and2 Central America. New York: I1afner, 1972. 

Lactational practices and the nutritional status of women are discussed. 
Weaning was begun after 6 months by the Cuna Indians. Pregnant and lactating 
women were less anemic than other women of the same age. 

254. PANAmA. Menchu, M. T.; Flores, M.; and Lara, M. Y. Lactancia y deteste 
en el area rural de Centro America y Panama (Lactation and wean
ing in rural areas of Central America and Panama). Arch
 
Latinoam Nutr 22:83-99, 1972.
 

Lactation and weaning practices were studied in rural villages by inter
viewing mothers about their youngest child. About half of the children finished
 
breast feeding by 1 year. Weaning was generally gradual. The first supple
mentary foods introduced in order of frequency were soups, gruel, fruit juice
 
and milk. By 18 months the children's diet was basically the same as an adult
 
diet. 
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255. 	 BARBADOS. Reddy, S. K. Artificial Feeding in Jamaica and Barbados.
 
West Indian Med J 20:198-207, 1971.
 

320 women were interviewed about bottle feeding of their children. The
 
than 1 month by 61.3% of the women. The reasons
bottle was introduced at less 


to get the child
for introducing the bottle in order of frequency were: 

accustomed to the bottle, insufficient breast milk, bottle feeding was good,
 

the mother works, and it was the correct age. Although mothers understood
 

the importance of cleanliness, 22% use too dilute a mixture of powdered milk
 

in the bottle. The median age Lor complete cessation of breast feeding was
 
approximately 4 1/2 months.
 

256. 	 BARBADOS. Reddy. S. K. Transition to Family Diet in Jamaica and Barbados.
 
West Indian Med J 20:218-224, 1971.
 

Data from a survey of 320 women r.xvealed that the median age at which solid
 

food was given children was 6 1.12 months. Children started eating from the
 

family pot at 20 months; however, seldom were the protein rich items chosen.
 

Mothers tended to feed children high carbohydrate foods in preference to high
 

protein foods. 

257. 	 BELIZE. May, J. M. and McLellan, D. L. The Ecology of Malnutrition in
 

Mexico and Central America. New York: Hafner, 1972.
 

In Belize City bottle feeding is introduced early, accounting for a high
 

level of fatal diarrhea.
 

258. 	 CARIBBEAN. Aykroyd, W. R. Nutrition in the Caribbean. J Hyg, Camb 63:
 
137-153, 1965.
 

The nutritional status of the people of the following Caribbean territories
 

is discussed: Jamaica, Puerto Rico, St. Thomas, Surinam, Guyana, Grenada,
 

Barbados, St. Lucia, Martinique, Dominica, Antigua, St. Kitts, Trinidad and
 

Curacao. In many parts of the Caribbean there is a high mortality between
 

6 months and 2 years due to malnutrition and gastro-enteritis. These two
 

conditions are so closely inter-connected that they can conveniently be regarded
 
'weanling diarrhea'. The prevalence of malnutrition
as a single syndrome called 


and gastro-enteritis in infants and young children is the result of child

feeding practices 	characteristic of the area. The duration of breast-feeding
 
After 3 months 	or so breast-feeding, if it
is shorter than in Africa and Asia. 


does not cease altogether, becomes partial, and in general there is a steady
 

change in the directior of less breast milk. In some territories weaning at
 

an even earlier stage in infancy seems to result in the common occurrence of
 
The foods given to supplement
malnutrition in infants under 6 months of age. 


or replace breast inilk include processed cow's milk, starchy roots and fruits
 

and cereals. Imported processed milk supplies good quality protein otherwise
 

lacking in the child's diet, but the use of expensive proprietary infant milk
 
family purchasing 	power and given in over-diluted
foods, out of line with 


form, is among 	the causes of malnutrition. The use in infant and child feed

ing of dried skim 	milk -- much the cheapest kind of milk in teros of nutri

tive value -- is 	increasing and this trend should be encouraged.
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259. CARIBBEAN. Gurney, J. M. Weaning Practices from Guyana, Rural Trinidad,
 
Grenada, Montserrat ,nd Antigua. West Indian Med J 20:
 
227-236, 1971.
 

Considerable variation was found in 
the pattern of breast feeding. Seven
 
percent of Guyanese and 41 of Trinidadian mothers did not breast feed their
 
infants at all. Ten percent of mothers who did breast feed stopped before the
 
infant was 4 months old. "Mixed milk" feeding was common. Half the babies
 
were receiving semi-solids by 6-7 months in Trinidad, Grenada and Antigua.

The most frequent foods used were potato, plantain flour, maize flour or
 
tinned cereal. Legumes, animal products (fish, meat, eggs) and dark green

leafy vegetables were given in the latter part of the first year, but
 
probably in small quantities.
 

260. CUBA. Diaz-Briquets, S. Income Redistribution and Mortality Change:
 
The Cuban Case. Paper presented at the Annual Meeting of the
 
Population Association of America, 1978.
 

A causal relationship can be posited between mortality and income
 
distribution: at similar levels of development, countries having a more
 
equitable income distribution tend to have lower mortality than countries
 
where income is less equally distributed. The evidence for Cuba reviewed
 
in this paper supports this contention. Beginning in the early 1960s, Cuba
 
began to experience a series of drastic social and economic changes that
 
brought about a substantial reduction in income differentials. These
 
changes, by emphasizing the 
elimination of social and regional differentials,

had a marked effect on mortality decline as health facilities, superior

housing, better educational opportunities, etc., were placed within the
 
reach of previously disadvantaged population subgroups. Of particular

interest is that the mortality improvements occurred in an economic
 
context that until recently w,.s characterized by an uncertain performance.

The Cuban experience suggests that low income countries can substantially

accelerate mortality declines by the institution of policies geared to
 
the elimination of social differentials. Some qualifications are noted
 
regarding some of the social and political costs of the Cuban model and
 
its applicability Lo other developing countries.
 

261. 	 HAITI. Jelliffe, D. B. and Jelliffe, E. F. P. The Nutritional 
Status of Haitian Children. Acta Trop 18:1-44, 1961. 

From a study attempting to discover the significance of malnutrition
 
in early childhood in Haiti, it was 
found from a sample of mothers that
 
breast feeding was usually successful (99%) in the first six months of
 
life. In the second half of the first year, it fell to 81%. From 12-18
 
months, over half of the women were 
still breast feeding, while from
 
18-24 months this dropped to 9%. No children appeared to be breast fed
 
after two years of age. Cow's milk was not common in the diet of most
 
Haitian infants. If it was given, it was only in small amounts. However,

bet-ween 3-6 months many starchy foods were introduced. In the second
 
half of the first year, the diet usually included a variety of carbohydrates.

Early in the second year of life, children received the Lull range of
 
carbohydrate foods consumed by the adult population. 
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262. HAITI. Wiese, Hf.J. C. Maternal Nutrition and Tradional Food Behavior
 
in Haiti. Human Organization 35 (2):193-200, 1976.
 

In Haiti, malnutrition is especially widespread among pregnant and
 
lactating rural women. While numerous attempts have been made to refashion
 
their dietary habits, traditional food ways have usually prevailed. This
 
article posits that successful intervention has not been forthcoming because
 
change agents either have not been cognizant of or have decided to ignore
 
the cultural rationale for dietary behavior. 

Local herbalist/midwives are influential among rural folk and supply 
much of their obstetrical care. A study undertaken of the dietary advice 
provided by these paraprofessionals suggests that much of it is based on the 
"hot/cold classification system of foods," which the author discusses. 

Two tables are provided. The first presents 74 foods most available to 
rural women. It places these foods in their respective hot/cold categories. 
Annotations delineate those foods which are considered staples, those which 
are only available seasonally, and those which are prohibited to pregnant 
women. The second table analyzes the nutrient content of the foods avail
able to pregnant women. The data illustrate non-income related reasons for 
nutrient insufficiency in the breast-feedi.ng group. (Editor's note: the 
fact remains, however, that income in much of rural Haiti is not sufficient 
to sustain adequate nutrition.) 

263. 	 JAMAICA. Caribbean Food and Nutrition Institute. Interim Report on
 
Dried Milk Powder and Liquid Milk for Infant Feeding.
 
Sept., 1974.
 

The promotion of infant formulas by commercial nurses was studied. A
 
researcher accompanied nurses from five companies on their visits to hospitals,
 
clinics and homes. The nurses promoted their companies' products and also
 

gave advice on breast feeding, weaning practice and child care in general.
 
The nurses appeared to have inadequate knowledge of weaning practices and 
mothers were not adequately prepared for breast feeding at hospitals. 

264. JAMAICA. 	 Grantham-McGregor, S. M. and Back, E. H1. A Note on Infant 

Feeding in Kingston. West Indian Med J 19:111-115, 1970.
 

By 6 weeks of age 77% (.' the 300 infants were receiving bottle feeds of
 
milk and usually a combination of bottle and breast was continued until 6
 
months. By 6 weeks of age 51% were getting orange juice, by 3 months 41%
 
were receiving meal, usually maize, and by 8 months 99%. By 4 months 25%
 
were getting egg and cheese. The percentage rose to 94% at 1 year. The
 
percentage getting vegetables and fruit rose from 26 at 4 months to 100 at
 
1 year. The percentage getting meat and fish rose to 17 at 6 months, 39
 
at 8 months and 	 93 at 1 year. 

265. JAMAICA. Grantham-McGregor, S. M. and Back, E. H. Breast Feeding in
 
Kingston, Jamaica. Arch Dis Child 45:404-409, 1970.
 

V/ 
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A longitudinal study was carried out on 300 Kingston infants born at 
the University Hospita] of th,. West Indie!s. To age 6 weeks most infants were 
breast fed, then combined feeding methods were used. After 5 months straight 
buttle feedinq 	 was the moreO popu1 lar method. The(. commonest reason for changing 
from breast to 	 bottitle was that. the baby fu ,_.dthe breast. A higher per
cen tage of non-workinr motheis breast fed their children than those who were 
working and mo re mothers in the lower economic q'-oups breast fed, which 
indicat od that 	 socioeconom ic and cultuial factors played a large part in the 
choice, of ot Lhods for feeding infants. 

A hiqhtr inucidece of gastro-enterit is was found in the first 4 months 
of iife amongr p rtly or wholly bottle fed babies than among breast fed babies. 
Weisoht increments were. calculated for the first 3 months of life. A higher 
proportion of intants with increments in the lowest 25' were bottle fed than 
those infants with increments in the remaining 75%. 

266. 	 JAMAICA. Jelliffe, 1).B.; Bras, G. ; and Stuart, K. L. Kwashiorkor and 
Marasmus in Jamaican Infants. West Indian Med J 3:43-55, 1954. 

Breast feeding of Jamaican infants was carried out for a variable length 
of time, depe.ndinq largely upon whother the mother was working and upon the 
occurrence of inoth-r pregnancy. Children were usually breast fed from 7-9 
months. Longer periote dere more cormnorn in country districts. Feeds might 
be widely spic,-d if a mother was working. CompIlementLary feeds were usually 
(jivon C-on iStil.(I of c(1roruial porridge and sugar, mixed with a little sweetened 
condensod milk. Wining was u;saill v a gradual process. Weaning foods were 
usually r'ornmea (w:etued Irish potato, and bananagruel, crushed 	 green gruel. 

267. 	 JA4A ICA. Landmin, J. P. and Shaw-Lyon, V. Breast Feeding in Decline 
in Kingston, Jamaica, 1973. West Indian Mod J 25:43-57, 1976. 

A prospective study of 81 mothers' breast feeding attitudes and practices 
were conducted. Although 74% of the mothers felt that breast feeding alone was 
best, only 38'% planned to practice it. In fact, only 25% were breast feeding 
completely afte-r 3 weeks. Fon months was the median age at which breast 
feeding ended completely. The mothers' reasons for introducing bottle feeding, 
in order of freguency, were: insuffic rent milk, samples and advice, to 
accustom the baby, breast troubles and ill mother. The median age for 
introduction of semi-solid food was 3 months. Abnormal del iveries, high
 
parity, age and mother working were all inversely related to the duration of 
breast feeding. 

.8. JAMAICA. 	 Miall, W. E. ; Desai, P. ; and Standard, K. L. Malnutrition,
 
Infection and Child Growth in Jamaica. J Biosoc Sci 2:
 
31-44, 1970.
 

A semi-longitudinal study of factors influencing child growth in a rural
 
community in Jamaica provided an opportunity to explore the rel,,tionships
 
between diarrhoea, respiratory infections and body weight.
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Respiratory infections and diarrhoea both reached peak incidences 
between the ages of 6 and 24 months when children were at highest risk of 

malnutrition. Respiratory infections had no demonstrable influence on 

growth. Diarrhoea was more common in boys than in girls and more common in 

underweight children. it had no apparent influence on long-term weight 

increases, though it did have the expected influence on short-term increments. 

'[he findings sugesLed that much of tile diarrhoea seen in the community 

of children may have been secondary to undernutrition rather than a cause of 

it.
 

JAMAICA. Morales, A. De. and Larkin F. A. Influ.:nce of tile availability269. 

of commercial infant foods on feeding practices in Jamaica.
 
Ecology Fod Nutr 1 (2):131-135, 1972. 

Jamaican mothers, 150 aged 13 to 49 years, were asked about their 

marital status, occupation, weekly income, the number of pregnancies, 

abortions and stillbirths and the feeding practices used for the youngest 

child. The children were aqed front less than I month to 10 years. Most 

of the .l0t of the children breast fed at the time of the interview were 

under 6 mon ths old and most children stud ied were weaned by 1 year of age. 

Age of weaning was not affected by income or residence and appeared to have 

no physiological basis. Mothers who obtained information about weaning 

from friends and relations weaned their babies earlier than those whose 
clinics.information came from doctors or public health nurses in private 


Of a-l I mothers 27% used 2 and .14' used 3 or more commercial. milk products.
 

270. 	 JAMAICA. Reddy, S. K. Transition to Family Diet in Jamaica and 

Barbados. West Indian ehd 3 20:218-224, 1971. 

Data from 5 surveys about child feeding practices are compiled. Tie 

data show that the median age at introduction of semi-solid food is 
front the family potapproximately 5 months, sol id food 9 months, and food 

at 21 months. The middle income group tends to introduce solid and semi

sol id food at an earl ier ae. Families generally exhibit little know

ledge of ritrition, and ofte-n avoid giving children protein rich food, 

271. JAMAICA. 	 Roopnarinesingh, S.; Morris, D. ; and Chang, E. Tile under

weight Jamaican parturient. Br J Obstet Gynaecol 78(4): 
379-382, 1971. 

At w(:ek 14 of pregnancy 1.46 underweight women weighed a mean 94.9 lb. 

(range 7C to 100) and 146 controls 14 weeks pregnant weighed 135.89 lb. (range 

110 to 220). AIl were Black women of low or middle socioeconomic status. 

Of the unde:rwe ight women 38 had anaemia and 15 had prolonged labour; 

corresponding values for the controls were 14 and 6. Only 5 of the 

underweight women but 9 of the controls had pre-eclampsia. Mean birth

weight for infants of the underweight group was 6.49 lb and for those of 

the controls was 7.26 1b; 27 babies of underweight mothers and 10 babies 
of controls were, preriature. 
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272. 	 PUERTO RICO. Pollitt, E.; Gilmore, M.; and Valcarcel, M. Maternal and
 
Infant Behaviors Regulating Early Growth. In Nutrition
 
in Transition: Proceedir, s, Western Hemisphere Nutrition
 
Conress V, eds. P. L. White and N. 
Selvey. Chicago:
 
American Medical Association, 1978. 

Earlier work has suggested that the interactions of a mother and her
 
infant may determine the child's early physical growth and mental develop
ment. According to the author, "nutritional and non-nutritional behaviors
 
of both mother and infant during feediigs and weight gain during the first
 
month of life," are related.
 

An experiment was conducted involving 21 male and 19 female infants
 
selected 
 from the popu-lat ion of newborns at the2 Central. Medico of the
 
University of Puerto Rico Medical School, San Juan, Puerto Rico. Infants
 
were from low income famiilies. Each was full term and weighed at least
 
2500 grams. Tihu babies were weighed 48 hours after birth, when the
 
mother was brought to a behavioral laboratory with her infant. At this
 
timu, the mother was videotaped during a fifteen minute feeding of the baby.

Four weeks later, the m11othe2r and infant returned to the hospital, and the
 
baby was weighed agai n.
 

The tapes were arialyzed using a coding system of 60 different behaviors 
by the mother and .10 of the infant. It was believed that sone of these were
"nutritional ly functional," such as holdinrg the 	 nipple in the mouth. Others, 
such as talking, however, are not clearly related to intake. 

The resuIts indicated that the mothers of heavy infants cleaned,

inspected, spoke to and adjusted the blankets of their babies more often
 
than those of light babies. Mothers of the small babies 
were busier
 
encouraging their babies to suck, while the 
heavier infants held the
 
niipple in their mouths longer. For those bottle feeding, replacing the
 
sanitary paper nipple cover on the bottle was positively related to
 
weight gain, aI thougjIi Cilcaning activities were negatively related. Sex
 
was found to 
 haVe a sign ificant cffect on two of the maternal and infant
 
variables. 'I'll( paper discusses other findings, and the nature of the
 
analyses per formed. 

in populations with high prevalence rates of malnutrition the 
problem may further be aggravated by behaviors of the caretaker, by the
infants or by the interaction between mother an(d child. This may explain
malnutrition among highly industrialized communities in developed countries. 

273. 	 ST. VINCENT. Antrobus, A. C. K. Child Growth and Related Factors in 
Rural Coninunity in St. Vincent. J Trop Pediatr 17: 
187-210, 1971.
 

In this survey, combined or "mixed" feeding of breast and cow's milk 
was usual. Breast feeding was stopped between 4-15 months, with a median
 
age of 9.6 months. 	 The median age for the introduction of cow's milk was 
2.5 months. Semi-solids were introduced from 1-9 months (median 3 months),

and consisted of arrowroot, Irish potatoes, starches and 
various proprietary
 
cereal s.
 

,.}91"
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274. 	 TRINIDAD. Chopra, J. G. and Gist, C. A. Food Practices Among
 
Trinidadian Children. J Am Diet Assoc 49:497-501, 1966.
 

The mothers of 38 Black and 19 East Indian infants under 1 year old 
and of 30 and 19 between 1 and 5 years, were interviewed. It was found 

that breast feeding was a diminishing practice. No East Indian infants 

and only 26. 3i of the Black infants were solely breast fed; 73.6 and 42.1%, 

respectively were bottle fed only. Orange juice was given daily to 68.4% 

of the East Indian infants and 94.7r, of the Negro infants from a fairly 

early age. Cereals, which consisted of arrowroot, sago and parched flour, 

were started as early as I month or as late as 10 months. Fruit and 

vegetables were gradually introduced but-green and yellow vegetables were 

not frequently used. Weaned children were given some milk but an imal 

protein was given only once or twice weekly to Black children and 2-3 

times weekly to East Indian children. Dried legumes were given 7-10 times 
weekly to Black and once to 7 times to East Indian children; mangoes and 

citrus fruits were. eatei fairly frequently. 

275. TRINIDAD. Gueri, 1M.; Jutsum, P.; and ltoyte, R. Breast Feeding 

Practices in 'Pr nidad. Bull Pan Am Health Organ 12:316
322, 1978. 

Efforts are underway in Trinidad to encourage the practice of breast 

feeding infants beyond the first few weeks of life. This article reports 

the results of a survey of current infant feeding practices on the island. 

Survey data reveal where nutrition education is needed and how health 
personnel can foster breast feeding. 

'I'he original sample consisted of 418 mothers, representing the lower 

and lower-middle socioceconomic classes who delivered healthy infants over 

2,500 grams at ,ither of two general hospitals. All participants resided 

within 20 miles of the hospital. Women were surveyed by specially trained 

nurses within 48 hours of delivery. Race, education, age, occupation and 

feeding plans were ascertained along with participant knowledge about 

breast feeding. A follow-up interview on actual feeding practices was 

conducted on 348 of these mothers approximately four months after the 

first interview. 

The survey revealt 0 d that 98.3t of the women initially planned to 

breast feed their babies. Over 60% believed that bottle feeding, as a 

supplement, was nece 'saly before the baby was two months old. The most 

frequent explanation given for introducing artificial feeding was that
 

the mother had insufficient milk. Unfortunately the supplement used was
 

usually a highl' diluted, often contaminated, expensive artificial
 

product made from milk powder.
 

For 87.1% of the babies, eight hours or more elapsed between
 

delivery and the first nursing experience. And in those infants nursed
 

before the first interview, 45' hadl received milk powder formala before
 

being put to the breast. This practice of irtificial feeding prior to 

the first nursing session was significantly associated with the end of 

breast feeding by the second interview. 

Almost one-half (40.8%) of the infants had been completely weaned
 

from the breast by the time of the follow-up interview and only a minority
 

relied solely on breast milk.
 

'0A
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276. 	 TRINIDAD. Jelliffe, D. B.; Symonds, E. R.; and Jelliffe, E. F. P. The
 
Pattern of Malnutrition in Early Childhood in Southern
 
Trinidad. J Pediatr 57:922-935, 1960.
 

An investigation of malnutrition in early childhood was undertaker,
in South Trinidad in 1959. Of the 70 children admitted to San Fernando 
General Hospital 	 and diagnosed as having protein-calorie malnutrition, !36% 
were between the 	ages of 1-12 months of age. Studies of their dietary
histories revealed that during the first 3 months of life, breast feeding 
was succissful, although in 10' of the mothers some lactation failure had 
occurred. Also during this 3 month period some haphazardly prepared cow's 
milk formulas were used. Carbohydrate gruels were also used. During
the 4-6 month p:r(od, there i:as a decline in complete breast feeding.
Occasional br,_ast feeding (twice a (lay) was used by some mothers. Bottle
 
feedings increased from 807, to 83%. During the 6-12 month period, breast
 
fe'edin, had stoppted in 
 11? of East Indian and in 33% of Black mothers. 
Of those children admitted with the primary diagnosis of severe diarrhea 
the majority were malnourished. Iii 36% breast feeding had not been 
initia red; in 39'. breast feeding had been stopped at least 2 weeks before 
the onset of diarrhea; and in 18% breast feeding was only partial. 26% 
of the children with kwashiorkor had a history suggestive of ante-edent 
bronchopneumonia, and 18% diarrhea. For non-kwashiorkor protein-calorie
syndromes, antecedent diarrhea was present in 48% of the cases, and 
bronchopneumonia 	 in only I%. 

277. 	 TRINIDAD. Roopnarinesingh, S. et al. Vitamin B12 and Folate Status
 
in Pregnancy in Trinidad. Trop Geogr Med 28: 206-210, 1976.
 

This study shows that 58 to 109 pregnant Indian and Black women studied 
are ane:mic. The mean vitamin B12 level for anemic Blacks and the mean level 
for anenic and non-anemic Indians is deficient. Furthermore, both serum 
folic acid and vitamin B12 concentration aggravates folate deficiency.
This is cause for concern since folate deficient women are more prone to 
accidental hemorrhage and abortion. 
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278. ANDES. Abelson, A. E. Altitude and Fertility. Hum Biol 48:83-92, 1976.
 

Evidence from physiological studies indicates that hypoxia may act as a
 
stress that reduces fecundity; and in human populations resident at high alti
tude there is 	evidence of reduced fertility (James, 1966). In this paper the
 
fertility of high Andean populations is described with reference to the eco
logical and social context. An .ialysis of high Andean energy flow (Thomas,
 
1972) indicates that children are an economic asset and consideration of the
 
social organization of high Andean rural communities supports this view. A
 
study of the fertility of migrants from high to low altitude indicates that re
productive performance increased with the removal of the stress of hypoxia
 
(Abelson et al. 1974). It is therefore concluded that the reduced fertility
 
observed in high Andean populations is due to the effect of hypoxia on human
 
fecundity.
 

279. 	BRAZIL. Merrick, T. W. Interregional Differences in Fertility in Brazil,
 
1950-70. Demography 11:423-440, 1974.
 

Trends and interregional differences in the birth rate in Brazil between 
1950 and 1970 are examined. Estimates are based on data from the 1950 and 1970 
consensuses. Regional differences in birth measures (crude and general rates) 
were found to widen between 1950 and 1970 despite a decline in fertility at the 
national level and a narrowing of regional differences in important socio
economic variables like income and urbanization. The substantial interregional 
migration flows which occurred in Brazil between 1950 and 1970 are examined for 
their possible impact on lifferentials. The effects are mixed, but the con
clusion is that migration contributed to widening differences. 

280. BRAZIL. 	 Merrick, T. W. Fertility and Land Availability in Rural Brazil. 
Demoqraphy 15:321-336, 1978.
 

Differences between the marital fertility of the agricultural frontier and
 
that of the morc settled rural areas of southern Brazil are analyzed in this
 
paper. Fertility rates derived from 1970 census data appear to decrease as the
 
degree of settlement increases, suggesting an experience parallel to the decline
 
in U.S. rural fertility in the late nineteenth century, which Easterlin and
 
others have attributed to increased scarcity of land for starting new farm house
holds. Ilultivariate analysis of the Brazilian data shows parallels between
 
the two situations but also reveals that the importance of literacy, child 
survival, and access to land is relatively greater than that of the availability
of land for explaining fertility differentials in Brazil. 

261. BRAZIL. 	 Rosen, B. S., and Simmons, A. B. Industrialization, Family, and 
Fertility: A Structural-Psychological Analysis of the Brazilian
 
Case. Demography 8:49-69.
 

This paper addresses itself to some linkages between macro-social structure
 
(industrialization, social class), social psychological variables (husband-wife
 
decision making), psychological variables (attitudes), and fertility. A total
 
of 726 currently mated women with proven fertility in five Brazilian communities
 
were interviewed to determine various attitudes, their work experience, their
 
participation in family decisions, their fertility ideals, and actual fertility.

The five communities were selected along a rural-urban-industrialization
 

1,
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continuum to include a village, two non-industrial cities, and two industrial 
cities (one of 	which was Sao Paulo). Family size in the industrial cities was
 
small in all social strata, while in the non-industrial cities family size was
 
large in the lower strata and declined in the upper strata. Further analysis
 
revealed that smaller family size is associated with generally higher levels of 
status among women - higher educational levels, greater social contacts and 
more skilled employment, and equality in family decision making. Our analysis 
supports the hypothcs s that industrialization influences fertility through 
shifts in the social status of women, both in their work and at home. New edu
cation an-] work opportunities facilitate the emergence of modern conceptions of 
the role of women in society and egalitarian decision making in the family. 
These attitudes and patterrs of husband-wife interaction are related to smaller 
family size ideals and lower fe rtility. 

282. 	 BRAZIL. Rosenhurg, 0. Aloitamezito no primeiro ano de vide d criancas
 
internadas ein hospital assistancial de municipio do Sao Paulo,
 
Brazil (Feoding of infants during the first year of life ad
mi tted to * welfare hospital in Sao Paulo, Brazil). Rev Saude 
Publ ica 7(,1) : "31-388, 1973. 

The data presented iro for 667 infants in 1969 and 249 in 1.972, as recorded 
on admission to a chiidren's hospital . Excluded were children of municipal em
ployees who received assince from the hospital, but were of a different 
social class. Data are tabulated under the headings: natural feeding, mixed 
feeding, cow's mil k, dried mi 1k, other and total, for the 2 years separately and 
for the 6-month periods f;eparate].y. The whole-year data are summarized as fol
lows: in the first month breast feeding totalled 23. 21. in 1.969 and 23.07 in 
1972. There was a steep fall to the second month, with 4.06 and 3.33%. Exclu
sive artificial feeding totalled 89' in 1969 and 92 in 1972. Over the whole 
year, breast feelding reached 5.85" in 1969 and 3.61? in 1972. 

28 1. BRAZIl. 	 Rowe, P. M. and Way, P. 0. Patterns of Recent Rapid Fertility 
Declines in Brazil, Colombia and Mexico. Paper presented at the 
Annual Meeting of the Population Association of America, 1980. 

Recent surveys indicate that between the mid-1960's and the mid-to-late 
1970's fertility fell 29?, in Brazil, 41". in Colombia, and 259. in Mexico. This 
paper examines the relationship of these fertility declines to family planning 
activities, education, patterns of marriage and other socioeconomic factors. 

In Braz;.l., increasing age at marriage appears to have contributed most to 
the recent fertii ity decline, as family planning program activities have been 
relatively limited . Colonhia, with a strong family planning program, had nearly 
509. of marriocl women using contraception in 1976. Changes in the age at mar
riage and in literacy, however, have been relatively minor. Mexican family 
planning efforts, comnbi ned with increases in educational attainment, have con
tributed to recent declines. Patterns of age at marriage in Mexico have changed 
very little. 

For each of the countries in this analysis, a time series of fertility 
leve is is proselitled, and chang ing pat terns of fertility are examined. 

284. 	 BRAZIL. Santos, I. Dos. Investigacao interamericana de mortalidade na 
infancia: alguns aspectos do aleitamento materno em Recife e 
acoes em desenvolvimento (Inter-American study of infant 
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mortality: breast feeding in Recife and current programmes). 
B3ul Of Sanit Panam 81(5):399-404, 1976. 

In Recife, of 1029 children under 5 years, of 64.7, heloneinO to the lowest 
were breast fed for 1 month or longer. Breastsocioeconomic 	 goup, only 24% 

feeding is encouraged by the use of tape recordings, before and after parturi

tion, to explain its importance to mothers, by educational programmes in out

patient services and by emphasis on its nutritional value in courses for nurses. 

285. BRAZIL. Yunes, J. and Ronchezel, V. S. C. Estudo da lactacao em mulheres
 

do distrito de Sao Paulo, Brasil (Lactation in women of Sao Paulo
 

District, Brazil). Rev Saude Publica 9(2):191-213, 1975.
 

Publishel data on lactation are briefly discussed, especia:lly in relation 
of ovulation and temporary sterility (luring lactation. The poputo inhibition 


lation studied consisted of 2857 women, 15 to 49 years of age, 
 resident in the 
of Sao Paulo in 1965, of whom 2647 had had at least one live-bornDistrict 

infant at the time of the survey. Most women suckled their infants, the 
89 for parity 2; duration of lactapercentage varying from 87 for parity 4 to 

tion rose with age of the mother an] parity from 30 weeks for parity 1 to 35 

weeks for parity 5. Women who did not use contraceptives had longer lactations 
than those who dtid, except at parity 5. In those who used contraceptives there 
was no correlation of duration with interval between pregnancies; in those who 
do not, the mean interval increased with longer duration of lactation. Ignoring 
parity, there was a tendency for women with a higher standard of education to 
hive shorter lactations, and women born in rural areas have longer lactations 
than women born in the capital. 

286. CHILE. 	 Mardones, Francisco. La Mortalidad Infaintil y Sus Ultimos 
Descensos (Infant Mortality and Its Recent Decrease). Mensaje: 
577-582, Nov. 1976. 

Chile reported a 22% decrease in infant mortality between 1972 and 1975,
 
This paper argues
dropping from 71.1 to 55.4 deaths per thousand live births. 

that the decrease was caused by demographic changes rather than directly as a 

result of either economic factors (official data show a deterioration in econo
mic standard-of-living, especially unemployment) or changes in natior.al health 
or feeding programs. 

During the period 1972-75, Chile experienced more births in mothers aged 

20-34, and proportionately fewer hirths in large families. A table showing in
in 1959fant mortality as a function of mother's age and hirth order in Chile 

demonstrates significantly lower infant mortality for mothers aged 20-34 and 
birth orders of four or less. By combining Lhest( datac the paper arrives at its 

1f-'m 1.972 to 	 1975conclusion that the decrease in infant mortality in Chile 
"is not related to increases in the standard-of-giving of the population, but 
is significantly related to a concentration of births in the optimal groups 
with respect 	 to mother's age and parity." 

287. 	 CHILE. Monckeherg, F. Factors Conditioning Malnutrition in Latin
 
America. In Malnutrition is a Problem of Ecology, eds. P. Gyorgy
 
and 0. L. Kline. New York: Karger Press, 1970.
 

Chile has the lowest: mortality rate for preschool children and the highest 

,I'
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infant mortaliLy 
rate in Latin Amer'ca. 
 The reason is the extremely short

duwation of maternal lactation. At the third month only 25% 
of mothers feed
their children exclusively breast milk. 
The median age of complete weaning is
approximately 6 months. 
 A sample of 1830 children in the Curico province showed

that those only breast feeding exhibited normal growth compared 
to the Iowa 50th
percentile, while infants who received 
only formulas from the early months of
 
life had varying degrees of malnutrition.
 

288. CHILE. Oberg, J. Natality in 
a Rural Village in Northern Chile. In Cul
ture and Population: A Collection of Current Studies, ed. 
S.

Polgar. 
 Chapel Hill: Technical Infcination Service, Carolina
 
Population Center, University of NorLn Carolina at Chapel Hill,
 
1971.
 

The structure of the birth interval for 29 j-arous 
women was analyzed and

discussed. Oberg calculates that lactation amenorrhea accounted for 11.33
months of the 34.10 months between live births. 
 The average period of nursing
 
was 13.33 months.
 

289. CHILE. Perez, A. et al. 
 Timing and Sequence of Resuming Ovulation and
 
Menstruation after Childbirth. 
 Popul Stud 23(3):491-503, 1971.
 

The first postpartum ovulation of 
200 Chilean mothers was diagnosed by
bazal body temperature charts, vaginal cytology, and endometrial biopsies. 
 The
 average period of lactationwas 4 months. 
 A significant difference between full
and partial breast feeders obtained. 
During full breast feeding, the resumption
of menstruation was preceded by ovulation less than one-half 
the time, but during partial breast feeding resumption of menstruation was preceded by ovulation

in almost 75% of cases. 
 Suspended breast feeding resulted in ovulation pre
ceding first menses in 90% of cases. ?onceptions during amenorrhea were low,
 
about 7%.
 

290. CHILE. Plank, J. and Milanesi, M. 
L. Infant Feeding and Infant Mortality

in Rural Chile. Bull WHO 48:203-210, 1973.
 

During 1969-70, 1712 rural Chilean mothers were interviewed to see if their
feeding practices contributed to infant mortality. 
There were three times as
many deaths among babies given bottles before the age of 3 months 
as among those
who were wholly breast fed. Nearly half the childron had started bottle feeding
by that age, and it was thas a major factor in infant mortality. Although the
death rates per bottle fed babies were 
similar, whether they continued to receive breast milk or not, mortaJ)Ly was a!out 70% hi1,er during both the second
and third trimesters for those children not given any 
food but milk. As living
standards 
improved, weaning was accelerated and a higher proportion of children
were fed on the bottle alone. 
The anomalous consequence was that infant mortality rose with income. These observations support the opinion that early
weaning is a concomitant of economic development; they also suggest that the
risk associated with bottle feeding may be reduced by adding other foods 
to the

diet. 

291. CHILE. 
 Rona, R. and Pereira, G. Factors that Influence Age of Menarche
 
in Girls in Santiago, Chile. Hum Biol 46:33-42, 1974.
 

-IV 



SOUTH AMERICA 139
 

to 17 years old, who attended 2
In 1970 a study was made of 354 girls 10 

private and 5 public schools in Santiago, Chile.
 

the probit method was of 12.6 years for
The ije of menarche calculated by 
lower in girls of worse socioeconomic
the total group. Age of menarche was 


than in those of high status (12.97).
status (12.3 years), 


The total sample was partitioned into subgroups, according to the number
 
the presence or absence of shovel shape incisors.
of foreign grandparents and to 


number of foreign grand-It was observed that among the girls with a greater 
was parents as well as among those with shovel-shape teeth the age of menarche 

higher than among those with no foreign grandparents (12.8, 13.0 and 12.4 years 
as well as nutrition may berespectively). This suggests thct genetic factors 


important in determining the age of menarche.
 

Age of menarche was analyzed according to the amount of subcutaneous fatty
 

tissue, mcasured .jith a caliper in the sub-tricipital, subscapular and sub

that menarche ensued siqnificantly earlier in
costal regions. It was observed 

This was not observed
girls with more subzcapular or subcostal adipose tissue. 


in respect to tricipitil subcutaneous tissue.
 

Infant Mortality in Chile, Trends, Differentials
292. 	 CHILE. ':--;:her, E. 
an Causes, paper presented at the Annual Meeting of Population
 

Association of America, 1979.
 

The paper analyzes the infant mortality trends in Chile from 1961 to 1976.
 

to identify and explain the determinants of the recent
The purpose is to attempt 

mortality decline from 109 to 54 per thousand birth between the two mentioned
 

dates.
 

Analysis is made by considering birth parity, age of mother, and occupa

t an and education of parents. Neonatal,art postneonatal mortality are also 

analyzed by birth order in different socio-economic groups. Furthermore, the 

changing proportion of births from different socioeconomic groups due to the 

the birth rate from 38 to 29 per thousand is also taken into account
decline of 

The paper points out particular aspects that should
in this mortality analysis. 


be taken into 	account for future reduction of infant mortality.
 

293. COLOMBIA. Birdsall, W. A cost of siblings: Child Schooling in Urban 
the Popula-
Colombia. Paper presented at the Annual Meeting of 


tion Association of America, 1978.
 

Data for this investigation come from a 1967-1968 family budget study.
 

The main result is that additional siblings are costly to living children be

causc all children in the family will receive less education. Two stage least
 

squares estimation of jointly determined fertility and investment shows that
 

large family size has a negative effect on child investment in a causal sense.
 

The principal implication is that the high fertility/low education pattern can
 

be broken given improvement in economic conditions through a change in fertility
 

patterns.
 

294. COLOMBIA. Mora, J. 0. et al. Nutritional Supplementation and the Out

come of Pregnancy. III. Perinatal and Neonatal Mortality.
 

Nutr Reports International 18:167-175, 1978.
 

As part of a longitudinal study of malnutrition and intellectual
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development, a randomized trial of the effects of nutritional supplementation

(856 calories and 
38.4 g of protein) during the last trimester of pregnancy was

conducted. 
Four hundred fifty-six poor families with malnourished children
 
were enrolled in a uniform health care program consisting of free medical care

for the mothers during pregnancy and for all children under seven years of age.

Nutritional supplements were provided to 226 
families while 230 families were
 
not supplemented. No effects of supplementation were noted on the length of
 
gestation. Still-birth, neonatal and perinatal mortality rates wera 
all lower

in the supplemented group. 
Stillbirth rate was approximately one-fourth,

whereas the neonatal and perinatal mortality rates were about one-half the rate
noted in the control group. 
 The sample was too small to test for significance

of the differences observed in specific death rates but when still-births and

neo-natal Jeaths were pooled, significant differences between the two groups
were founu by the chi-squared te-t (p .05). These data suggest that supple
mentation begun during the last trimester of pregnancy in a sample of families
 
at risk of malnutrition resulted in a substantial reduction of perinatal and

neonatal mortality in addition 
to the previously reported effects of supplementa
tion on maternal weight gain during the last trimester of pregnancy and on birth
 
weight. 

295. COLOMBIA. Mora, J. 0. et al. 
 The Effect of Nutritional Supplementation
 
on Calorie and 
Protein Intake of Pregnant Women. Nutrition
 
Reports International 17:217-225, 1978.
 

Four hundred fifty-six pregnant mothers and their families were enrolled
in a health program and subsequently randomly assigned either to a supplemented

(N=226) or an unsupplemented (N=230) group. Distribution of enriched bread,


milk and cooking oil was initiated during the sixth inonth of pregnancy. Suffi
cient supplements were given to meet a substantial proportion of the recommended
dietary allowance for all family members. 
Dietary surveys by the 24-hour recall
 
method were conducted during 
the sixth month of pregnancy prior to supplementa
tion of the interv.ned group and repeated two months later. The dietary intake
of the control group did not change significantly. Delivery of 850 calories and
38 g of protein per day per capita to the pregnant women in the intervened groupresulted in net intake increments of 133 calories and 20 g of protein. 
Three

hundred sixty-three of the calories provided were no'. ingested and 360 replaced
calories in the usual diet. Twelve g of rhe protein provided were not ingested
while 6.8 g replaced protein in the usual diet. For both calorie an," protein,
replacement correlated positively with initial intake. 
Although significant,

the effect of supplementation on calorie and protein intake was much lower than
expected. The importance of understanding the causes of replacement and misuse
in order to improve planning of supplementation programs is emphasized. 

296. COLOMBIA. Mueller, W. H. Fertility and Physique in a Malnourished
 
Population. Hum Biol 51:153-166, 1979.
 

Anthropnmetric measures and fertility histories were obtained from 403
rural, moderately malnourished Mesti:;, families in Andean Colombia. Average

family size was found to be 6.5 + S.D. 2.5. Two classes of body measures were
correlated with fertility. FirsE, there is a positive, linear association of
fertility with body fat. The wealthier are both fatter and have larger families in this population, suggesting that this trend is the result of socio
economic factors. Secondly, bony measurements tended to have a curvilirear
relationship to fertility such that large and small boned individuals have
fewer surviving offspring, the same pattern of stabilizing selection observed 
in samples from well-nourished industrial societies. 
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297. COLOMBIA. 	Oberndorfer, L., and Mejia, W. Statistical Analysis of the
 
Duration of Breast Feeding (A Study of 200 Mothers of
 
Antioquia Province, Colombia). J. Trop. Pediatr. 14:27-42,
 
1968. 

Interviews were obtained with 100 mothers who attended a university hospi
tal for delivery and 100 mothers who were entitled to medical care under social 
security in Medellin, Colombia. Only mothers who had previously nursed at 
least 4 children exclusive of the born were included. Statistical evalua
tion o! the data for 1412 babies showed that for the hospital group the average 
time of breast feeding alone was 3-5 months. The average time of the total 
lactation period was 6 months. For the other group, corresponding times were 
3.3 and 6 months. Thus the duration of breast feeding was practically the same
 
in both groups, in spite of the lower socioeconomic and nutritional status of
 
the hospital group.
 

298. COLOMBIA. 	 Ribe, V. Comparisons of Migrant and Native Fertility in 
Colombia. Paper 	presented at the Annual Meeting of the Popula
tion Association 	of America, 1980. 

Since internal migration is proceeding rapidly in many low income countries 
and fertility is lower in urban than in rural areas, it is important to know the 
actual level of immigrant fertility and the speed with which it adapts to the 
urban environment in order to under:,tand better the recent decline in Colombian 
fertility. 

Analysis of the 1973 Colombian ,:ensius sample reveals no clear association 
between fertility and mnigration status among urban resi *ents when nqe, education 
and marital status s.re held constant, except for recesnt migrants who have fer
tility slightly lower than city natives. The evi, ence indicates, howc.er, that 
some migrants (mostly young low educated city immigrants) delay marriage in 
comparison to city natives and this lowers their lifetime fertility. It is con
cluded that migrants are selectively drawn an,] oriented toward labor force par
ticipation and smaller family size goals. The analysis suggests that migration 
has contributed to Colombia's rapid demographic transition. 

299. 	 COLOMBIA. Rowe, P. M. and Way, P. 0. Patterns of Recent Rapid Fertility 
Declines in Brazil, Colombia and Mexico. Paper presented at the 
Annual Meeting of the Population Association of America, 1980. 

See Brazil.
 

300. COLOMBIA. 	Wray, J. D. and Aguirre, A. Protein-Calorie Malnutrition in
 

Candelaria, Colombia: I. Prevalence; Social and Demographic
 
Causal Factors. J Trop Pediatr 16:76-98, 1969.
 

The inter*ction of breast feeding and demographic factors with malnutrition
 
and mortality was examined using data from a nutritional survey covering 1094 
children in Candelaria. The modian duration of bieast feeding was 18 months; 
one fourth of all mothers were exclusively breast feeding at this time. Forty 
percent of the children were malnourished. Absence of breast feeding was asso
ciated with PCM and diarrhea. PCM was associated with diarrhea. Parity, birth 
order, and number of pre-school children were all associated with PCM.
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301. 	 ECUADOR. Scrimshaw, S. C. M. Culture, Environment and Family Size:
 
A Study of Urban In-Migrants in Guayaquil, Ecuador. Ph.D.
 
Thesis, Columbia University, 1974.
 

An anthropological study of 
child rearing practices in Ecuador shows that
 
many child care practices have the effect of encouraging infant mortality. 
The
 
age of weaning in mountain areas is 1.2 to 16 months; typical for 
rural under
developed areas. 
 The tr1ditional intrafamily food distribution pattern is
 
designed so that children receive only low protein foods. 
 The response to
 
measles or diarrheal infection is 
to severely restrict food intake. Infant
 
mortality is most frequent when births are 
closely spaced, 	especially if the
 
previous child survived. 

302. 	 ECUADOR. Wolfers, D. and Scrimshaw, S. Child Survival and Intervals
 
between Pregnancies in Guayauuil, Equador. Popul Stud 29(3):
 
479-496. Nov. 1975.
 

Intervals between births to 
1934 women from 	poor areas of Guayaquie,Ecua
dor, were subjected to analysis 
to determine what efiect on jurrival chances of
 
their childIren, 	if any, was exerted hy differences in these intervals. The

analysis she.,, , 	that risks of miscarriage and stillbirth were increased when
 
the iinterval between last termination of pregnancy and conception was either 
very short or very long. 

P o:;LnonLa. mortality was strongly influenced by the length of the 
interval, reaching a minimum where the interval was around three years. The
 
influence of interval length diminished as the level of mortality fell (with

improving health standards over time) . The possibility could not be discarded 
that for neo-natal mortality,' and mortality in the second year of life, ex
tremely short intervals (under three months) carried significant additional 
risks. 

bor 'eriods, longer thanboth intervils 	 three years increased the risk of 
infant mortality.
 

Evidence was found that the survival chances of the first child of a pair
 
were seriously impaired during 
the first year of life where a fresh conception

supervened during 
that period (the earlier this happened the more serious the
 
impairment) . 

An analyi;is of 'double intervals' (not presented here) showed that the
 
effects of short intervals were cxaggerated when two such intervals succeeded
 
one another. 

The princin:il conclu.iions remained valid when competing 
sources of associa
tion between short intervals and mortality were excluded, thus lending pliusi
bility to the view that tho two are connected by a causal chain. 

While no great precision can be claimed, it likely thatserms 	 if effective 
measures were 
taken to prevent the occurrence of pregnancy intervals shorter
 
than 27 months (corresponding to birth intervals of less than three years)

spontaneous abortions might be reduced by one-third and infant mortality by
one-half in populationls .similar to that studied here. These results justify a 
recommendation that the prescription of contraception for a limited period 
post-partum 
in areas, of moderate or high neo-natal mortal:'tv should become a
routine of responsible obstetric or maternity and child ielfare care. 
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303. 	 PERU. Frisancho, A. R.; Klayman, J. E.; and Matos, J. Symbiotic Rela

tionship of High P'rtility, High Childhood Mortality and Socio-

Economic Status in in Urban Peruvian Population. Human Biol 

48:101-111, 1976.
 

socio-economic characteristics of a
 

sample of 4,952 subjects derived from a Peruvian population of low and medium
 
The reproductive, biological and 


were studied. The study suggests that under conditionssocioeconomic status 
exists a symbiotic relationship whereby low socioeconomicof poverty there 

status is associated with a less efficient mechanism to control family size. 

This characteristic permits the mother of low socioeconomic status to attain 
As childhood mortality is inversely re

lated to socioeconomic status, so, with an increase in childhood deaths there
 
a more complete child-bearing period. 


is an increase in live births in a compensatory fashion. High fertility is the 

net result of these interactions. The implications of these findings to at

tempts to decrease population fertility through birth control alone are dis

cussed. 

304. 	 PERU. Harrison, P. Mothers' Milk and Mortality in Peru. People 4(2): 

29-30, 1977. 

The reasons for the high infant mortality rates in Peru and efforts to im

prove conditions are discussed. The Baby Jesus Clinic in Pamplona Alta is try

ing to break the hain of bad sanitation, poor nutrition, and the decline of 

breast feeding. -he polluted water sold to the shanty dwellers and stored 

inadequately i5 a frequent cause of stomach infections and diarrhea. If a child 

age and develops diarrhea, it may be the beginning of a fatalis at preweaning 

prcgression since a child with diarrhea has trouble tolerating milk. A tin of 

powdered milk is so expensive that mothers are unable to provide enough of it 

for normal growth. The food is also made up of contaminated water, making the 

child more likely to be expo-ed to infection. A nutrition program was started 

in 1974 at the Baby Jesus Ci.ic, and Hilary Creed, an English dietitian, and 

doitors at the clinic have developed special diets to pull children back from
 

certain death. 

305. 	 PERU. Kerrins, J. F. Responsible Parenthood Program in the Barriadas
 

of Lima. Paterson, New Jersey: U.S.A.I.D., 1967.
 

Women attending a family planning clinic in Lima reported the effect of
 

pill use on milk supply. Seventy-five and five-tenths percent of the women
 

taking Ovulen, (a mixture of the progestogen, ethyndiol acetate, and the estro

gen, mestanol), experienced reduced milk supply, while 53.3% of those taking
 

Ql-Q2, (a combination of the progestogen, quinquestan:l,and the estrogen,
 
quinestrol), experienced reduced milk supply.
 

306. SOUTH AMERICA. Hout, M. The Role of Household Procluction and Commodity 

Trade in Latin American Fertility: 1900-1975. Paper presented at the Annual
 

Meeting of the Population Association of America, 1980.
 

Despite substantial urbanization, educational expansion, and technical 
development during the 20th Cenuury mainly Latin American populations have not
 

experienced the fertility declines characteristic of European populations at
 

similar levels of economic development. This paper attributes the weak effect
 

of economic development on fertility in Latin Americ to the role of trade
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dependence in economic development. Trade dependence fosters inequality in the
distribution of 
the benefits of development and permits pronatalist family

structures to persist alongiidc 
 Western forms. Both inequality and family
structure increase fertility indirectly by mediating the fertility reducing effect of development. Analysis of data from throughout the 20th Century confirms
that tie effect of economic development on fertility is stronger in Latin American countries with little dependence on foreign trade than in countries that
 
are highly dependent on trade. 

307. SURINAM. Van Staveren, W. A. et al. Food Habits of Infants and Preschool
 
Children in Surinam. 
J Am Diet Assoc 58:7.27-132, 1971.
 

In 1967 a team of home economists surveyed mothers regarding the food
habits of th.2ir preschool children from birth to 
two years. It was found that
breast feeding is rdt> r prolonged, only a minor percentage of infants were 
not
breast fed. In all 
ethnic groups, the majority of women terminated breast feeding between the age of 9 months and 
1 year, although some continued until 2 years
or even 
4 years, based on the arrival of the next baby. Working .. re,others
placed breast feeding by bottle feeding after 6 weeks to 3 months. The first
additional food might consist of several kinds of porridge, fruit juice or soft
drinks. Soft rice was often mixed with soft vegetables or enriched infant biscuits. After 6 months, infants were given fish, cow's milk, rice flours and
 
breads. 

308. VENEZUELA. Velez Boza, F. and Baumgartner, J. General Clinical and 
Nutritional Study of Native Tribes of 
the aazon. Federal
 
Territory of Venezuela. 
Archives of Venezolon Nutricion
 
12!143-225, 1962.
 

A study of native tribes in Venezuela showed that infants were breast fedusually for 2 years and sometimes longer. From 6 months of age, supplementary

feeds 
were prepared from sweet potato and different fruits and other diet items
 
as available and in season.
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309. 	 COOK ISLANDS. Neave, M. The Nutrition of Polynesian Children. Trop
 
Geog Med. 21:311-322, 1969.
 

was
 

studied in the large island of Upolo, on West Samoa, on 2 atolls of the
 

Fokelaus, and one atoll and one high volcanic island in the Cook group.
 

The nutrition of four groups of Polynesian children under 6 years old 


Mothers were questioned about practices regarding breast feeding, weaning, and 

introduction of solid foods. Average values for duration of breast feeding ranged 

from 6.6 - 10.4 months, age at first solid food (immature coconut or pawpaw) 

4.5 to 5.9 months, and fish was introduced between 6.7 to 9.5 months. Data for 
individual locations are shown below. 

TABLE 1 

Results of Dietary Enquiry
 

No. of Duration of Age First First solid
 
children breast feeding Solids food given


(mths) (mths)
 

Fakaofo 1968 Immature
 
Tokelau 148 10.4 5.9 Coconut
 

Nukunonu 1968 Immature 
Tokelau 93 9.1 5 Coconut 

Pukapuka 1964 	 192 9 4.5 Immature 
Coconut
 

Rarotonga 1964 
SOouthern 273 6.6 4.5 Pawpaw 
Cook Islands 

Aitutaki 1964
 
Southern 177 7.6 5.2 Pawpaw
 
Cook Islands
 

310. 	 GILBERT ISLANDS. Jansen, A. A. J. Malnutrition and Child Feeding
 

Practice Among the Gilbertese (Including Information
 
on Pregnant and Lactating Women and Attitudes towards
 
Family Planning). Envirorunental Child Health 23(4):
 
161-185, August, 1977. 

A survey to assess the nutritional status and feeding practices of infants,
 
preschool, and school children in Betio and Tabiteuau-North (Gilbert Islands)
 
was conducted in 1971. Anthropometric and clinical tests indicated a deterior
ation in nutritional status after the 6th month of life. In addition to
 
moderate protein-calorie deficiency, specific deficiencies such as lack of
 
vitamin A, Riboflavin, and iron were prevalent, especially among preschoolers.
 
To gather data on child feeding practices, a questionnaire was administered to
 
196 Betio mothers of children under three and to 70 Tabiteuau mothers, all
 
located at mother and child health clinics. Eighty-three percent of families 
surveyed were found to have incomes inadequate to provide a sufficient diet. 
Ninety-two percent of Betio infants and 97% of those on Tabiteuau were breast
 
fed within three days after birth, and few were weaned in the first year of
 
life. On Betio, approx. 25% of children 4-8 months old were receiving some
 
form of solid food, 50% were in the 9-12 months age group, and 90% were by the
 
end of the first year. It is suggested that the earlier introduction of solid
 
foods (in the 2nd trimester after birth) could overcome the prevalence of growth
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retardation. The diet of pregnant women was found to be largely centered around
local foodstuffs. Numerous taboos and restrictions surrounding the diet of both 
pregnant and lactating women were recorded. The tradition of abstinence (sex
ual) during lactation served as a form of birth control to some, but its in
fluence was decreasing. '[he pill and injections were found to be the best known
birth control. methods3 on Betio, while the loop was more familiar to Tabiteuau 
women. Ninety-five percent of Protestant and 83% of Catholic women on Betio

thought family planning was worth practicing, while only 50% of the Tabiteuau
 
women surveyed agreed. Seventy percent of Protestant women and 49% of Catholic
 
women wanted intervals of four years or more between children, indicating that 
a well-prepared family planning program could be successful among the Gilbert
ese.
 

311. OCEANIA. LeNoir, R. G. and Gundlach, J. 11. The Effect of Integrating 
Family Planning into :tn Existing Free Medical Care System on
 
Fertility: An Analysis of the Fertility of American Indians,
 
Guam and American Samoa. Paper presented at the Annual Meeting

of the Population Association of America, 1979. 

This paper is an indirect assessment of the effect of integrating a family
planning program into an 	existing free medical care delivery system upon fer
tility.
 

Beginning in June of 1965 the Indians of the different states and the
 
natives of U..-. trust islands in the Pacific were provided federally funded
 
family pIriOllIrcIq ;rr I 	 th_ins -t,iL di fferent 1e.. ,l.,re in er~ijto, into.free medical 
care delivery systems that served different proportions o the popu ations. 
The amounts of fertiit', declined over four years-a- nd during the fourth year of 
the program are calculated and regressed upon the percentages of the appro
priate populations served by free medical systems that include family planning 
programs.
 

After we control for education, income arid female employment, we find
that the effect of integrating family planning into free medical systems is to
 
reduce fertility by eleven percent over 
four years and by twenty-one percent
 
during the fourth year.
 

312. 	 APUA NEW GUINEA. Bailey, K. V. and Wh'teman, J. Dietary Studies in the 
Chimbu, New Guinea 11:ghlands. Trop Geogr Med 15:377
388, 1963.
 

Infants were entirely breast fed in the Chimbu area 
until the eruption of
 
the first teeth. Breast feeding was continued until the age of 3 years. The
 
first solid food offered was usually pit-pit (Setaria palmaefolia, the white
 
inner stem) when two or four teeth had erupted (8-12 months of age). Baked
 
sweet potato was the next food introduced, followed (usually beyond 12 months)
by other staples like taro, banana, leafy greens and finally beans.
 

313. PAPUA NEW GUINEA. 	Becroft, T. C. Child-Rearing Practices in the Hfigh
lands of New Guinea: A Longitudinal Study of Breast 
Feeding. Med J Aust 2:598-601, 1967. 

A survey of 125 children of the Engas of Baiyer River, New Guinea High
lands,was done in 1962-65 to study child rearing practices. Surviving children
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were spaced five years apart. If a child died, the average interval was 1 year
 
5 months. A child was weaned at about 4 years 6 months. Ten percent of the
 
group studied were still on the breast at 5 years 6 months. Solid food was not
 
given until the first teeth were cut, or later. 

314. PAPUA NEW GUINEA. Jelliffe, D. B. and Maddocks, I. Ecologic Malnutrition 

in the New Guinea Highlands. Clin Pediatr 3:432-438, 
1964. 

In the New Guinea Highlands, breast feeding was the mainstay of infant 
nutrition. Breast feeding was also traditionally prolonged. Another pregnancy 
might not occur until 2-3 years after lactation. Introduction of foods other 
than breast milk is often delayed until the later months of the first year of 
life. As no semi--soiid foodls are available, softer portions of adult foods are 
given. As an extension of the solid food approach to infant feeding, the use 
of peanut butter as a regular infant food has been successful in some Chimbu 
villages, using home grown and processed peanuts. 

31.~*PAPJA MEW 	 MI. Growth of the Madang.alcolm, L. A. the Asai Child of 


District of New Guinea. 	 J Biosoc Sci 2:213-226, 1970.
 

A total of 249 child]ren and 805 adults living in the Asai valley of the
 
New Guinea highlands and consuming a primarily sweet potato diet was examined
 
and measured for height, weight, sitting height and skinfold thickness. Mean
 
ages for groups of children were calculated from regression equations of height
 
on age for different dental stages.
 

The growth of the Asai child in all measured parameters appeared to be 
.slower than that reported from any other world situation. Average height at 
age 12 years fell more than four standard deviations below the 1978 WHO refer
ence media, with boys more severely stunted than girls. Menarche was estimated 
to occur at 19.7 years. 

Adult ma les averaged about 150 cm in height versus about 142 cm for fe
males. Weights and skinfold thickness, in common with other New Guinean popula
tions, show a progressive fall with age, which was more pronounced in women 
than in men, but did not 	depend on parity after initial weight loss following
 
the first pregnancy. Breast feeding lasted nearly four years with prolonged 
poit partum sexual taboo. Average number of pregnancies for females past 
childbearing was 4.6, with 3.5 surviving children. Under five mortality was 
about 250/1000. 

316. 	 PAPUA NEW GUINEA. Malcolm, L. A. Growth and Development in New Guinea:
 
A Study of the Bundi People of the Madang District.
 
Monograph Series No. 1. Madang: The Institute of
 
Human Biclogy, 1970.
 

A study of infant feeding patterns among the Bundi of New Guinea showed
 
that a Bundi infant was breast fed until a mean age of 4 years. Breast feeding 
was on demand and was limited only by the motner's work schedule. Mashed sweet 
potato, sugar cane, banana and pit-pit were introduced as early as 3-4 months. 

.- ; 
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317. PAPUA NEW GUINEA. Oomen, 11. A. The Papuan Child As a Survivor. J Trop 

Pediatr 6:103-121, 1961.
 

Diet and malaria were found to be the two most important factors in sur

vival of the Papuan child. The diet was predominantly starchy and was given 

too early and in too large quantities to young children. Protein rich foods 

were not readily available. The average Papuan woman has 5-7 live births with 

4 or more lactation periods of about 24 months. About 50% of the infants are 

breast fed until age 2. There is seldom a sudden suspension of breast feeding. 

The first foods are introduced gradually and in increasing quantities. Often a 

toddler and a new infant may compete for the breast. During the study, two 

grandmothers who had not borne children for 11 and 14 years, were observed 

suckling a grandchild and apparently yielding appreciable quantities of milk. 

318. PAPUA NEW GUINEA. Ring, A. and Scragg, R. A Demographic and Social Study 

of Fertility in Rural New Guinea. J. iosoc Sci
 
5:89-121, 1973.
 

The commencement of demographic transition with rapid mortality decline 
and changing fertility patterns has been studied prospectively for 20 years 
among over 5000 persons in Buka and New Ireland -- two pre-industrial societies 

of New Guinea. The demographic study has been complemented by a detailed social 
study of fertility variables in three societies. 

At the commencement of the study the New Ireland society had a high level 
of primary and secondary sterility of gonorrhoeal origin which disappeared among 
the younger women after mass penicillin therapy. The mean age at marriage is 
no longer immediately post-menarchal; the mean age of mother at birth of first 
child varied between 18.7 and 20.6 years' and the mean age of cessation of re
production approached 44 years. 

The three societies each show differing degrees of demographic transition 
with social patterns in one hardly changed by culture contact through to occa
sional voluntary use of introduced contraceptive techniques. The most important 
changes in fertility variables over the 20-year survey were the decrease in 
duration of post-pa-tum abstinence from intercourse, the increase in continuity 
of cohabitation in marriage and other pronat; l effects. 

The demographic assessment of Buka showed age specific fertility rates for 
1962-67 of over 300 per each 5-year age group between the ages of 20 and 39 
with total fertility reaching a maximum of 8680 and with consequent changes in 
family size. The mean birth interval for births fell from 3.15 years for per
sons with first births between 1947 and 1953 to 2.13 years where the first 
birth was after 1961. There are several levels of reproduction with a mean 
birth interval for women for the most productive group of 2.00 years. The cur
rent mean interval for births of 2.16 years is consistent with a maximum bio
logical level of reproduction for a society using breast feeding as the sole
 
significant: negative factor affecting fertility.
 

The associated rapid mortality decline and improved health of the commun
ity were due to the control of malaria and available rural health services as 
part of authoritarian health measures. Fertility decline consistent with 
transition 'heory would require community participation in child spacing to re
establish the traditional family size of three to four surviving children. 
This would entail the introduction of biochemical and mechanical contraception 
to fill the rolc previously taken by postpartum abstinence from intercourse and 
high infant mortality. 
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319. PAPUA NEW GUINEA. 	Scaglion, R. Seasonal births in a western Abelam vil
lage, Papua New Guinea. Human Biology (Detroit)
 
50(3):313-323. Sept. 1978.
 

The author discusses the correlation between seasonality of births and

sexual. abstinence which is linked to the cultivation of ceremonial yams. Fer
tility of yam-growers is compared with that of non-yam-growers, and the impact

of climate and nutrition on fertility is discussed.
 

320. PAPUA NEW GUINEA. 	Venkatachalam, P. S. A Study of the Diet, Nutrition
 
and Health of the People of the Chimbu Area. Hfybebad,

India: Nutrition Research Laboratois: 1-90, 1962.
 

A study of infant feeding patterns was conducted from 1956-1957 in the 
Chimbu area of the Eastern Highlands of New Guinea. Up to 6 months, all in
fants were entirely breast fed. By the end of the first year most infants are
receiving some supplement. At the end of the second year, very few infants were
 
entirely on breast milk, although some continued breast feeding for 4 years.

First supplements were introduced at the time of 
the first eruption of teeth,

usually between 8-10 months. The first supplement was a type of sugar cane
 
called pit-pit. Foods introduced later were sweet potato, banana, corn and
 
green leafy vegetables. Complete weaning was gradual, taking several months or
 
even years. Breast feeding was discouraged when a child had most of his teeth 
and was able to move about steadily by himself. This study documents a signifi
cant decrease in mean maternal weight with increasing parity. (See Malcolm for
 
study reporting effects of boti parity and age).
 

321. 	 PAPUA NEW GUINEA. Zodgekar, A. V. Maori Fertility in a Period of Transi
tion. Journal of Biosocial Science 7(3):345-352.

July, 1975.
 

After 1945 the Maori populationof New Zealand nearly doubled in two

decades: until 1961 the 	Maori fertility was without any change. Analysis of
 
the birth rates after this date shows a decline in birth rates by almost 28%
 
from 1961-72. Only a small part of this decline has been caused by changes in
 
age, ,ex and marital composition. A decline in the fertility of older women
 
and younger women has been noted. Factors considered to be the prime cause of
 
the fertility decline includle: (1) rapid urbanization, (2) a low level of in
fant mortality, and (3) an increase in the overall level of education. (The

relationship between nutrition and infant mortality was 
not discussed.) Women
 
aged 30 to 49 account for 30% of the total fertility. Further decline in Macri
 
fertility will depend upon the tendency of older women to limit their fertility

and on reduced fertility among the younger women. The implications for fertility

changes include: (A) decreasing kinship and familial associations, (B) desire
 
for a smaller family due to demands of urban life, arid (C) increasing contact of
 
the Maori population with European culture.
 


