AGENCY FOR IKTERNATIONAL DEVELOPMENT AID USE ONLY

WASHINGTON, D. C. 20823
BIBLIOGRH:‘IC INPUT SHEET 7206 y

‘e terv st e meime =

LoMIBIECT A'""dgg production and nutrition AS00-0000-0000
(LAYSI g
FICATION B, % LunIANY

Human nutrition

P T|TL.?)T»T6"§U3'.‘ITL_|‘ i )
Infant mortality, literature summaries

*Birke s,

— . ———— -—— -

4. LO.‘;%”"N' ‘ohTE 5, NUMT-:R OF PAGES 6. ARC NUMBER

ARC

7. REFERENCE ORGANIZATION NAME AND ADDRFSE

8. Su PF‘LEMENTARY NOTES (Sponaorlnn Orgarizatlon, Publishers, Avallability)

9. ABSTRACT

10, CONTROL NUMBER 11, PRICE OF DOCUMENT

PN-AAE-0 22

12, DESCRIPTORS 13, PROJECT NUMBER

Abstracts

Children 14, CONTRACT NUMBER

Infants AID/CM/otr-C-73-212 GTS
Mortality 15. TYPE OF DOCUMENT

AlD 830-1 (4-74)



NATIONAL
pl ANNi&q INFANT MORTALITY

LITERATURE SUMMARIES

ASSOCIATION




{2

Carol Burke
10 - 11 - 73

Abramowicz, Mark and Henry Barnett
Sex Ratio of Infant Mortality.
Amer. J. of Diseases of Children, V. 119, April 1970, pp. 314-315.

RESULTS.

1. The excess of males in infant deaths hzs increased in the 1900's
as infant death rates have declired. Data is nressnted for How
York City and in a compilation of rates for select developad and
underdeveloped countries (Australia, Chile, Denmark, England and Wales,
Guatemala, Jamaica, Japan, Luxembourg, Mexico, New Zealand, Sweden,
Switzerland and United States).

2. The rise in sex ratio is not a function of time alone. A plot of the
sex ratio for 13 developed and underdeveloped countries between 1915
arld 1945 showed points arranged in a rectangular distribution.

socio-aconomic classes and medically underdaveloped countries.
- Hammettd Ed:  Studies in Fetal and Infant Mortality. Amer. J. Public

Health 55:1152~1163, 1965.

3. [Male disadvantage in surviving infancy is less in nonwhites, lower

4. [ Although all causes of death in infancy except pertussis are more likely
to 'kill males, the climinaticn of many of thesé ‘diseases has bean
accompanied by an increase in the sex ratio.

Wyllie J.: Sex Differences in Infant Mortality. Canadian Public
Health Journal 24:177-185, 1933.

5. A British study repoerted that both still births with fetal defects and
infants in whon corgenital malformation is primary cause of death are

more likely to be female. .
American statistics report a male predominance in infant death from

congenital malformation. ( No data presented)
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tykroyd, W.R.

Nutrition and Mortality in Infancy and Early Childhood: Past and
Present Relationship.

AR, J. Clinical Nutrition 24: April 1971, pp. 480-487.

To consides how past trends in infant mortality in developed
countries and present differentes dn—di+fferemees in infant mortality
in undeveloped and daveloped countries relate to protfbn—calorle
malnutrition.

LITERATURE REVIEW

1. Aykroyd describes England's experieﬁces re: infant mortality in
the early 1900's as documented in George MNewman's Infant Mortality
(1906). The following is a summary of these experiences.

o High mortality districts in England prior to 1905 were
characterized by high density of population and consider-
2 able degree.of population, i.e., urban districts. This
" difference in rates between urban and rural districts is
true of Ireland aad France too.

o There also vere also higher infant mortality rates in slums
than in prosperous areas of certain citics too.

¢ Eighty-four percent of infant deaths in England and
Wales in 1904 were caused by p::naterty, congenital
conditions, atrophy ard debility, diarroea cnd enteritis,
convulsions, pneumonia, tuberculosis, whooping couzh
or measles,

o Prematurity, congenital conditions, and atrophy and
debility were the three most common causes of death.
And they were mast fatal in carly weeks. Diarrhea and
enteritis was the fourth most common cause of death and
was a killar throughout the first year.

o Diarrheoa is 7 to 8 times highar in overcrowded urban
_area$§ than in rural areas.

o DMortality ratio of hand-fegd to breast-fed infants was
3 to 1.

o Groups who breast feed--rural poor, urban well-to-do,
Irish and Jews--~had low mortality rates.

o Infant deaths are most common in the first 3 months.
o The percentage of total infant mortality occuring the

first 3 months varies inversely with the total infant
nortality rate. *



0 Mortality between 1 and 2 years was a quarter or a
third as large as infant mortality.

RESULTS,

Aykroyd conmpares the past English experience to the present
experiencas of undavelopad countries. (No data or literature review
provided for underdeveloped countries.,)

Similarities include:
© Both have high infant mortality rates. -

© Ratio of neonatal deaths to post peonatal deaths is
similar, with a predominating percentage of deaths
in the post neonatal period. :

.e Both have high mortality in 2nd year of life.

o Diarrhoea and enteritis are common causes of death in
the lst year; and they are more common in urban areas
than in rural areas.

0 HMeasles is an important cause of infant death for both,

¢ Early cessation of breast feeding endangers life for
both because substitutes are often infected and lack
nutritional value.

i There is on2 important differencze, that is no reference to
kwashiorkor (z manifestation of protain-calorie deficiency in which
protein is the etiological factor and seen mainly din children 1 to
3 years.)

o Atrophy and debility can perhaps be enalajous to PCHM.

0 Mehlahrschaden described by Cerman pediatricians, Czerny
and Keller, in 1928 night ba kwashiorkor. (Mehlahrschaden
is an illness resulting from diets composed mainly of
cercal gruels  and characterized by diarrhea, mnuscular
atrophy, edena and fatty. Similer conditions were observed
in Italy and Switzevland.

PCif has been eliminated from some underdeveloped communitieg—-
Barbavdos, Puerto Rico, and a Pakistani Vallage transferred to England.
This is probably becausa milk substitutes in the cormwunities are hy-
genic and nutritious.
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Baerbz,.L, Morales, E., Verastegui, G., and Graham, G.

Diet Supplementation for Entire Communities. Growth and Mortality of
Infants. Growth and Mortality of Infants and Children.

Amer. J. Clinical Nutrition, V.- 23, No. 6, June 197G, pp. 707-715.

To measure the effects of food supplementation to people living in
othervise unfavorable environments.

DATA BASE AND DESIGN.

.

Semiannual census and anthréﬁetric measurement of all residents on a

sugar plantation in northern Peru with four separate independent populations
which were characterized by same management, similar ethnic origins, similar
sizes, age distributions, occupations, housing conditions and wages, and
partial payment in food, were taken from 1962-67. Two populations

were given food supplements of equal caloric value, but one was provided
almost twicze the protein content given the other. Two populations

were used as controls. (One control population had a food supplementation
program for 6 to 30 month old children only beginning 19565.) All
populations received medical care also.

RESULTS.

1. Total caloric intake was not increasedl'but'rhtﬁcr foods of lesser
nutritional value were displaced.

2. There was a similar increase in the heights and weights of adult men
and women of all four groups apparently independent of food supplementa-
tion. This is consistent with fact that caloric intake was not
increaseud.

3. There was appreciable improvement in the devel@pmental quotients =
for weight and height of preschool children. for all four populatiois,
particularly two groups (one supplemented, the other control)
who were less well off initially.

4. There was no chanze in the quotients for weight and height of the school
age children in all four populations

5. A modest but steady improvemeant in height quotients of adolescents
was apparent for all four populations.

6. There was marked seasonal variation in weipght quoticents of preschool
children and adolescents of control populaticns.

7. There was a decline of more than 60 percent in beth infaat and

preschool nortalivy in the two nopulations givcn additional ’ood
VIORL 10 v e e A e ‘ )
A . K tr (AN o

[ SR ..
There is graphic presentation of quutxents fae weicht “and h;;bn(
by aze and sex for the four populalions



pLE
Carol Burke
10-18-73

Berg, Alan and Robert Muscat.

Nutrition and Development: The View of the Planner.
Amer. J. Clinical Nutrition 25:

February 1972, pp. 186-209.

This article contains a brief literature review to establish that

there is a nutrition problem in developing countries. Reference to Latin
America are cited below. There is also a presentation of some findings

of nutrition studies. For exampley-—- Yalnutrition during the fetal period
and infancy is associated with intellectual impairment which may be irrevers-
ible. - Heredity is the Key to the ultimate size a child can attain, but
it is nutrition that largely determines how close?¥ he will get 'to his
genetic potential. Nutritional deficiency is common in pregnant women and
is responsible for a considerable portion of maternal deaths and premature
births. Nutritional deficiency is also common among children and an associ-
ative cause of many deaths. The remainder of the article.is a cost-benefit
analxsis of returns to better nutrition.

LITERATURE REVIEW.

WHO/FAO Protein Advisory Group. Food Agr. Organ. U.N. Statement No. 3, 1969.

Malnutrition is an underlying or an associated cause of 52 percent of all

deaths of 1 to 4-year-olds in Latin America.

" Immatutity, often nutritionally related, caused 47 to 74 percent of deaths

in the 1lst month of life in Latin America.

Malnutrition is an associated cause in 55% of the deaths attributed to

infective or parasitic diseases among children under age 5 in Latin America.

Bengoa, J.M. Recent trends on Prevalence on Protein Calorie Halnutrition.
Protein Advisory Group. SHO doc. 1.2.1/1. Geneva, September, 1969.

There is an appendix which contains data regarding child mortality and

malnutrition in selected countries, including many Latin American countries.

Malnutrition 25 an underlying or an associated cause of deaths of children

under 5 years.

Deaths by age group due to five nutrition-related causes of death.

Malnutrition as the underlying or associated cause of death in children aged

1 to 4 years.

Number of deaths by age group at existing rate comparecd with number if rates

of India, Taiwan, Japan and Sweden were applied.

Child mortality by age group, 1970.
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Butz, William P.

Puzzles in the Demographic and Economic Behavior of Rural Southeast
Asiansg: An Economist's View

Rand Paper P-4903

December 1972

« Reviews some unexplained reactions of Asians to various aspects of
development and suggests some economic hypotheses for testing tha
might explain them. '
* FPor a review of the evidence of a relationship between income and
fertility, see N.H. Loewenthal and A,S. David, Social and Economic Correlates
of Family Fertility: An Updated Survey of the Evidence, RTI, 1972.

+ "Characteristics of inappropriate but common research methods..." are
destribed in W.P, Butz, Research and Information Strategies to Improve
Population Policy in Less Developed Countries, R-952-AID, February 1972.
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Chopra, J., R. Camacho, J. Kevany and A. Thompson
Miternal Nutrition and Family Planning.

Amar. J. Clinical Nutrition, Vol.

23, No. 8, August 1970, pp. 1043-58.

This is a report summarizing the {indings preseated at a WHO Expert
Committee on Maternal Nutrition and Child Health (1969).

Defective nutrition of pregnant and lactating women results in poor
physique and health among mothers and growth retardation and high
mortality rates among infants.

RESULTS.

1.

2.

.

The nutritional needs in pregnancy and lactation are greater.

(Exact requirements are presented.)

‘The diets in developing countries are likely to be deficient

-in vitamin A, B vitamins and ascorbic acid.

] ’

veliles o N
..Toxemia and anemia are common clinical abnormalltlgs of pregnancy.

- . ’1' I

e r. '

Malnourished mothers, especially poor primigravidaes, are

liable to develop preeclampsia and eclampsia.

lhere is a well-marked socio-econemic gradient in wmaternal
statu; and perinatal mortality rates are lower in tall mothers.

Pregnant women in developing countries tend to gain
in developed countries.

less than those

There is little evidence of successive presnancies and lacration
tS |

on maternal waight.

The smaller the interpregnancy interval, the higher the incidence

of prematurity.

Protein-calorie malnutrition is more coumon in families with closaly

spaced pregnancy (less than 2 years).

Food intakes of pregnant znd.lactating wemen in Latin America are low

compared to rccommended allowances.

Latin American countries have low income, low animal protein supplies

per capita and high mortality rates.

Abortion is a major cause of maternal mortality in Latin America.

(Puffer and Criffith)

Lactating wvomen tend to weigh less than non~pregnant,

women. (Arroyave)

non-lactating

)



l4. Poor pregnint women in Latin America tend to gain little weight,
(Arroyave)

L5. Abvut 13 pu”c nt of newborns in Latin Amarican countriss have birth-
valsht less than 2300 7.

L6.| Grouwth of breast fod infants in Latin America during first few
months is satisfactory, but there is a falling off in growth there-
after. The falloff is more marked among non-breast-fed infants.
(Monckeberz)

L7. Gastrointestinal infections and infestations are probably causes
of impaired growth and secondary malnutrition, especiallv.when
associated with unsatisfactory feeding practices. (Mata et.al.)

.8. Impairmant of physical development of infants is often paralleled
by defective neurophysiological development.

.9. ] Facial lesions are common to pregnant lactating women in Latin America.
The incidence of thyroid enlargement also appears to increase during
_ pregnancy. And goiter due to iodine deficiency exists in certain
mountainous regions. (ICHND)

'0. Blood lzvels of imost substances of nutritional importance are
relatively low during prognancy. (INCAD)

1. The incidence of areunia (iren deFlﬂluncy anania) in pregnant women
is twice that in non-pregnant women. (PAHO)

2. Poor pregnant wonmen have low urinary excretioan and reduced levels
of red bluod cell riboflavin in Guatemala. Turtharmore, a pattern
of plasma free amino acids suggestive of inadequate protein intake
was found. Newborn children from these notherg also showed this
alteration. (Beteta) -
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A.S. David (&d.) )
Infant and Child Mortality and
Fartility Behavior Conference
Posearch Triangle Institute
Qcotober, 1970

AID Contract NESA/460

It is cost-effective to allocate family planning resources to health
and nutrition progran;

Short cffects: economy of combining two programs.

Longrun effects: a consequance of reducing infant and child mortality
by improving nutrition and/or general health of mothers and infants, is a
decline in fertility. The probable causal relationship is not known.

CONCLUSIONS

1. The use of nutrition supplements will affect population size and subsequent
* growth rates through

l. completed family size, as infant and child mortallty declines,

2. "fecundity, and

3. acceptance of family planning services

all A{C(le

2. Infant mortality and desired family size relationship
é ffl fzt' u71 .,CJ

- Rational behavior is assumed, but myopia may p*evall R el o ax‘ub'
. Fertility may decline without decline in mortality; c.u. Taivan (1906 1939)" P
continually declining movtality from an expected life of 23 years to 45 years,-
with no declines in fertility.
. The inpact o7 improved nutriticn, more sbundint é-tacmic oppertunities
and lower movrtality, =2y be 21 increasz in Tertility, rather than the reverse
e.g. areas of India and Pakistan where the impact of increased food is relax—
ation and increased fertility.
. The exposure to risk of infant death is greater, the larger the family. So,
finding that women with deaths of children have higher fertility is not evidence
that they have increased fertility because of those deaths.
. Cross—-sectional as well as longitudinal analysis indicates a relationship
between declines dn infant mortulity ond subsequent reduction in fertility.,
Howaver, mwost studieg have not looked at variables that might explain these
declines.
. It is not possible to prodict the overall effect of a decline in infant
mortalitv on population grovth since other independent variables that affect
fertility may also cuange.
. Also other variables that affect fertility wmay also vary amcng different
segiments oi the poonulacion.

Birth rate, nuiber of births, ete., may decline without a decline in desired
family size. So, in order for a decline of mortality to decrease population
growth, it must affcct the variable completed fertility.
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Erhardt, C.L., H. Abramson, J. Parker and F. Nelson
An Epidemological Approach to Infant Mortality.
Arch. Envicon. Health, V. 20, June 1970.

Carol Burke

10 - 11 - 73

To examine ¥w the socio-influences on infant mortality, as well
as the influences of duration of .gestation, weight at birth, age of
mother, parity, interval between pregnancies and certain abnormal
birth conditions.

DATA BASE AND DESIGN.

Examination of 7,308 infant deaths recorded among 299,316 live births
in N2w York City during 1966 and 1967 via a confidential medical report
which accompanies forms for birth and fetal death.

RESULTS.

Most of the findings

of this study are not relevant to our study.

So I will merely list the subject area to which these findings partain.

Distribution of infant mortality rates by

ethnic group

Distxzibution of infant mortality

and ethnic group

Distribution of infant mortality
care and ethric group '
Distribution of inlant mortality
class of mediazn income
Distribution of infant mortality
(type of hospital)

Distribution of infant mortality
and ethnic group

Distribution of infant mortality
complication and ethnic group
Distribution of infant mortality

rates
rat?§
rates
rates
rates
rates

rates

type of servize(private or general)
Distribution of infant mortality rates by

and ethnic group

by

by

by

birth weizht and
duration of gestation
extent of prenatal
district, i.e.

place of delivery

aze of mother, parity
type of pregnancy
mode of delivary and

causes of death, age

Distribution by legitimacy, age and ethnizc group



Feldstein, Martin, S., "A Binary Variable Multiple Regression Method of
Analysing Factors Affecting Peri-natal Mortality and Other Outcomes

of Pregnancy," Journal of the Royal Statistical Society, Series A
(General), vol. 129, Part 1, 1966, pp. 61-73,

*+ Regressions are estimated ‘;LIWhiCh each of the variables is binary.
Data: a survey of all births for one week, all stillbirths and neonatal

deaths for 3 months.

+ The error terms for equations with dichotomous dependent variables are
heteroscedastic (see Smith re Goldberger); OLS is inefficient, but
unbiased, in the face of heteroscedasticity.

*» When all variables are dichotomous, the elements of the moments

matrix are simply counts of the observations in the relevant sub-class(es)
and the matrix can be put together from the information in Q(Q-1)/2
two-way tables, where Q is the number of factors (each of which will

have some number of sub-classes).

. "Adjusted percentage deviations are, defined as di/y where § is the mean of
the dependent variable and d; =o¢; - \,Zoc. m « N is the sample size,o¢;

ando¢j are the coefficients for the dummy variables of a particular

attribute, say age, and the /2, are the numbers of -observations that

fall in class j of that attriggte.

* Derives formulae for the approximate standard errors of the adjusted
percentage deviations. Basically, since each di is a linear combination
of regression coefficients, its standard error is a linear combination
(using the same weights) of the variances and covariances of those
regression coefficients, w/Vw. The standard error of di/§ is closely
related. '

* The rest of the article presents illustrative calculations from regressions
using age, parity, and social class as their independent variables. Finds

that relative disadvantage of women under 20 turns into a (statistically
insignificant) advantage when social class and parity are held constant.

* Discusses "standardized rates' versus regression techniques. Indicates
that standardized rates require many more cells, thereby running a

greater risk that the estimates used will not be statistically reliable.
Regressions can incorporate more factors.



Goodhart, Robert

Criteria of an Adequate Diet

(Eds.) Wohl, M. and R. Goocdhart

Modern Nutrition in Health and Disease, Lea & Febiger (Philadelphia) 1964

. The animal body requires calories, .certain fatty acids, amino acids,
vitamins, minerals and water in varying amounts and combinations for growth
and maintenance and repair of tissue.

. Diet patterns and food values vary among individuals and geographic areas.
Also requirements for specific nutrients very depending upon genetic and en-
vironmental factors, diet patterns, age, sex, rate of growth, severity and
nature of stress situation, ctc. ' '

. Dietary requirements have been recommended by manv and thev all differ. The
ones presented in this article are Dietary Standards for Canada, National Research
Council (U.S.A.), Interdepartmental Committee on Nutrition for National Defense
(U.S.A.), Food ‘and Drug Administration (U.S.A.) and Standard Nutritional Require-
ments for ‘Japan. The differences are a function of age, extent of physical
activity, source of nutrients, etc.

. .Adjustments in calories are necessary for pregnancy, lactation, growth,
physical activity and metabolic Dberrations.

. Protein requirement is increased during pregnancy and lactation, during
recovery from disease and injury and during periods of rapid giowth. The re-
quirement 'is actually for amino acids, rather than prolein as such. So the
biological value of animal proteins, as compared to vegetable proteins, is
higher; since vegetable proteins are incomplete in amino acid composition for
animal tissue synthesis.

-+ Vitamin requirements are different for people suffering from disease,
metabolic disorder and injury.

. The phosphorous allowance should be at least equal to the calcium allowance
in diets of children and women during the latter part of pregnancy and during
lactation. TFor other adults the phosphorous allowance should be about one and
a half those for calciun.

During pregnancy, active growth, active sexual period of the female and

blood loss, iron requirements increase. —

During adolescence and pregnancy it is important to intake iodine.
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Gopalan C. and A. Nadamuni Naidu
Nutrition and Fertility
The Lancet, November 18, 1972, pp. 1077-1079

Malnutrition limits fertility.

Methodologz.

Comparison of the sex ratin of populations at different age periods.
Results,

1. Effects of Malnutrition on Fertility.
a. Sex Ratio of Populations

+* In almost all affluent countries the F/M ratio is above
1000, while in developing countries the ratio is uniformly
below 1000.

* There appears to be a decline in the sex ratio in ége range
' 1-12 years in India which is attributed to higher mortality
among girls than boys; and malnutrition is considered the
main cause of this preschool mortality.
* The decline in the sex ratio in the ‘reproductive period in
India is attributed maternal mortality, again arising
mainly from malnutrition.

Age of Menarche

* A survey of the Indian population showed that the mean
age of menarche is higher in rural than in urban populations :

* Another Indian survey indicated that the age of menarche
was higher in lower socio-economic classes.

* The above findings were considered evidence of higher age
at menarche among malnourished groups.

* The delay in the onset of menarche is likely to maréinally
reduce fertility.

c. Pregnancy Wastage

A follow up of a survey of Indian women in malnourished Indian
communities suggested that 30% of pregnancies ended in niscarriages
and abortions.

d. Maternal Mortality

In Tndia more than 20% of maternal deaths are .ceuscd by anewmia. (Menon,19567)



e. Stillbirths

The stillbirth rate is 11 per 1000 live births and prematurity
attributegmtgquggrggl_ga]jutritiqg_is considered the major cause,

o — -

f. Lactation

Practically all mothers in malnourished countries breast-feed
their children (Someswar et. al., WHO report, 1959) and
lactation is associated with infertility.

Also, the mean interval between pregnancies in poor-income
groups in India is about 32 months.

2. Effects of Uncontrolled Fertility.

a. -On Nutrition

617 of cases of protein-calorie malnutrition were of birth order
4 and above. - i o o

[ i

b. On Maternal Health

Mean interval between pregnancies in India is about 32 months
. 2 . .
and much of that time women.and nursing; and diets are not

adequate to meet additional requiréments of pregnancy and
lactation.

A survey of pregnant women showed that 56% had low hemoglobin

values and that the incidence of anemia and signs of nutritional
deficiency were higher in women of later parities. (Viswesizara,1971
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Studiss in Fetal and Infant Mortality

Methodological Approach to the Definition of

Perinatal Mortalicy.

Amer. J. Publiic Health, V. 55, no. 7, pp. 1012-1023. (0%5)

Mdrcality at ages where biological factors are more important than
environmental factors, neonatal period (under 28 days), will be characterized
by greater sex differences and less racial diiferences, smaller variabil-
ity, weaker corrvelation with level of living, and less reduction with improve-

ment of environment by time.

.

And the neonatal period where neonatal mortality is meant to be
a measure of mortality due to prenatal and natal factors, or biological
factors, is not homogeneous. Mortality beyond the first week of life
behaves in a way similar to mortality during the postneonatal period,
while fetal and early neonatal mortality behave in another common way.
(So thHe term “perinatal mortality" should be used to refer to infant deaths
during the first week of life and to fetal deaths.)

DATA BASE AND DESIGN.

U.S. Vital Statistics and Census Data for the 20 largest states (population
greater than 3 million) are used to calculate six indexes -- average annual
mortality rates per 1000 living for under one day,, 1-6 days, 7-13 days,

14-27 days and 1-11 monchs and number of fetal deaths per 1,000 live births;
and cumulative rates by age are computad from these six indexes, alone and

in combination with fetal deaths. Also, five indicateors of level of living
derivad from 1360 Zensus data are used -~ 1959 median income of families,
median school yzars completed by persons 25 years old or over, percent of
housing units described as "sound, with all plumbiag facilities," percent
housing units with 1.0l or more persons per rcom (crowded), and rumber of
persons in the occupation group ''medical and other health workers" per 100,000
population. Rank correlation coeificient is used; ranks are assigned so that
a negative correlation implies that, as level of living improves, the
mortality index diminishes. i

For lonz-term study, U-S. average annual rates for 1957-1959 and 1949-
1951 are taken as percents of average rates for 1941-1943. The differencea
batween thase percents and 100 percent represent the achieved reduction in
mortality.

RESULTS.

1. Sex and Race Differentials

. Mortality is hizher among males than females duriny the first year of
life m»nd the difrerencas hetveen nale and female rates are areater in the
neonatal period than in the postneonatal peried.

» donwhites bave hilihor fetal and o7 cortality than whices and tho

Aifrer coces dn rates v greates i the aesracenacal thaa Lo tha neoneial

period,



. The first month of life is not a homuzenecus interval. There are larger
racicl differences und fewer sex diiferences beyond lst week.

2. Variability in the mortality 1ndexeo.
Hww b (dopeadiev
« The coeificient of variation (dlluhmatlc mean of the ruatios for the
20 largest states) is smaller for the nzonatal mortality rate than for the
postneonatal mortality rate (9.5% and 27.9%).

. Within the first month of life, mortality during the first day of life
has the smallest variability (6.1%); and variability increases with age
until beyond first week and then :amains at the same nigh level thereafter

(24.0 - 27.9%). .
QUCaGe | weel ¢

+ - The coefficient of variation for the fetal death ratio (16.§2) is close
to that for infant mortality during lst week.

3. Correlations between mortality indexes and level of living indicators.

Correlation coefficients between the fetal and infant mortality
and indicators of level of living show that -

. There is a negative correlation that is highly significant (p less than -

0.0D) in most cases, 1nc;ud1ng fetal deaths.
ey ol avatrmaters ol oo ol e, v

.+ Correlation is stronger with the Dost-neonaual mortality rates than the
neonatal mortality rates.

. Correlation is not significant with the index of mortality during the
first day of life.

. The negative correlation gradually becomes strongzer beyond tha first
day of life.

4. Trends in Fetal and Infant Mortality.

. Comparison of average annual U.S. mortality rates for periods 1941-1943,
1949-1951, and 1957-1959 show the greatest reduction occurred in the rates
of mortality beyond thes first week of life (two or three times as much as
reduction in mortality is—easlier -yegrs).

w st w:”:‘?‘;



Heer, D.M., and Hsin~ying Wu

"The Separate Effects of Individual Child Loss and Community Mortality
Level Upon Subsequent Fertility in Taiwan"

Paper presented at the meetings of the International Union for the
Scientific Study of Population, Liege, Belgium

August, 1973

* Based on samples taken from 2 Taiwanese villages -~ one with high child
mortality, the other with low child mortality -- the authors present a
multiple classification analysis showing that the high mortality village
had more births, when other variables were controlled for, and that,
within the same village, parents who perceived a higher mortality had more
births (for 2nd and 3rd parity women separately).

* Some evidence that there are more subsequent births if the existing
children are female.

*  Town mortality level appeared to affect subsequent births more strongly
than perceived mortality, contrary to expectation. A retest showed that
the correlaﬁion between responses to the perception questions was
relativelxk%nd thus that the variable may have been poorly measured.
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Specific parameters that are influenced by maternal nutrition include:
toxemia and other maternal complications; length of labor; newborn weight
(notably liver weight), length and chest circumference; incidence of pre-
maturity, stillbirth, abortion and sterility; and intelligence and reading
ability of the offspring. o .

BODY_WETGHT.

. There is a positive relationship between maternal weight and fetal size,

with large infants associated with parental adiposity (obesity). (Thompson

and Billewicz, and others).
“1C {I[' o~

. Babies with birth weightt;iﬁ 2 1bs. above average fared as poorly as infants

with the same degree of underweight at birth. (Baumgartner et al.)

. Women with better nutriture responded more favorably to treatment for
recurrent abortion. (Forzuin and Benum)

. There is an abnormal work response (?) in women'with poor reproductive
histories. (Seitchik) )

cdroa’ L ey
+ Serum protein concentraticons appear meaningful to perinatal morbidity
and perinatal morbidity seems to be reduced by administration of vitamin
and mineral supplement<” (Tompkins et.al.) However, a Vanderbilt erxperience
indicated no advantages to dietary intakes in excess of recommended
allcwances or to a vitamin supplementation--results prebably attributed to
good overall nutrition status of patients ou entering pregnancy.

PREMATURITY.

. Prematurity appears to occur most frequently among infants of under-
nourished women. (Baumgartner; Clements; Kaltreider; McGanity et.al.; ei-.)

+ Gravida (pragnant women) who are underweight at time of conception as
well as those who fail to gain adequately during first and second trimesters
seem especially disposed to have newborn in relatively lighter weight _range
that is associated with a tendency to premature separation of the placenta
and an overall increase in morbidity and mortality. ~° T

» Infant birth weight is correlated more closely with weight and probably
with materpal height at conception than with maternal weight during a
pregnancy.



.« Satisfactory nutviture ac the cutset of pregaaicy does not protect
against the adverse effects of an unsatisfactory gain throughout pregnancy.

. Big babies are not alwvays the best babies. gxample, the ezcessive size of
infants born to diabetic women is due to thiamin deficiency in the infant
(Beri Beri Infaat). o

F -4

TOXEHIA. (An ill-defined ternm rcferv{ng to metabolic disorders of
pregnancy characterized by hypartenion, (high@ﬁerinl blood pressure) edama
(an accumulation of an escessive amount of fluid in cells, tissue or serious
cavities) and albuminuria(presence of protein in uring}

. Maternal nutriture influences the occurrence of toxemia. (Thompson;
Steitchik; Smith; etc.) But the precise nature of this relationship is
undeftermined., ‘ '

. .Toxemia occurs most commonly among patients who are overveight at con-
ception as well as those who gain weight excessively during second and third
trimesters. A smaller though often more serious increment in toxemia is
noted among.women who are markedly underweight at conception and who fail to
gain adequately during the antenatal period.

+ Inclusive evidence has implicated the intake of protein, salt and single
vitamin components in the causation of toxemia. The decrease in toxemia

in parts of Europe since World War II has been attributed to a reduction in.,
calories, fat and protein, as well as an increase in relatively underfined Lt
carbohydrate products (Dalderup). The concensus in United States is that #" """
a high rather than low protein intake protects against the development of

toxemia. .(Leathem; Beaton and Arroyane; Glowskietal; Werch et.al.; Smith et.al.)

. Norwithstanding increased vitamin B6 requirements during pregnancy,
especially in toxemia patients, dietary supplementation with pyridoxine
(Vitamin b6 which includes pyridoxal and pyridoxamine) does not appear to
influence the frequency or course of toxemia. (Hillman et.al.)

. Excessive pregnancy weight gain and toxemia should be dissociated
(Fish et.at.)

—
. Toxemia is associated with an excess of exchangeable sodium in the fat
free tissue (Plentl and Gray).

» The effects of emotional stress on maternal metabolism are related to
the occurence of toxemia (Soichit).

CONGENITAL MALFORMATTONS,

- Deficiency states caused by malnutrition or pharmaceutical agents are
associated with congenital malformations. (Warkany; Hale; Millen; Frazer;
Hammond) Efforts to identify nutritioral deficiencies (no more than 10

percent of congenital malformations are divectly attributable to genetic

factors per se) have been unsuccessful.



r‘. There is a greater frequency of conyenital malformation aireny offspriag
of the lower sucic-economic group (Coifey and Jessap; Anderson et.al.).

. There is an increasad occurence of congenital malformation among children
of the undernourished (Edwards).

\
AWTMIA. (low herozlohin concentration)

. Some have associated anemia in pregnancy with complicaticns of pregnancy
both fatal and maternal (Traylor and Tropin; Giles and Shuttleworth; McClea;
etc.) Usual anemias are not unique to pregnancy, but precipitated by and
exaggerated during pregnancy.

. . Hemodilution (Pseudoanenia) occurs during pregnancy, with hemoconcentration.
following labor and puerperium (pericd from termination of labor to indution
of the uterus, usually 42 days) (Miller et.al.; Pritchard; Tjan and Okey).
However, in most cases a fall in hemoglobin can be prevented or limited by
adequate and timely supplies of iron (Lowsnstein et.al.; Holly, Miller ct. al.;
Pritchard; etc.),

. The'anemia-inducing potential of an infection, notably those involving
the urinary tract, are relevant (Holly, Giles and Brown).
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fwdern Nutrition in Health and Diyease,

Lea & rebiger (Philadelphia), 1964. pp. 1123-1132.

- Infants need more of all nutrients. Not only do they require uurriencs ror
arowth, hut in addition, their requirenents for maintenance are higher than that

oL an adult _because of their higher metabolic rate and more rapid turnover of
nutrients.

. 'The requifrements for a newborn infant are 2 to 3 times as great as those
of an adult Na_terms of body wq;EEE.

- The basal heat production (heat production under conditions of rest) of an
infant is high due to his relatively greater body surface and his larger propor-
tion of active metabolic tissue.

- Energy required for growth is greatest in the newborn period, decreasing
rapidly during first year and more gradually until puberty. .

- Other special additions include crying which doubles the metabolic rate
and excretion which is greater in infancy. (A placid infant may thrive on as)
little as 70 calories per kg., compared to 130 calories required for a child
who cries often.)

1. Protein requirements

. Moce protein is required for maintenance of tissues, rmaturation of tissues
and growth of new tissus during infancy..This is becaduse all these functions
require additional nitrogen erxpenditure, unlike renaral activity.

»  The requirements for protein appear to ve met by small quantities of breast
milk (2.0 - 2.5 grams per kilo) because of its quality, constancy of composition
and regulavity of administration.

. Cew's milk, formerly regardFd as inferior to breast milk, when processed
. . o b . . . . . . .

in such a way to avoid curd igiestien, is equivalent (protein is utilized as
-

efficiently).
2. Amino Acid requirements

weferences for stwlies of amino acid requiremants of infants not under.,a,f’
-conditions of maximum sparing.of essential amino acids, are provided. hy?(;ﬁ”
' o S

Coriiiiencee 100 X ECOLLI e
b < P ¢
Certain amino acids, "patterns of essential amino acids," are required L1545 '}
[ O

becauso they can not ba synthesized by animals. RIS o

(or e
FAO and WHO have concluded that no artificial pattern is superior to that !
oi wiole ege or human milk aad the pattern of one of these is not superior to

the other,
2 - ;
d.oorat o requirements

Lo A deadiny normal intunts dic appears desirable to include a certain
avount of fat din the dict. but no partienlar far fa cvear.oata.



4. Carbohydrate requirements.

. Roughly half of an infant's caloric requirements are usually supplied by
carbohydrates.

. Infants fed carbohwdrate-free diets tend to develop retosis(?).

5. Mineral requirements

.  With the exception of iron, the breast fed infint uppears to get the
requlred amounts of minerals.

> .Daficiencies in minerals do not ordinarily arise from inadequate intake,
but rather from pathologic processes in which there is an abrormal loss of
electrolytes from the gastrointestinal tract, kidnev and skin.

. Oxidized sulfur is not required since it can be nanufacturcd by animals
if protein intake is adequate.

. Iron-*deficiency is the important and common mlneral deficiency. Tt is
seen in infants fed exclusively milk (both cow's milk and hurman milk are
deficient.) dety Anitiiias iAo, I T ﬁ‘;/

o

. Calc1um supplementation is usually necess.ary for a nilk fres dict.

. . - \ £ .
. The requirements of children for trace mincrals -- copy®, munnanese, line
and selenium -- are unknown.

6. Vitamin requirements

. Nicotinic acid can be svnthesizad from protein. Uo ii protein intake dis
adequate, it is not required.

.

. Vitamins'B19 requires no consideration in an in/oal's dict.

. Folic acid is not required in an infant's diet, if the dict contains adequate
Vitamin C and if antibiotics are not being givea.

. Other known B factors and lipoic acids inrorstent oo et dsers Do netoholic
reactions, are not establisha:d az roquired.

.
-
—
3
»
v}

. In infant feeding .ascorbic acid and in srevilining
nllk much of the ascortic acid 1 desirere SR T ot L ad rvgornitied
cow's milk do not furnish adeaquite Vitamin D.

“. It has been claimed that Vitaain E duficlency etists in pane prenature
infants (Gyorgy).
. Instances of macrocytil anermia in Feashicetor ooriesta bce e ended to

administration of Vitamin E.



7. Water Requirements

. Infants are peculiarly susceptible to lack of water. Water loss through
kidney and skin is greater in infants than adults. In addition, they are rore
subject to pathologzical processes causing water loss, such as voniting and
diarrhea.

. A daily intake of 150 cc. per lg-is required in non-tropical conditions. In
tropical conditions 175ce. per kllo or more is required.

8. Overnutrition

+ The extent to which effective reserves can ba stored is questionable.

Reserves of flesh in the case of calories, can be accumulated ascainst future
situations of caloric deficit. When it comas to specific nutrients it does

not follow. Water soluble vitamins (dehvdration fever), proteins, carbohydrates
~(kwashiorkor), fats (ketosis, lipemia and fatty liver) and minerals (toxic
episodes), in excess can have adverse effects.
- ‘ (@dn*uu(“4. >"’K;
9. The'tutrition values of cow's milk, selectled modified milk and breast
nilk are discussed, along with relative mechanical difficulties of digestion
and pathogenic organisms.

10. Proewature infants

. Their caloric requirements are high despite low activity.
. They absorb fats and fat soluble vitamins poorly

. They have preater need for Vitamin C.

. Their basal energy requirements are higher.
. Their orowth rate is more rapid.

. Caloric loss iun the excreta (largely unabsorbed fat) is greater.

. Recormended caloric intake for premature infants is 125 calories per kg.
as soon as this can be tolerated.
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I. Nutrient Requirements.

. The requirements for protein, calories and iron are proportionately higher

in young children than in adults because of their rapid rate of growth.

+ Many bacterial and parasitic infections which are common to young children
such as diarrhea and roundworm, increase their nutritional requirements. Diarrhea
prevents 'full absorption and large parasites take up food themselves. Also,
fever incrééses the body's needs for protein, as well as resulting in poor appetite
and vomiting. .

» Pregnant and lactating women have very high dietary needs for growth of fetus
and uterus and for human milk production.

. Table of‘nutfitional requirements by age is attached.

II. Food Preparation

. Me;hods.of food preparation affect the nutritional content, as well as the
digestibility of foods. For example, over-soaking and cooking too long in water
can result in loss of water soluble vitamins. Aiso, over-cooking can destroy
nutrients such as vitamin C or certain amino acids.

III. Tropical Foods

Tropical diets are usually based on one or more staples, and therefore, are

composed of bulky carbohydrates principally. Foots, plantains, etc. These foods

ire largely sources of carbohydrates. They are particularly difficult for
hildren to eat in nutritionally adequate quantities, because they are both low
n protein (1-2 percent) and extremely bulky. These include sweot potatoes, yuca,

'otatoes and vegetable fruits such as carrots, breadfruit and dasheen.



Cé;eals. Cereal grains are not only sources of carbohydrétes, but aiso
contain'significant quantities of protein (10 percent). But their protein is low
in the essential ;mino acid, lysine. They are also sources of iron and the Vitamir
B complex. Cereals are prepared by de-husking and sometimes by milling. The more
severe the milling, the whiter the e&d product and the greater the loss of nutrient
which go with the germ, including thiamine. (Beriberi is thiamine deficiency.)

Rice. Thiamine is contained in some quantities in rice germ. However it
can be removed by over-milling, or by oversoaking or over-cooking in too large a
volume of water, since thiamine is water solublei Rice is easily digestible by
young children in the form of pastes or gruels from soft boiled rice or from rice

flour.

Corn. Corn has the disadvantage of not only being low in the amino acid,
lysine, but also B vitamin, niacin and troptophan (an amino acid from which the
body 'is capable of synthesizing niacin). Pellagra (niac;n.deficiency) occurs in
areas wher; c;rn is the major food. Corn can be eaten on the cob after boiling
or barbécuing, or can be milled into cornflour. The preparation of white flour
includes errmilling and repeated washing with water which removes protein..

Wheat. Wheét is usually used as a flour which requires milling. (Wheat
bread is considered a prestige convenience food in tropical urban areas.)

Barley, tapioca, oats and quinoa, which are cereals cormon to Latin America
are not specifically mentioned in this article.

Lepumes, Nuts and Oilsceds. This group is called pulses by PAHO. It is

a good source of calories and the principle plant source of protein.

B Legumes. Legumes as a group contain about 20 percent protein, except for
soybeans which contain up to 40 percent. However, the protein in legunes is
deficient in the essental amino acid, methionine. Legumes are also sources of
B complex and iron. Their vitamin content can be increased by allowing them to

germinate and sprout before cooking. The use of legumes,except for chick peas,

for infant feeding is limited by their relative indigestibility. The infant



feeding requires removal of skins,'soaking,.boiling and staining. Most legumes
are usually boiled whole, although various flours may be prépared from them which
can be cooked with water to produce soup, gruel or dry pancakes. They include
beans, peas, lentils, groundnuts, etc. . Soybeans and groundnuts (peanuts) contain
more nutrients than other legumes. Groundnuts have, like other legumes, a high
protein content and they contain 40% fat. They are also a source of the B
vitamin complex. Groundnuts can be eaten raw or rhasted, powdered or minced

into butter-like preparations which an infant can digest. Also . groundnut butter
can be digested by small children. Soybeans _also have a high protien content
and contain’up to 20 percent fat.. Also soybec.s can be powdered and added to
other fo&ds eaten by small children.

Vegetébles. They are usually high in water and low in both protein and
carbohydrates. However, they contain carotene, vitamin C and minerals. They
include cerfain'rooés, stalks, fruits, flowers and leaves. 'In tropical regions
dark green leafy vegetables are valuable. They contain important quantities of
carotene, vitamin C and the B complex, calcium and iron, in addition to signifi-
cant protein content. But often they are regarded as low prestige food of the
poor. Various beans and peas, okra, cocoyams, hibiscus, pumpkins and baobab
are common tropical ones. Vegetables such as lettuce and cabbage whichk has more
status, are nutritionally inferior. Dark leafy vegetables may be pounded and
mixed with other foods intended for young children.

Fruits. They are important sources of vitamin C and in some cases carotenec.
Théy have the advantages of not requiring cooking, and of bteing easily dipested

by young children.

Animal Proteins. They contain all the eight amino acids in abundance. They

supplement the vegetable protein of vegetables, legumes and cereals.
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Meat: It is a source not only of protein, but B vitamins and iron. It
needs to be chopped, shredded or grated before cooking to be palatable for infants.
In addition to problems posed by Preparation, it is scarce in tropical countries,
and most of it goes to male adults as prestige food.

Milk: All milk contains protein, milk suger, fat, calcium and vitamins,
both the fat- and water-soluble kind. All milk is poor in iron.

1. Human Breastmilk. This is a source of clean, digestible, high quality
baby food. 1It's. protein composition is superior té other foods. However,

while its protein content is relatively unaffected by inadequate maternal

nutrition,.its content of water soluble vitamins can become deficient if the

mother's diet is low in these nutrients. Also, if mother's diet is deficient,

the output'gﬁ breast milk may be diminished, especially in late lactation.

2. Animal Milks. It contains 2 to 3 times as much protein as human milk,
the same quantity of fat and half as much milk sugar. ,The protein of cow's milk
is relatively indigestiable. However, it can be modified by diluting it with
water to decrease its relative protein content, by boiling it to make it more
digestible and by adding sugar to increase its caloric content. Cow's milk is
scarce in Latin America. Also, because of the addition of unclean water, its use
can result in infective diarrhea. Young infants need about 2 1/2 oz. per 1b.
body weight per déy of modified cov's milk.

Eggs. They are a rich source of protein with a full and well-balanced
range of essential amino acids. But also the yolk contains iron, vitamins A and
D,.the B complex and fat. They are also easily digested.

Fish. They are not only a source of protein, but they contain vitamin B
complex, vitamin A and D, calcium and iodine.

Oils and Fats. Fats may be important for children whose diets consist of

bulky carbohydrate foods of low caloric density. TFats have high caloric value.
Animal fats are present in meat, cff Yolk, milk and its products and the flesh

of certain fish. Extracted animal fats include hutter, lard and some margdrines.



~5-

Fats derived from milk are sources of vitamin A and D. Vegetable fats contain
no vitamin A or D.  They include vegetable margerine and oils from groundnuts,
sesame, mustard seed, cottonseed, coconut, etc.

Sugar. It contains no nutrients,'only calories.
IIT. There is also a presentation of the sources and functions of various
nut;ients which is not presented here. Most of the source information is presented

here.
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APPENDIX 1
FOOD AND NUTRITION BOARD, NATIONAL ACADEMY OF SCIENCES

'National Research Council Recommended Daily Dietary Allowances,® Revised 1968
Designed for the Maintenance of Good Nutritition of Practically All Healthy People in the U.S.A.

Water-Solulle Vitemins

Ageb Weight Helght Fat-Soluble Vitaming Minerals
yeers) Protei Vi Vit Vi
kel (). mind minD mis'k Ascorbic Fela- Niacin Rito- Thia- Vita- Vita- Cul-  Phos- Mag-
From (.0} (by) em  (in)) Actitity (JIU) Adiricy Acid  cine (mg  fiezin  min min By min Biy cium phorus Iodine Iron nesium
Up to (I0) quy” (mey  (mg) equir)t (ag) (ng) (mg) ()  (g) ()] W) (mg) (mp)
Infants_.. .. .._._ 0-1z 4 4 55 22 kgX120 kgX2.2s 1,500 400 5 35 0.05 5 0.4 0.2 0.2 1.0 0.4 0.2 25 [} 40
1-% T 15 63 25 kpXU0 kgx2.00 1,500 400 5 35 0.05 7 0.5° 0.4 0.3 1.5 0.5 0.4 40 10 60
-1 Y < 72 i EgX100 kgX1l8e b5 35 0.1 8 0.6 0.5 0.4 2.0 0.0 0.5 45 18 70
Children....__... 1-2 12 26 S1 32 1,100 25 10 40 0.1 8 0.6 0.6 0.5 20 0.7 0.7 55 15 100
2-3 14 3 91 36 1,250 25 10 40 0.2 8 0.7 0.6 0.6 25 0.8 0.8 60 15 150
3-4 16 35 100 39 1,400 30 10 40 0.2 9 0.8 0.7 0.7 3 0.8 0.8 70 10 200
4-G 19 42 110 43 1,000 30 10 40 0.2 11 0.9 0.8 0.9 4 0.8 0.8 80 10 200
B 23 51 121 43 2,000 35 15 40 0.2 13 11 1.0 1.0 4 0.9 0.9 100 10 250
5-10 2 (OIS K3 3 52 2,200 49 15 40 0.3 15 1.2 1.1 1.2 5 1.0 1.0 110 10 250
Males . .......... 10-12 35 7 120 55 2,500 45 20 40 0.4 17 1.3 1.3 1.4 5 1.2 1.2 125 10 300
12-14 43 95 151 59 2,7%) 50 20 45 0.4 18 1.4 1.4 1.6 5 1.4 1.4 135 18 350
14-18 5130 170 7 3,000 ] 25 55 0.4 20 LS 1.5 1.8 5 1.4 1.4 150 18 400
18-22 67 147 175 [0l 2,600 (a4} 30 [14] 0.4 18 Lo 1.4 2.0 ] 0.8 0.8 140 10 400
22-45 n 14 175 G3 2,500 65 30 60 0.4 18 1.7 1.4 2.0 5 0.8 0.8 140 10 350
35-55 W0 154 178 8 2,600 G5 30 60 0.4 17 L7 1.3 2.0 5 0.8 0.8 125 10 350
5535+ 7l 1 171 47 2,400 G5 30 00 0.4 14 1.7 1.2 2.0 6 0.8 0.8 110 10 350
Females......_... 10-12 35 77 142 & 2,250 50 20 40 0.4 15 1.3 L1 1.4 L] 1.2 1.2 110 18 300
12-14 44 97 154 61 2,300 50 5, 600 400 20 45 0.4 15 1.4 1.2 1.6 5 1.3 1.3 115 18 350
14-16 82 14 157 G2 2,400 55 5, (00 400 25 50 0.4 18 1.4 1.2 1.8 5 1.3 1.3 120 18 350
16-18 H119 0 100 €3 2,300 55 5,000 400 25 50 0.4 15 L5 1,2 2.0 5 1.3 1.3 115 18 350
18-22 FAA T O S (1 [} 2,000 &5 5,00 25 55 0.4 13 LS 1.0 2.0 5 0.8 0.8 160 18 350
-85 5818 163 [} 2,009 55 5, U0 25 55 0.4 13 L5 1.0 20 5 0.8 0.8 103 18 300
35-55 EA 123 160 63 1,850 55 5, L0 25 b5 0.4 13 L5 1.0 2,0 S5 0.8 0.8 90 18 300
00-754+ 88 13 157 62 1,700 55 5,0 25 i4 0.4 13 L5 1.0 2.0 1] 0.8 08 80 10 300
PIeEnaNCY . o +200 65 6, 000 30 €0 0.8 15 1.8 0.1 2.5 8 +0.4 404 125 18 450
Lactation.. oo ... . ... lllTITTTmTTmmm +1, 000 75 8, 009 30 €0 0.5 20 2.0 +0.5 2.5 [} +0.5 +0.5 150 18 450

@ Tho allowanco levels are fntended to cover Individual varlations orcong most normal
persons es they live in the United States under usual environmental stresses, The recoms
mended atiowsnees ean be attained with a vuriety of common foods, providing othicr nu-
trients for which hu vrequirements lave been less well defined. Sce toxt for more-detailed
discussion of allowances and of nutsients not tabulated.

» Entries on lines for ago range 22-35 yeurs represent the reference man and woman at
age 22, All other entrles represent ullowances for thoe inidpoiut of the specitiod ago range.

* Tho folacin allowances refer to dictary sources as determined by Lactobacillus casef nssay.
Pure forms of folscin may bo cflectivo in doses less than 3 ol tho rDaA.

¢ Niacln equivalents Include dictary sources of the vitainin itsel{ plus ! mg cquivalont for
cach 40 mg of dletary tryptophan.

¢ Assumes protein equivalent to human milk.

Fox: proteins not 100 poreent utilizod factor
should be Increased proportionatoly.



APPENDIX 1l
Weight for Age Table (Birth to 60 Months, Sexes Combined)*

dge Standard 80 percent 60 per cent
(months) -

' {b-oz kilos b0z kilos b0z kilos
0 7-8 3.4 514 2,7 4-6 2.0
3 12-8 5.7 9-14 4.5 7-8 3.4
6 16-5 7.4 13-0 5.9 9-14 4.5
9 19-9 8.9 15-9 7.1 11-11 5.3
12 21-12 9.9 17-6 7.9 13-3 6.0
15 23-5 10.6 18-11 8.5 14-1 6.4
18 24-14 1.3 19-13 9.0 14-15 6.8
24 275, 12.4 2112 9.9 16-8 7.5
30 v29-11 13.5 2312 10.8 17-13 8.1
36 31-14 14.5 25-8 11.6 19-2 8.7
42 34-2 15.5 27-5 12.4 20-8 9.3
13 36~5 16.5 29-0 13.2 21-12 9.9
5¢ 38-4 17.4 30-13 14.0 23-2 10.5
60 40-8 18.4 32-5 14.7 24-3 11.0

! From Harvard Standards—Stuart and Stevenson (1959).
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This is an article pushing maternal and child health centers as an
Iimportant part of tha solutien to the problem of malnutrition in the
entire popuiation. MNone of it pertains to the determinants of infant
mortality.
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R

To identify the factors affecting family size decisions and their inter-
relationships; and to evaluate current state of knowledge about each relationship

ASSUMPTIONS

Fertility decisions are governed by consideration of cost and benefit, both
economic and social.

Fertility is a function of potential net utility of children and ability
to control fertility behavior.

HYPOTHESES

The utility of children is a function of family wealth or income, education
of family members, family social status, functional inclusiveness of family,
status of women in family, veligion and religiosity of family and family access
to family planning programs.

DATA BASE AND METHODOLOGY

A literature search on the determinants of fertility: the independent
vavriables were reported by nature of relationship -~ direct, inverse, no or
iri2terminant; and strength of relationship ~- high, medium or low. Also, a
judgment regarding adequacy of research for each indopendent variable is
listed.

EESULTS

1. The nature of the relationship of some variables to fertility or contra-
ception varies according to the level of development of the country.

2. Stratification Variables

. There is a vositive relationshipr of per capita income to crude birth ravs

for develor«d countries, a fluctuating 2nd nonsignificant velationsaip for
intermediate countries and a negative relationship for underdaveloped countrics.,
. It seems probuble that develeped nations have a highar average age at
marriage than undeveloped countries.

_» The greater the extent to which families utilize children for labor, tha
higher the fertility. Farm occupation/urban residence used as the proxies for
the extent of utilization of children for labor in most studics, were found to
be related to fertility. :

+ The higher tha social status of the family, the greater the cost of rearing
children, hence the lower the fertility. This relationship between occupation
or socinl status is true for devalonine countrias hut not for the linired SQtntag,
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Vuiriables vhich reasure incom: sthtus are higaly corrzlated with economic
status, so findings are questionable. :

- The zgroarer the inter- or intra-generational upvard mobility of a couple,
the lewer thxir fertility. Only four of thirteen studies substantiated this
hypethesis. The influence of social mobility was obscured by other variables
such as age ui nmarriage and urbanization.

. The greater the geographic movement of the married couple, the lower their
fertility. Most studies did not distinguish the age vhen migration occurred;
some which did found no relationship to fertility. Several studies found the
inverse relationship; they include the farm to nonfarm movement winich is clouded
by an occupational shift as well as a geographic shift.

. The higher the education level of the husband or wife, the lower the fertility.
Tnere was overvhelming evidence for thishypothesis, 24 out of 32 studies. Also,
education is related to length of time between marriage and first birth, but not
subsequent intervals.

. The greater the education of husband and wife, the greater the use of contra-
ception or other effective means of controlling fertility. Most studies confirm

this.

. Educational attainment will be negatively associated with fertility only when
the curricular content of the education is largely western or "modern",. rather
than traditional. The two studies which investigate thishypothesis, confirm it.

2. Family Division of Labor Variables

+  The wore functions performed by the family, the higher its fertility or
extended or jointly orgzanized families will encourage higher fertility than

siuple, conjugal or nuclear families. Studies of family types and fertility
reported both no relaticnship and inverse relationship.

. Families which act as units of ecovonic producticn will have highar
fertility than other families dependent on wage-earning of adult fanily
eb2rs.  No studies are addressed to family function as such.

- Tanilies which depend on adult children for aconomic and social sujport of
tite azad will have hizher fertility. Studies whosa nethodology is quastionable,
indicate this is true.

- The wmore imstitutionalized and parmanent the sexual union, the higher the
tertility. Most studies found the expected correlation, but there are some,
not all, Latin American studies which are exceptions.

3. Sex Division of Labor

+ The sreater the narticipation of women in econonically-remunerative
activities, especially in the labor force, the lower the fertility. This
inverse veistionship is found i numerous studies snd i3 ono of the strongest



'y Several studies in less-davelceped countries do not
force might afiect child s»acing, not total fortiliry.
jjoman worker can cemnand, the lower her fertilicy.
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- The more egalitarian, companionate and comnunicative the husbaad-wife
relaticnship, the luwer the fertility and che higher the contraceptive use

and efficacy. The findings are mixed.

%.. Religion Variables , ‘
- The greater the religiosity of a couple, the higher the fertility. Most
studies in the U.S. found this relationship, but studies for neveloping

countries are rare.

5. Family Planning Variables .

- The greater the availability of family planning services, the movre couples
will utilize contraception, and the lowar the fertility. Most studies did not
provide a control group; one whicli did more or less supported this hypothesis.
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Mata, L., J.'Urrutia, C. Albertazzi, O. Pelleler and E. Arellano.
Influence of Recurrent Infections on Nutrition and Growth of Children in

Guatemczla.
Amer.J. of Clinical Mutrition 25: . November 1972, pp. 1267-75.

To illustrate the influences of infection on nutritional status
and growth retardation.

LITERATURE REVIEW.

1. Infection is one of the most important negative factors affecting
nutritional status and growth. '
Serimshaw, N.S., C.E. Taylor and J.E. Gordon, "Interaction of
Nutrition and Infection", World Health Organization Monograph Series
Mo. 57, 1968, p.329.

2. (Other INCAP studies indicate (a) malnutrition in the mother during
pregnancy is an important cause of fetal growth retardation and
(b) adequate dictary supplementation during pregnancy results in greater
birth weight. Mata et. al. believe intra-uterine infection is more releva

DESIGN AND DATA BASE.

The desiszn and certain preliminary findings are not-described. in this
article. ' _ _

This article presents observations re: growth retardation at certain
stages of development from a long-term field study (1954-1970) of a
Guatenmil=an Highland poor rural village with minimum environmental
intervoacion. The observations include wezight, height and circumfcrence
of head and thorax at birth, weekly for one month, fortnightly for one
year, monthly for another year and every three ronths thereafter.

RESULTS.

1. There is marked growth retardation at birth, throughout infancy
and in preschool years.

Data oi birth weight and fetal growth for 232 live newborns in the
community for a 6-year period are presented below. '

Birth Weight --

* Birth weight for 91 percent of all live births was 2,540 t 409g
(mean + SD) .

* 41 percent of all live births were underweight (less than 2,500
g)

* 11 percent of all live births were premature (gestation of less
than 37 weeks)

+ 29 percent were born at term but were considered to show
fetal srowth retardation



12 percent had birth weights similar to thosa bubies from
the -higher socio-economic group in Guatemala and from industrial--
ized socleties

. Mether's weinht (53.08 ¥ 5.90 kyj mean = 8D) or heishr (143.08 X 4.43 o
Jwean + SD) (which are quite similur for all mothers of eohort bebies) and
birth weight were significantly correlated (r = 0.25 and r = 0.28).

Growth Retardation --

+ Growth during first 3 months was adequate. Departure from
expected growth pattern was observed at 3 to 4 months and all
children age one year showed growth retardation that extended
throughout the preschool and school age

2. This marked growth retardation, as well as poor nutritional status,
may begin in the utero area when maternal nutrition and hygiene are poor.
W’There is evidence of frequent intra-uterinz infection. -

* Approximately one-half of 123 consecutive newborns were born
with high levels of cord IgM (immunoglobin )

* 37 percent of 88 newborns without detectable cord IgA, show
high IgM levels(?

e

3, Infection with enteric (intestinal) viruses during the first 3 months
affects post natal growth.

v»” A cohort of 45 was divided into three groups of 15 infants each
according to frequency of enteric viral infection detected during the
first 3 and 6 months. The growth curve for weight znd length for each
child was fitted using the model: Y = a + bit + bpiant. ALl fittings
resulted in r?'s greater than 95 pevcent. The weight and langth at 3
nonth intervals during the first year were predicted for each child
From individually fitted curves using the model: y = a + byt + byint.

* The group with a greater viral irnfectiecn rate during first
three months showed a significantly lower weight at all
ages than othar two groups. And the differcnces at ecach
age were of similar magnitude. However, this was not true
-for length.

*  When viral infection occuring during the first 6 months is
considered,again the group with a greacer viral dinfaction rate
had a predicted veight lcwer than the other groups and the
differences were of a similar maguitude. The pradicted heights
were significantly lower this tinme for this group.

* The weight and height achieved at 6 months when weight and
height at 3 months is adjusted by analysis of covariance for
birth weight and height, vere not different for the three groups.

* The differences also disappeared when weizht and height at
9 and 12 months were adjusted for values obsecved in the pre-
ceding trimester.



The differences at 3 months, however, persisted after an
adjustment’ for birth weight,

Therefore, growth retardation is not a fuaction of birth weight, but

[;f viral infection during the first 3 months.

4.

There was an interralationship between frequency of infectiouvs diseases
(dysentery and broncho-pneumoniz 'ﬁ?d retarded growth in a cohort of
42 children, separated into ﬁﬁfﬁ.&ssacéording to growth rates estimated

by regression lines-.(details not presented in this article) .

Ehgppihg cough has a greater impact on nutritional, status and growth
than some other infectious diseases. This appears to be related to the
fact that whooping cough is characterized by a long period of reduced
dietary intake. Of 44 cases of whooping cough observed, 16 percent re-
quired 17 to 24 weeks to recover from initial weight loss and 25 percent
required more than 25 weeks.

[?abies with low birth weight have a significantly lower capacity for

survival from infectious diseases. The following table presents
observations re: infant deaths in relation to birth weight from the
sample of 323 live newborns observed. 7 out of 13 neonatal deaths
were due to pneumonia; the causz of the other 6 deaths were not
determined. Of 23 postneouatal deaths, 21 were attributed to acute
infections and 2 were of unknown origins.

Infang decshe in relation 1o bFemis weiche,
22 bve vevborss SSanta Merin Caugus,
1569 10 157))
: Tieaths
+ No, !
Hirth weillt, ¢ u‘\( i~} ;
oms, . )
i | Neenctal nr:.;-'..l ‘ Totzt
. !
T - N
428 0y0 1Y R0 3 30,
DL M TR (RS P ), 6167
PESD 2 003 T d0) 9 5.8,
j 320 0 0 i 0
! i
Toial 32U 0 3 c7.1)!sa (1.1

Nutritional status has a relationship to survival from infectious
disease in postnatal period. A case history of a girl born underwveight
vho experiences a series of infections which increase in frequency in

postnatal period causing malnutrition,growth stagnation and finally death,

is presented as cvidence.
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Mata, L., J. Urrutia and A. Lechtig
Infaction and Nutrition of Children

of 2 Low Socio-Economic Rural Community
Amzr. J. Clinical dNutrition, V. 24,
Feb. 1971, pp. 248-259.

Infection and infiectious disease contribute to the retarded growth of
children who are receiving poor diets.

DATA BASE AND DESIGN.

The data base and design used in this study are the ones used in
Mata's et al. "Influence of Recurrent Infections of Nutrition and Growth
of Children in Guatemala."

. Examination of a cohort of 95 infants who were live births in a 2-year period
(1964-66). Half were studied intensively for intestinal infections from birth
to 3 years of age. Examinations included anthropometric measures, clinical
appraisals, dietary studies, umbilical cord blood analysis and feces analysis,
both of "infants and mothers. The place of study was a rural Indian community
in Guatemala highlands. (Santa Maria Cauque).

. Statistical analysis included calculation of growth rates through fitting
of regression lines (y=a+bx) to observations available for each subject, cal-
culation of slopes for periods 0-5, 6~17 and 6-35 months of age, grouping into
quartiles subjects by these slopes, comparison of extreme quartiles in terms
of illness experience and calculation of correlations of slopes with disease

frequency.
ESULTS.
1. Igm cord serum as evidence of intrauterine antigenic stimulation.

. Mean concentrations of Ie} and IgA were significantly higher than those of
apparently normal newborns from areas with adequate sanitation in Lima and

California. .
Livlinet ol (r 't&&/ﬂ/

. 43 percent of village newborns had elevated values of IgM (greater than

0.20); 20 percent had elevated IgA (greater than 0.10); and 44 percent had

high concentrations of IgG (greater than 15 mg/ml).

. Mothers of cohort children had enteril infections. (Distribution is
provided.)

2. Nutrition of fetus

: Average weight and height of infants were significantly lower than those of
nevborns from well nourished Guatemalans.

42 percent of the nowborns had birth weights below 2.5007, only '13 percent
were considered premature.

. 29 percent of underweisht newborns showed normal psychomotor develepment

and adeguate veizht gafo duviay Voot veslis Thesoe cases weve considdred to
Brve intcautering arewih oo Jag s, DeficionQeynurcition in uiero was likely
oiven in ulaltlJLe dictary intake. of



A significant correlation was found between infant birth weight and leg
ircumference (p less than 0.01).

Intrauterine infection is a contributing factor to the low birth weights,
in light of the frequency of elevated cord IgM and the burden of infection

in mothers.
3. Nutrition in the child.

. No measures of the output of maternal milk were made. Probably maternal
lactation was insufficient to meet child's needs in the third month in some

cases.

' Supplementation at 24 months of age (at age 1 year most children received
supplementary food) was deficient in protein, and judging by low figures for
weaned children, in calories.

. In 3-year-olds, the intake of weaned children was improved, but still low
, in Vitamin A intake since protein came from corn.

4. Postrnatal infection, infectious disease and growth.
. Infections with protozoa were rare and with no tendency to persist.
. Shigella infections were found in 3.7%.

. 28% excreted enteroviruses and more than 207 excreted these agents during
the first 3 months.

. Weight faltering and weight loss, in general, vere detected after infectious
disease became established. (This does not rule out that disease became estab-
lished because there was a nutritional or immunological deficienty.)

. Greater deterioration of nutrition was observed during weaning period.

?
. Growth improved in the third year of 1life, but at thls all children were
below 16th percentile of the standard.

5. Fitting of weight curves by regression.

. The linear fittings for weight on age for 43 children in cohort y%}lded r2

values above 0.90 in 95% of the cases for the O-to-5 month period.

. 34 percent of cases had r? values above 0.9 for period 6-7 months.
(Since this period spans the ages of maximum growth deceleration, deficient
_slopes, occasionally of negative sign, were recorded in this period.)

2
. 70 percent had r values above 0.90 in the 6-to-35-month period.
6. Correlation between illnesses and growth.
Correlations between the number of illness and growth rates (calculated b
values) in weight were not significant during 6-~to-35 month interval, whether

illnesses werae considared separately or combined. This is probably due to rhe
similaricy of mo-bidity rates of all children in the cohort.



4 After grouping children according to thair b values, their upper and
lover quartiles were compared by illness experienca. (Measles, whooping
cough and diseases occurring in epidemic form were not included.) It was
found that some diseases were less frequent for childrea who had greater
rates of weight gain.

+ All illnesses, except febrile bronchitis, were more common in the group
with the lowest rate of growth. :

- Dysentry (diarrhea with blool, and mucus) was significantly more frequent
in group with lowest rate of growth.

. In the case of bronchopneumonia, the difference approached significance; and
byonchopreumonia for the period 18-35 months had a significant difference for
the two group.
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ical hﬂtfltlun 24, Lugust 1971, pp. 973~-934.

Hunza nilk is better tiian cow's milk in protectiny th" nayborn 1n-ant
against infection through a greater concentration of secretory TzA
(antibodies agﬂﬂnst pathogenic bacteria and virusas) and of bifidus

factor (a typ: of Gackteria vhich dominates other bacteria and protozoa)
and lysozyne (an enzyme destructive to cell walls of bacteria).

-t’

LITERATURE REVIEW,

Wholly bottle-fed infants had greater morbidity rates for
gastrointestinal disorders, respiratory infections, and
otitis media. Infections tended to be of longer duration
and mortality was greater. WNo differences were due to social
class. Britain (1951) Robinson.

Bouts of fever were fewar.-in breast-fed than artificially
fed children. Sweden (1954) Sydow and Faxen.  »
Incidenca of acute infections, otitis media, febile upper
respiratory infections aad acute diarrhea were lower in
breast-fed than in bottle-fed infants aged 3 months to one
year. Mellander et.al.

Thesa above studies were in populations witp;adgquate sanitation.

» Children have 2 low incidence of diarrheal disease during
the early wmonths of exclusive breast feeding and the attack
rates increasa as weaning progresses. Guatemala. Mata et.al.

* The z2ssociation ol diarvheal disease with weaning, i.e.
weaaning diarrhza,is affected by a contaminated envirvonnent

nd detecrioration of nutritional status. Cordon et.al.

y Tne high point of weaning diarrhea varies by region and age
according to the weaning practices prevailing in a particular
region. And infant mortality follows the same trend with
high rates in areas wvhere children ware w2aned early (Behars).
And a continued high wmortality throuzhout praschool azas
in areas where weaning is late. (Bohars; GCordon et.al.)

DATA BASH AND DESIGH.

A revicw of findings relevant to the mechanisms by which human milk induces
host resistance to infection is done heare. (Mo;t of the findings 1 :quire

a knouledae of biochomistry fav greater than mine. So details v11l not

be prescoted t below.)

AN,
RESULTS

0}

Thera are 13 proteins of aumun colostvum (first will: secroted
at tevrinavion of prozanancy) wivich ara pveculiar. T



most impnrtaat fesuno;lobin bucause Iz contnins antiboding
of all tynas.

The flora (intastinal life) of breasi-fad infants diifevs
from that of bottlae-fod infants, mainly in the aimost
exclusiva contant of hifidohactaeria

principle ¢f human milk, ue o Pr3dus

development ol this chisraczusistic £

clear to Mata.

i
feces of breast-fad in
milk formula.
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MeClung, Jean
Ef8f2cts of lHdzh Altitude on Human 3irth
Harvard University Press, 1949
To deternina whether low birth weight at alca altitude resuits from
shortened gestation period, fetal malnutrition or a dacrease in fetal
growth rate,and whether the dacreasz in birkh Jnv:nf contwi mtas +A +ha

high neonatal nortality.

DATA BASE AND DZSIGH.

Comparison of mothers, nswborns and placentz in eighty or more births
at the Cuzco Hospital which 15 locazted at an altitude of 11,200 feet in Peru,
with those at the Maternidad de Lima at an 21titude of 665 feet in Paru,
during the summer of 1566,

RESULTS.

* The decrease in mean birth wei
* The increase in neonatal norta s statistically significant.

* Weight of the= placenta is not uced in births at hizh altitudes, even
though birth weight on the average is lass. {(Cuzco infants are, on ths
averase, more thnan 200 grams less than those o Lima infants. )

* Th2 area of the placentas wers graater evan though the weighits are the
Same,’ for they had a graater diametar and lesger aent

 The differences in birth weizht do nob avpear

for Cuzco-born women who nove to Lina 3 r
as much as the infants of Lima-born iothsr
babies bora in Cuzco of Iuropean mother
of the lowland vooulation.

t at Cuzco is statistically significant.
i

TPI
frde}
lltr
re

* The lower birth w2izh®t at high altitudes i3z rot +ha re ult of premature
dalivary nor maternal or fuotal malauirition, The major contributinr facdtor
is faotal hypoida (oxyzen Jaricis in * and or"aﬂs)
¢ The increesed plac2ainl area in ni znancies may reor°sent an
adannatlon to iner=ase 74n3 exehrnze and ~inimisze hrmodia,

* (o simaificant diffarencas in mabernal fertility, 25 measured by total
Pregnanciss par womad, iraguency of stillborn aad avbortion, or age at
first pregnancy, wem “ound, ) .
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F. MdgLeberg

Factors Conditioning Malnutrition in Latin America, with Special Reference
to Chile.

Advices for a Volunteers Action.

Bibliotheca 'Nutvitio et Dieta', No. 14, pp. 23-33. (‘qu)

DATA BASE AND DESIGN.

Mqﬁkeberg has assembled data regarding infant mortality and living conditions
for U.S.A., Argentina, Chile, Costa Rica; Paraguay, Peru, Columbia,
Mexico, Ecuador, Salvador, and Guatemala.

RESULTS.

1. The lower the living conditions, i.e. income per capita, percentage
«0f illiteracy in people above 10 years of age, percentage of inhabitants
in urban areas, animal protein per capita, percentage of population
that has sewage systems and public water facilities, the higher the
~infant mortality rate.

2. | When socio~economic conditions are poor, undernutrition affects
especially the preschool children; when socio-economic conditions
are improved, undernutrition especially affects children under one
yvear old. . -

3. Chile: Mortality rate of preschool children is the lowest, but
mortality rate of children under one year old is the highest of
Latin America. This is probably due to the fact that maternal
lactation 1is extraordinarily short in Chile. Only 25 percent of
mothers feed their children exclusively on breast at the third month
of age. The decrease in natural lactation, a consequence of the
knowledge of formulas, is not accompanied by adequate improvement
in sanitation and education.

Despite the fact that 80 percent of infants and 50 percent of
preschool children are under medical care, the infant mortality
rate has not decrecased significantly.

The distribution of free powdered milk which provides 70 percent of
nutritional needs, has not lowered the infant mortality rate either.
! This implies malnutrition is not due to lack of food alone.

-

Another factor influencing malnutrition is low intelligence per-
formance of the parents in low socio-economic groups. Comparison
of intelligence quotient of mothers and growth (real growth/expected
growth) per child is made.
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Morris, J.N. and J.A. Heady ‘
Social and Bjological Factors of Infant Mortality:
I. Objects and Methods

The Lancec .(Feb. 12, 1955), pp. 343-349

.- LITERATURE REVIEW:

. Social factors affecting infant morta. 'ty include income, family size,
class differences in physique, quality of maternal care, work in pregnancy,
the mother's education,.availability of antenatal care, the relative advantages
of domiciliary and hospital confinement, housing conditions and climatic

\ differences.
\..';-;,

Mat : important to the outcome of a pregnancy; e.g.,
elderly prlmlpara are liable to toxaemia and to unegplained stillbirth and
prematiure birth, the risk of difficult labour and birth trauma. Other relation-
ships include the association of age with fertility, with twinning, and with
maternal mortality; of parity with birthweight, with frequency of antepartum
haemorrhage of rhesus-factor complications.

. The stillbirth rate increases with the mothertage for a given number of
children. The rate is high for firth birth, falls sharply in second birth
and “ises steadily thereafter. (Yerushalmy and otbe_.)

Neonatal patterns are not so clear.

Yet, the differences between stillbirth rates of the social classes ai.
not affected by the fact that the upper class contains more elderly primiparae
or that the lower class mothers are younger on the average.

- The male stillbirth and infant death rates are higher than female rates;
the ratio of male to female stlllblrths 1ncreases with aze of the mother.

+ The ratio of males to females for stillbirth, macerated foetuses, and
anencephallus, increases with duration of gestation.

» Stillbirths and infant deaths due to different conzenital malformation
show different sex ratios.

« Like-sexed twins have a higher stillbirth rate and neonatal death rate
than unlike sexed twinds.

" . Neconatal deaths are higher in multiple births than single births. Still-
births as a whole are also higher in multiple birihs than in single births.

+ Multiple births occurring in the youngest mothers show a very high still-
birth-rate. This rate falls with the age of the mother to a minimum &t
25-34 years and thereafter rises again.

Women who have had stillbirths are likely to have Ffurther stillbirths;
and the same is true of neonatal and postneonatal deachs.



There is an association between congenital malformation in one child
in a family and abortion, stillbirth and similar malfocmation in its siblings.
¢ kel S g
i:. Very close spacing and very d;stan; spacing may influcnce the stillbirth

and neonatal death rates.

.+ Consanguineous marriage may increase stillbirth and infant mortality
rates.

. Stillbirth and neonatal mortality rates are higher for children of younger
and older fathers compared with those aged 25-34 irrespective of the mother's
age.

DATA BASE AND DESIGN.

This was an epidemological exercise using documents of birth and death
registration of England and Wales for 1949-50. Certain material re: social
circumstances was takan Lrom the 1951 Census.

AREAS INVESTIGATED.

. The influence on death rates of mother's age and the number of children
she has borne given a variety of social circumstances.

.’ Thé relationships between various causes of de2th and maternal age and
parity.

. The effect of birth spacing on the death rates.

. The relationship betwean the occurrence of stillbirths and infant death
and the loss of previous children by the same mother.

. The effects of mother's age on single and multiple stillbirfhs.
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Naeye, Richard L.
The Epidemiology of Perinatal Mortality. The Power of the Autopsy.
Pediatric Clinics of North America, 19:2, May 1972, pp. 295-310.

Pronature delivery and antenatal growth retardation contributes to low
birth weight in infants bora to poor (and black) mothers in the
United States, undernutrition of mother during pregnancy being operative
in antenatal growth retardation and antenatal bacterial infections being
operativa in premature babies.

LITERATURE REVIEW.

The excess United States infant moitality appears related CO 1ow
birth weights in the poor which is a function of premature delivery or
antenatal growth retardation.Several sources are cited.

DATA BASE AND DESIGN.

Analysis of autopsy results from 361 stillborn with gestational ages
from 22 to 44 weeks and 683 infants who died within 72 hours -- New York
City Babies Hospital.

RESULTS.

1. Undernutrition in newborn infants as evidencedin birth weight, length
aud orxgan structure probably is not related to abnormalities that restrict
nutrient flow to the fetus, but rather to inadequate maternal nutrition
during pregnaacy.

Data re: body weight, body length and organ structure is analysed
for all cases except those with recognized uterine and placenta abnormalities.

*  Body weight for infants from families below poverty line was
13 to 17 percent less then the mean for infants from non-poor
families. Body length and all organ weights were also smaller
in infants from poorer families.

| "There were alnost no differences in body and organ weight by

f ethnic group (white, black and Puerto RlCan) when economic clas
~ was counsidered.
Organ structure was abnormal in infants from poor families; the
abnormalities being characteristic of undernourishment.

2. Antenaotal _bacterial infection might be an important cause of prematurity
and LOHS”QULntLdl perinatal dpaths, especially in the poor.

2

Data re: infections in(analysed for all cases.

* More than 45 percent of infants from poor families had congenital
pneurionia or chorioamnionitis (inflammation which most often
results from aaniotic fluid lnrectlon)

* Rates of antenatal and intvapartum infections for the poor was
double or more the rates for the non-popr.

" 46 percent of the cultures from neoaates showed pathogenic
bacteria in moderate or large numbars and 63 percent of the



of the cultures from neonates who had conjzenital pneumonia
showed such pathogenic material.

One or more late gestational naternal abnormalities (prematt
rupture of the membranes, predelivery abnormal bleading, fe
pyuria, and leckocytosis) were recorded in 95 perceat of mo
whose infauts hiad pueumenia. Wheroas, one or mora late gescational
maternal abnormalities were record=d in only 24 percent of mothers
whos2 babies had no congenital pneunoania.

There were no significant differences in incidence of materna
disorders in wmothers of infants who had congenital pneumonia

by economic status (or ethnic group).

Recovery of pathogenic bacteria from maternal reproductive and
urinary tracts was associated’'with congenital pneumonia. An

even stronger association was found when thea analysis was for

the same predominant organism in mother and her offspring.

3.Sex Ratios. .
2735 autopsies in newborn infants at Los Angeles Babies Hospital and Chicago

lying-in hospitals.

0.95:1 is 'the male to female ratio for stillborns. Sex ratio for infants
dying.after birth were far greater than the stillborn ratio. And the sex
ratio for most disorders in live-borns was greater than the ratio for
the same.disorders in stillborns, with the exception of congenital pnzumonia.

The sex ratio for live-borns who died soon after birth was greater for
the poor than .the non-poor. If all live-borns with prenatal infections are
excluded, ‘half of the differences in the sex ratio disappear between poor
and non-poor, rising the possibility the antenatal bacteria infections miht
make a contribution to perinatal deaths rate of tha peor.

4. The remainder of the article discusses selected common causes of neonatal
death (cerebral intraventricular heamorrhage, hyaline membrane dissase
and hydramnios and oligohvdramnios) and concludes that neonates wvho

are either undernourished or have bacterial infections are more vulanetrable
to them.
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National Academy of Sciences
Maternal YNutrition and the
Course of Pregnancy:

Summary Report

Washingzton, 1970

Gary and Stiven (1936) reviewved over 300 animal and human studies relating
to the role of individual nutrients and compare standards for pregnant and
non-pregnant women.

Gary and Wood (1946) update tﬁisjabove study with 400 studies made since tha.
original. ' ' .

Key et. al. (1950) reviewed the evidence available on the relation of
nutrition to various aspects of pregnancy.

NRC Bulletin Maternal Nutrition and Child Health (Toverud et. al., 1950)
is a liferature review. '

v

WHO Nutrition in Pregnancy and Lactation (1965) reviews evidence from
epidemiological and laboratory sources.

1. Maternal physiological adjustments
. Pregnancy is characterized by reduced concentrations of hemoglobin in
blood and albumin in plasma, enlargement of thyroid gland, changes in cardiac
function, spillage of amino acid in urine and edema.' "
. Weight gain reflects physiological consequences of pregnancy. Thompson and
Billewicz (1957) found an average weight gain in total weight of healthy preg-
nant women in Scotland of 12.5 kg (27.5 1b) and a gain of 1 1b per week during
second half of pregnancy associated with lowest incidence of pre-eclampsia,
low birth weight in infants and low perinatal mortality. By contrast, Tompkins
(1955) in the United States found average total weight gain in healthy pregnant
women to be 24 lbs. Also-there—is-—wvariability—is—weight—gain.

Also there is variability in weight gain. Young women tend to gain f

slightly more weight than older women. Primigravidas gain slightly more than
multigravidas. Thin women gain slightly more than fat women.

. The total "energy cost" of pregnancy for a healthy womdgn is about 40,000
kcal or an additional daily requirement of about 200 kcal. This is consistent
with a total weight gain of 25 1lbs.

2. Angmia conplicating pregnancy
Hemoglobin (rad respiratory protein of mature red blood cells) production
‘‘requires protein to furnish amino acids, calories to protect the protein
from catabolic degradation, iron, copper, zinc, folic acid, Vitamin B and
other vitamins. 12
During pregnancy, increased maternal erythropoiesis (formation of mature
red blood cells) occurs at the same time as appreciable nutritional demands
are being made by the growing fetus. : _
. TIron-deficiency anemia and anemia due to blood loss are most common anemias
of pregnancy.



< Anemia is a significant reduction in the concentration of hemoglobin

per 100 ml. of blood, the number of erythrocytes per cu. mmn. of blood or

the volume of packed red cells per ml. of blood.

+ Iron-deficiency anemia.

Iron utilization during pregnancy with a single fetus amounts to about
0.8g, including augmented maternal erythropoiesis requirement and fetus

and placenta requirements.

Neither average maternal iron stores nor usual diets of healthy young -

American women meet iron requirement of pregnancy.

' Iron supplementation during the latter part of pregnancy, in the form of

ferrous salts, is usually required in the United States. 30-60 mg. daily is

recommended by NRC.

. 'Megaloblastic anemia (reduction of a precursor of erythrocytes.)
Megaloblastic anemia is due to maternal folate (salt of folic acid)deficiency.
Folate deficiency may be common late in pregnancy, especially anong

poorer women; and may be implicated in several forms of pregnancy wastage.

3. Relation of nutrition to fetal growth

» Restzjcting maternal diet during gestation affects cellular growth patterns
of the progeny, but different organs respond differently.

- Interference with cellular growth patterns may result in persistent modifi-
cation, but if diet is correct during normal period of cell division, a
deficiency in cell number may be minimized or corrected.

. Animal experiments have shown that alterations in maternal diet can have
profound effects on size of litter, survival rates, size at birth, growth
patterns, etc. Uncertainties persist as to their relevance to human reproduc-
,ticn bacause of species variatioms. .

. Evidence that nutrition is important to human reproductlon is derived

from studies of large populations.

. A number of studies have shown a strong positive association between total
weight gain of mother and birth weight of infant. And there is also a strony
positive association between prepregnancy weight of mother and birth weight
of infant.

. Whether retardation of physical growth in utero is followed by reiardation
of later growth is open to question. .

4. Relation of nutrition to pregnancy in adolescence
. The course and outcome of pregnancy of girls 17-20 yvears of age resembles
those of mature young women aged 20-24 years, whereas there is a sharp increase
in infant mortality for each year of age under 17. TYoung teenaze wmothers also
have a disproportionate number of underweight babies.

The nutritional requirements of adolescent girls, nonpregnant or preghant,
are high and often not met. Intake of iron, calcium, Vitanin A and ascorbic -
acid tend to be inadequate.

5. Relation of nutrition to toxemia

» Little is known of the etiological factors considered important to toxenia.
. A variety of symptom'.complexes have been included under the gpeneric term
toxemia. The toxcmias considered in this summary v[[q_{ho"._Ln'l can he

divided into eclampsia and_pre-eclampsia, Pre-eclanpsin is acute H'n-"cnnl‘c
disorder appearing after the 20th wesk of pregnancy and accempanied by cdema

of hand and face and/or proteinuria. Eclaampsia is closaly related to pre-
eclampsia and usuzlly its end result. (?)



. Theve is no eviience that women with large weight gain due to excessive
accumulation of fat are morz likely to develop toxemia than women with lesser
accumnlation.
. Evidence of the influence
clusive, although it is widely suspected that increased protein intake con-

tributed to the decreasa in the incidence of toxemia in the United States.
Safety of salt restriction and diuretic is questionable.

of protein intake on toxemia incidence is .incon-



APPENDIX C A RECOMMENDED DAILY DIETARY ALLOW-
ANCES FOR GIRLS AND WOMEN AT VARIOUS AGES, WITH
ADDED ALLOWANCES FOR PREGNANCY

Recommended Daily Aliowances for Nonpragnant

Women Recommended
t Daiiy Allowances
12-14"" 14-16% 16-18° 18-229 22-359 Added for
' yearsu'd yearsold yearsold yearsold yearsold Pregnancy
Calories (kcal) 2,300 2,400 2,300 2,000 2,000 200
Protein (g} 50 55 55 55 55 10
Vitamin A (I1U) 5,000 5,000 5,000 5,000 5,000 1,000
Vitamin D (1U) 400 400 “400 400 - 0
Vitamin € (1U) 20 25 25 25 25 5
Ascorbic acid {mg) 45 50 50 56 556 10
Folacin (my) 0.4 0.4 0.4 0.4 0.4 0.42
Niacin (mg equiv.) 15 16 15 13 13 2
Riboflavin {mg) 1.4 1.4 1.5 1.5 1.5 0.3
Thiamin {my) 1.2 1.2 1.2 1.0 1.0 0.1
Vitamin B (mg) 1.6 18 2.0 2.0 2.0 0.5
Vitanin B, {xg) 5 5 5 5 5 3
Calcium {g) 1.3 1.3 1.3 0.8 0.8 0.4
Phosphorus (g) 1.3 1.3 -+ 1.3+ 08 0.8 0.4
toding (;::q) 115 120 115 100 100 25
fron {mq) 18 18 18 18 18 f
Magnesium {mg) 350 350 350 350 300 150

2Badiy size, 44 kqg; height, 154 cm.
by size, 52 kg; height, 157 em.
. €Body size, 54 kg; height, 160 cm.
dBody size, 53 ky; height, 183 cm.
2Tha diot may be supplemantad with 0.2-0.4 my of folacin daily

it is recommended that the diet ba supplemanted with 30-30 ing of iron per day.

23
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Plank J.S. and Milanesi, M.L.
Infant Feeding and Infant Mortality in Rural Child. -
Bulletin World Health Organization, No. 48, 1973, pp. 203-210.

LITERATURE REVIEW.

/

Differential in infant mortality rates are attributable to bottle
feeding and neglect of supplementary foods) not family income, education,
environmental. factors or medical care. '

L
. Rural populations in developingfgéé generally not yet affected by
early weaning. (Becroft & Bailey, 1965; Cantrelle & Lendon, 1971;
Gordon, et al, 1964; Harfouche, 1970; Martin et al, 1964; Taba, 1970;
Thompson et al, 1966; Urruria & Mata, 1969; Wyon & Gordon, 1971)

+ Both village and urban mothers wean their babies early in Chile.
(Ariztia, 1955; Monckeberg et al, 1967) and it has been suggested that
this practice might be responsible for Chile's high infant mortality rate.
(Ariztia, 1955; Behar, 1964; Monckegerg, 1970; Behmetal, 1964).

DATA BASE AND DESIGN.

Women aged 15 to 44 years old in 15 rural Chilean communities were
intervieved. Data on reproductive histories, housing, and other factors
influencing their health and fertility was obtained. Recent mothers were
questioned re: last child about obstetrical care'received’ ,Ihfant
feeding practices and medical attention given the child. Neonatal deaths
and children under 4 weeks were excluded.

RESULTS.

The duration of breast feeding was significantly lowf&ith advancing age and
parity.
~
» Breast feeding decreased as maternal education and income rosa. The
correlation with education continued to be significant when data was standard-
ized for income, whereas earnings were no longer significant when admustments
were made for years of schooling. J

. Education was also more closely correlated with duration of breast feeding
than parity.

The proportion of infants surviving at 6 months who were weaned before
that age by maternal age, parity, education and income are presented in
article.

Postneonatal deaths were nore frequent among infants who started bottle
feeding in the first three months than among those exclusively breastfed
during that time. (3:1).



« Infants given bottles as supplement to breastfeeding fared no better
than those who received no breast milk beyond fourth week. And there is no
evidence that deaths among mixed diet children occurred only after breast-
feeding stopped. In other words, death rates arc similar whether bottle-fef]
babies continue to receive breast milk or not,

fian far LoHle-God w/ senplrmends
« Mortality was 70 percent higher during the second and ‘third trimester for
bottle-fed babies who were not given any other food.

Mortality in the first year among infants surviving after 4 wks, 3 mos. and
6 mos. of age by type of milk given, and total deaths and death rates on dif-~
ferent types of diet im second and third trimester are presented in this
article.

- Higher mortality among children of older mothers appears to be related to
diet. 31.5 percent of older mothers (over 35 yrs.) introduced other foods by
the end of the first 6 months compared to 41.6 percent of younger mothers.

« The proporticn of infants receiving bottles but no additional foods at

6 mos: rose from 34% to 44% aéi&ﬁéigggéﬂ. This paralleled a rise in infant
death rates from 42 to 54 per 1000 infants.

. As the mother’s educational level rose, the proportion of children who were
bottle~fed but received no additional food at 6 mos. increased from 33% to
457 and then fell to 37%, and the mortality followed a similar trend.

Postneonatal deaths and death rates, by maternal education and paternal income
are presented. ’

- Sanitary conditions were better in homes where infant deaths occurred.
There were 48.1 postneonatal deaths per 1000 infants {17% of total) in hcuses
vith running water as compared to 32.3 in those without it. The rate was
36.0 (83% of the total) in houses with some sort of sewerage as compared

to 30.0 in those that had none.

» The risk of postneonatal death was higher if mothers had prenatal care
han if they had professional care only at delivery or none at all - 37.5
18 compared with 27.3 per 1000 infants.
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Pollitt, Ernesto

Behavior of Infant in Causation of Nutritional Marasmus.

American Journal of Clinical Nutritiom, V. 26, March 1973, p. 260-270.
Behavior of the infant influences the occurence of nutritional marasmus.

LITERATURE REVIEW.

This article is a review of other studies of malnutrition.

RESULTS. . _ .
Sucking behavior,level of arousal and interrelationship with mother are
adversely affected in the nutritionally marasmic infant prior to
the development of malnutrition. :
1. Nutritionally marasmic children are commonly the offspring of é;aﬁd
nultiparous women.
44 percent of 22 marasmus cases in Peru were sixth or later
born. 88 percent of 55 cases of kwashiorkor in Peru were
third or later born.
49 percent of 145 children in Columbia with protein calorie
malnutrition were sixth or later born and 37 percent of
chiidren who were fifth or earlier had protein calorie
malnutrition.

2. Nutritional marasmic children are commonly the offspring of women
with a history of closely spaced pregnancies. .
* 78 percent of mothers of malnourished children in Jordan
weaned their children because of new pregnancies.
A significant positive correlation between numbers of pre-
school children in the family and preschool malnutriticn
was found in a Columbian study. 47.9 parcent of 79 children
with four or more preschool siblings were malnourished,
compared to 29 percent of 352 with three or less siblingzs.
A stuldy comparing 19 undernourished children admitted to
Denver General Hospital with matched controls of sinmilar
econonic level showad stress of one or more siblings less
than 2 years as a differentiating factor. There vere similar
findings on growth develonment in a Jamaican study.

3. Nutritionally marasmic children are likely to have low birth weight.
There is little direct evidence of it. It is rather inferred from
study of parity and spacing of pregnancics.

* 10 of 19 cases with undernutrition in Denver General Hospital
had birthwveights of 2,500 g. or less.
\ sample of 14 malnourished children with birthweights above
2,500 g. is also reported.

Thre incidence of malnutrition is greater in unaerdevelopcd countrics
where birthweight averagens less.



Nutritionally marasmic children are weaned early.
Jordan study cited above.
In a study of 22 cases of marasmus in Peru, an average
duration of 2.0 months of exclusive breast feeding was
recorded.

Nutritionally marasmic children born of multiparous women with closely
spaced pregnancies snd with low birthweights are probably uncble
to ingest milk in anounts sufficient for usual development during
first month of life due to lethargy and immature sucking.

Waldrop and Bell. )

Furthermore, children of -mothers who experience many closely

spaced pregnancies are lethargic. Specifically, they are

inefficient in cbtaining nourishment as measured by suck

rate and number of sucks,and cry little.

"Thoman et al.

No relationship between parity and amount of formula consumed.

(Waldrop and Bell included mounths of age difference between

child studied and next older sibling, and average span between

births, as well as parity.)

Two other studies indicated a positive association between

birthweight and food intake, a consequence of the effect-

iveness ot the suck. The suck-swallow pattern of premature

infants is less adequate than for infants of normal weight.

Furthermore, early weaning might be a response to ineffectual

sucking and lethargy of the infant.  Also, declining breast

milk output might be due to inadequate nipple stimulation.

A mother feeds an alert, vocal child more often.

Primiparous mothers fed infants for longer pariods.
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Poliitt, E. And H. Ricciuti:
Biclozical and Social Correlates of Stature Among Children in the

Slums of Lima, Peru.

Amer. J. Orthopsychiatry 39 (5),
October 1969, pp. 735-747.

Children differing in stature differ also in other biological and/or
psycho-social variables which)independent of nutrition)affect psychological
development.

LITERATURE REVIEW.

1. Cravioto, Delicardie and Birch. ‘
Nutritional deficiency of short children (Guatemalan Indlans) accounts for

their poor performance on neurointegrative tests.

They tested and obtained parental heights for a control group of tall and
short upper middle class urban children as well as the rural Indian children.
Parental heights was not significantly related to children's height in the
rural group. But father's height was significantly related to children's
height in the urban upper-middle class group. This comparison was taken

as suggesting that for rural children variations in stature are a function of
nutritional variation rather than genetic endowment.

Test score: No significant differences between tall and short urban upper
niddie class children as compared to tall and short rural poor children.

. There was a marked difference in the amount of maternal education in both
groups — tall children tended to have better educated mothers. Although
better educated mothers may have provided a better nutritiomal eavironment,
they may also have provided more psychological stimulus.

2. Others have found various indices of intellectual development, socio-
economic status and general conditions of physical and mental health tend

o 40rcorrelate positively with each other. (Douglas et al; Douglas and
Simpson; Jones; Thompson) '

3. The factors of increased age, high parity and poor physical condition of
mothers are detrimental to a lower class child's intrauterine and later
physical growth (Crump et al; 0'Sullivan et al; Thompson and Dellewicz)

and heighten the risk of central nervous system damage during fetal growth
and at birth. (Birch; Knobloch and Pasamanick).

4. There is a relationship between birthweight, measure of intrauterine
growth and later intelligence quotient scores. (Crump et al.)

Thus, the same factors that tend to produce reduced physical stature may
also affect intellectual development adversely.



DATA BASE ANMD DESIGN.

Two groups of 48 children from 6 to 53 :. s, of ae attending a day
center for children of working mothers living in slums. Each group was
equally divided by sex and cqually diguribe o fato four 12-ponth age intervals
Height measurements were talen.and ¢ais on Listenical and social variables

was obtained by interviewing the children's mothers.
RESULTS.
l. Prenatal variables.

. Maternal Height: The mothers of the tall children were significantly
taller than the mothers of short children, by 5 cims. The difference
between maternal height of tall (151 cms.) and short (146 cms.) children
reached 0.0l level of significance.

+ Mothers of females were significantly taller than mothers of males.
- Mothers of younger children were taller than mothers of older children.
+ The mean father's height was the same for tall and short s oups.

Number of pregnancies:
. On the average, the mothers of the tall children had had fewer pregnancies
-(3.77) than mothers in the contrasting group (4.68.) This difference

reached the 0.10 level of significance.

-

« There were no age and sex differences.
Mothers' age at childbirth®

- There was almost no difference between the two groups. The mean age
was 26.5 years for mothers of tall children and 27.0 years for mothers
of short children.

Pexis
II. Paranatal Variables.

_Birthwaight:
. The birthweight of tall children was much higher than that of other
_children and this difference reached .0l level of significance.

Medical care at birth:

. A higher percentage of short children (35%) were born without medical
care than was the case for tall children (25%), but this difference is
not significant statisticaily. (p. 7.10).

III. Social Variables

Maternal Education:

» HMothers of tull childrea had more schooling (2.51 years) than mothers
of shert chi®dren (1.31 years) (p less than .05). This difference was
consistent in comparisons by age and sex.



+ Fathers of tall group had a higher average (4.40 years) than those of
short group (3.61 years). -But the difference reached only the .10 level of
significance.

Family instability:

" . Only 17 percent of the mothers of tall children reported two or more
marriages and 42 percent of the mothars of short children reported a
similar experience. (p less than .0l)

—

+ No differences were found in comparisons involving presence or absence
of a father figure.

Family income:
. Monthly income for families of tall and short children did not differ

significantly. Also there were no age or sex differences income between
groups.

Family size:
- The average family size was very similar for the tall and short groups.

(6.66 and 6.70).

Mothers' years of residence in Lima:

- The number of years of residence was similar for mothers of the children
in tall and short groups. (15.83 and 14.39).

- No differences were reported by sex and age group.

e mr - -

Mothers of short children, in contrast with mothers of tall children, were
significanctly shorter, had a history of more pregnancies, had significantly
less education and had been married significantly more often. Also, shorter
children had significantly lower birthweight.

These height relationships indicate that nutritional factors are not
necessarily over-riding and that genatic effects can confound the signifi-
cance of using stature as a nutritional index, and other studies indicate
that these variables are not only related to stature but to intellectual
level and socio-economic status. '
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Rovpnarinesinzh, S.8S.

Inie Youag Negro Primigravida in Jamaica.

J. Obstetrics and Gynascology of British Commonwealth, Vol. 77, May 1970,
Pp. 424-426. '

LITERATURE REVIEW.

Conflicting reports re: outcome of pregrancy in young primigravidae.
Hofmeister and Burgess (1955) suggested adolescent gestation was
hazardous. Marchetti and Menaker (1950) and Obeng (1969) found no increased
risk. Aznar and Bennett (1961) stated safe but undesirable for psychological
and socio-economic reasons.

DATA BASE AND DESIGN.

Comparison course of preznancy and labour in 122 Negro primigravidae
under 16 years with 122 primigravidae aged 22.

ESULTS.

Maternal and fetal complications occur more frequently in the young
primigravida,.

" '+ 36 percent of young primigravidae had' complicated antenatal
course. Only one in contrel group had complications. Hyper-
tension, the most common complication, occured in 18 percent
of juvenile mothers compared to 10 percent of control group.

* 19 percent of juvenile mothars delivered bafore 36th week com-

pared to 2 percent of the control group.

. Operat*"e delivery rate was 13 percent for juvenile group, alrost
twice that of the control group.

* There was a higher incidence of fetal distress in JUVCDll»
group,but little difference in the incidence of prolonged labour
in the two groups.

* Sixtesn babics of juvenile mothers had {ipgar score balow
7, compared to 5 in control group. (Angar score is an evaluation

“of infant's physical status by assizning numerical value to
heart rate, respiratcry effort,muscle tone, reflex irritability
and skin color).

. There were two stillborns and two neonatal deaths in juvenile

-group, and only one stillborn in control group.

* 25 babies of juvenile mothers weighed less than 2.5 kg. at birth

and 8 babies of control group did so.
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Daund Mornis

Ghaag, Elizabeth Cht

The Underweight Jamaican Parturient

J. Obstetrics and Gynaecology of the British Commonwealth, V. 78, April

1971, pp. 379-382.

Maternal size and birth weight are significantly correlated.

LITERATURE REVIEW.

Maternal weight is an important factor affecting fetal outcome. (Thompson

and Billewicz, 1957; 0'Sullivan et. al., 1965)
There are obstetric hazards for the overweight Negro parturient.(Roop-

narinesingh and Pathak, 1970)

DATA BASE AND DESIGN.

Comparison of the reproductive performances of 146 patients weighing 100
lbs. or less at the 1l4th week of gestation with those of 146 women
weighing more than 100 lbs. at 14 weeks. The underweight parturients

were consacutively selected and the control group was selected by randomly
sampling from a total of 200 patients.

RESULTS.

ra./',' » e .al (ﬂ ( ./ by
The incidence of gxematux¢by and anaemia was greater among under-

weight mothers. .

Although a large proportion of underweizht mothers delivered
before the 38th week, the incidence of this complication was
the same for the control group. So, premature labour alone
can't account for the higher incidence of low birthweight

among underweight women. , .
The mean’booking” weight of underveight mothers was considerably
less than the control and the mean birthweight of infants of
underweight mothers was less than the birthweight of infants

in control group.

The relationship between antenatal weight gain and birthweight

- was not statistically significant. The mean weight gain in

the underweight mother increased with size. The reverse was true
for the control group.

Statistics are presented for age, parity, weight gain, time and mode of
delivery, pregnancy complication and birthweight.
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Rulison, Michael

Topical Investigation and Analysxs of
Nutritional Supplements in Family Planning
Programs in India and Pakistan

Research Triangle Institute

North Carolina (AID Contract NESA/460), 1970

LITERATURE REVIEW AND HYPOTHESES

1. A decrease in birth rates is associated with a decrease in infant and
preschool child mortality.

. Data on infant mortality and birth rates is given for Sweden, Japan and

Chile. ‘ . : ,

. Frederiksen (1966). Comparison of birth rates and death rates among districts
in Ceylon, Mauritius and British Guiana, and among 21 countries with varying
levels of economic development.

There is a significant correlation between relative change in birth rates
and §h~relative change in death rates during a preceding period.

Thexe is a high negative correlation between rate of natural increase
(excess of birth rates over death rates) and subsequent relative change in '
birth rates of districts within a country and cﬁ‘countrles with varying levels
of economic development.

2. The time lag between decline in infant mortality and that in birth rate can
be estimated. Lags are calculated for Chile, Sweden, United Kingdom and Japan.

3. Couples do perceive changes in infant and preschop] child mortality.
Poffenberger (1968; India) Pareek (1970; India)

4. TFertility is controlled when desired family size is reached or exceeded.
Statistics on family planning acceptors are reported. Phoffenberger (1968; India)
Unpublished U.S. AID Report (1970)

5. Couples increase desired family size as a result of changes in infant and
preschool deaths. K
Hassen (1966; Egypt)

80 percent of deaths were found among first three birth orders and 38
percent within the first four years of marriage.

€. TFamily planning is more likely to be adopted when the survival of at least

one son is assured.

. Preschool rnortality is higher for girls than boys in India aund Pakistan,

in contrast with developed countries. (Keyfitz and Flieger, 1968; Pakistan
Ministry of Health, 1965; May and Heer, 1968; and Mosely 2t. al., 1963.)

.. Desired family size is not merely a number of children desired, but includes
sex distribution. (KAP studies ?)

. Family planning acceptors in India have three to five living children including
two or more boys. (AID report)

. Given existing levels of infant mortality, high fertility is necessary to
insure son survivorship at the time the fathers reach age 65. (May and Heer, 1968)



. The probability of attaining a surviving son is related to infant and
childhood mortality and life expectancy. (Heer and Smith, 1968.)

7. Rutritisnallv-czusec! deaths can be identifisd and their number estimated, _

In less developed countries, the post neonatal period is characterized by
higher mortality rates and from different causes. There is a higher incidence of
respiratory disease, gastroenteritis, and infectious diseases, such as smallpox,
measles, and whooping cough. These infectious diseases are often fidtal because
of malnourished state of infant.

Also, death rates are proportionately much higher during second year of
life. (Gordon et. al., 1963)

Many infant deaths are related to malnutrition:

+ Gordon et al. (1987) In rural north India 70 percent of all deaths at

ages 0-4 occur during second vear of life because when children are weaned the
available diet becomes inadequate without a mother's milk. This is aggravated
by occurrence of weanling diarrhea.

Behar et. al.;(1958) investigated causes of deaths of children under age 15 in
Guatemalan villages: 34% were malnutrition and disorders of the digestive system;
257 were respiratory disease)and whooping cough; 20% were congenital and early
infancy diseases; and 21% were miscellaneous causes.

14
Puffer and Serrano (1961). Mutrition was daficient in 56 percent of 35,000
deaths of children under age five in 13 areas of Latin America. Nutrition was
the underlying cause of 10% of the deaths, contributing cause of 31% and
consequence of underlying cause of 15%.

Banik et al (1967). 1In a study of 1,000 children during the first two years
of life reported 75% of illnesses were respiratory or gastrointestinal origin,
35% were associated with acute diarrhea and nearly 20% were associated with

pneumonia.

Cordon and Scrimshaw (1965) found in India neonatal deaths caused by birth
difficulties and diseases resulting from unsanitary care. Postneonatal deaths
were the result of infection such as pneumonia (10.7 per 1000 live ‘births),
measles (2.8 per 1000 live births), tuberculosis (2.1 per 1000 live births)
and typhoid (2.1 per 100 live births) and the result of diarrhea disease (27.8

per 1000 live births). :

8. Levels of nutrition are low in target populations.

The nutritional standards asainst which malnutrition is measured are
generally derived from standards proposed by British Research Council and
(U.S.) National Research Council.

Various studies documenting nutritional deficiencies in India and Pakistan
are presentad.

9. The availability of a nutrition supplement at a family planning clinic
can increase the number of family planning acceptors. This is based on data
from a demonstration project.
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10, Fecundity, as a biological function Necessary Ly survival of the

species, will be relatively insensitive rg autritional <hances.

- Materia] on the influence of nutrition on conceptian is scarce. (Smith, 1947)
(Holland) onception is probably impairad by Savere malnutrition eonly.

. Varyine degree; of malnutrition will fneroige spontinous abortions, still-
bircths, low birthweight tabies, Prematuvicy, ¢bstetric:l difficulties and
neonatal mortality.

1l1. The impact of nutrition intervention on population growth can be estimated
for short-and long-run periods. ’

DATA BASE AND METHODOLOGY

- Population and vital rates by S-year age grcups for India were taken from
Keyfritz and Flieger, World Population (1968).. .
« Population by 5-year age groups was distributed to single years and birth
and death rates for each 5-year group were applied by sinzle year to yield
birth3and deathbdvring a given year. The exception to this procedure was
population aged 0-4. Death rates by single year were approximated so that infant
mortality and total deaths for 5-year period matched other sources. Exact procedure
is not given. .
. Within'the population established for the 50-year period, measures of population
change were computed -- rates of birth, death and natural increase, youth depen-
dency ratio and population size aged 0-5 and 0-15.
- These measures of population change were computed for three models.

Model A (control population) used the existing data represeanting population
and vital statistics of India in 1961.

Model B used death rates at ages 0-4 lcwer by 30 percent for all fifty years.

Model C was Model B plus a reducrtion in birth rates at year 10. This
approximates the experience of Chila. '

RESULTS

v -

- The 30 percent reduction in birth rates at ages 0-4 has little effect for at
least 20 years. Population B is less than 4 parcent larger than population A in
20 years, although both increased more than 30 percent because of high fercility,
.« At the end of 50 years population B is 13 percent larger than population A.
The enlargawed cohorts resulting irom lower death rates;are in the nidst of their
reproductive years.

+ " The crude rate of natural increase (excess birth rate/deach rate ) for
model A dis 2.2 percent per y:ar over the 50 year period with little variation.
In mo@gl B this rate is 2.4 percent 3 2 result of lower early life wortality.

While, Model C, the increase declines sharply in the ten yeavs following the
fertility reduction to a level of 1.8 percent per year and then drops to 1.6
percent in the 50th year.

+ A reduction in death rates from the levels of Model A to those of Model B
would raise the size of population .ses 0-5 by less than 7 percent during the
first 20 years, If, in addition, - reduction in birth rates can be expected

as in Model C, this age group wou!! decrease in size, from 15 to 28 percent in
the 40 years following the reductlon.

+ In the initial population the w.uth dependancy ratio (the pepulacion aged
0-14 as a proporticn of the population aged 15-65) was at .766. In Model A

it remained within the range .75-./7. For Molel B with lLower death rates at



ages 0-4, it rose to .82 and ended at .81. For Model C, with lower death and
birth rates, it rose to .8l and tien fell to .62. Thus, the effect or reduction
of fertility in early life is outweighed by the effect of changes in fertility.

. Model A and B+C yivld expectation of life at birth of 48.2 and 51.1 years,
tespecti 2lv. This increase of 2.9 years is eguivalent to that which might occur
ovar six years according to assumptions made by the United Nations in setting up
model life tables. But comparing infant mortality rates with those in the model
life tables, it appears that a comparable amount of reduction in those rates in
the model life tables would ordinarily require a period of 17-20 years. 17-20
years is associated with a change in life expectancy of about 10 years. Inconsistent
‘m- Significant reductions in early life mortality have relatively small impacts
cn total population.



T. Paul Schultz and Julie DaVanzo
Analysis of Demographic Change in East

Pakistan: A Study of Retrospective Survey Data
Rand Report R~564-AID, September 1970

The authors use survey data for a sample of 4,200 women in East Pakistan
to test a number of hypotheses about the determinants of fertility.

HANDLING OF THE DATA

. Comparison of vital rates computed from the survey with those from other
sourées provides a check on the survey's external validity.

. Reproductive histories, and the surviving age and composition of each
woman's family were reconstructed for the data for each year since marriage.

. Average age at marriage calculated for each sample cohort,i.e.. bv zge
‘at the time of the survey.

. Infant mortality, total and by age of mother, is calculated for each year.
Rates computed are cohort survival rates, i.e., infant deaths divided by
children born or less than one year of age in the specified year. The level
is high (100-180 per 1000) and the trend is down between 1950 and 1960, in
spite of the tendency for earlier events to be forgotten so that infant deaths
in the earlier period may be understated.

. Age-specific birth rates: number of births occurring to women in a
particular age group, divided by the number of women :in that age group.

. A check against the accuracy of recall data: does the sex ratio increasingly
favor males as the data goes back?

. Average number of children ever born and children now alive are calculated for
women in each age group. The large differences reflect high mortality.

REGRESSION MODEL

» Two basic sets of forces: biological (=fecundity) and behavioral (= desired
children, ability to avoid unwanted births).

. Death of a child has behavioral (replacement) and biological (loss of post-
partum sterility) effects.

. Regression estimates a linear approximation to the nrobabilitv of birth.

-« Probability of birth in the current year is hypothesized to be a weighted
sum of lagged birth probabilities for 2 years past plus a weighted sum of
the children dying in each of 5 prior years, plus a function of the difference
between the numbers of desired and living children. Since the survey did not
provide the variables to represent desired children, the model reduces to:

h m
Byaj = + ‘Z,tft-iBt-;-j tgrrf'ipf'*"j



+ The constant term, o<, is the probability of a birth in the absence of
any previous births or deaths. -

- The ratio B,_;,s /X measures the relative sterility effect of a prior
birth on the condftional probability of birth, adjusted for the absence of
prior births or deaths.

2:8 L divided by the average birth rate for the woman's age cohort (a
proxy f01 potential biological fecundity) gives the proportionate increase in
the average cohort probability of birth associated, over the 5 year period,
with the death of a child.

RESULTS

TABLES

. Other things (including the desired number of children) constant, age-
specific birth rates should decline for women who have more living children.
Although it is not possible to correct for other factors, tabulated data for
East Pakistan .lendjsupport to the hypothesis.

. Data éross—tabulated for women 30-39, showing birth rates by number of
children ever born and number that died, gives similarly spotty support for
the notion that infant mortality is a cause of high birth rates.

REGRESSIONS

. The sample of married women was partitioned by 5 year age intervals and
separate regressions were run for each age group combined, and divided into
rural and urban. Births (0-1; in 1961?) were the dependent variable; birth
in the previous year and child deaths in the previous 5 years were entered
as dichotomous independent variables. The combined sample was used to esti-
mate coefficients for the deaths in previous years (the "lag structure") and
then these weights were apparently used to combine the child death variables
into a single variable. The R®'s of the regressions were low, but for women
15-39, both variables were significant, generally at the .0l level (one-
tailed t-test).

Relative effects of births and deaths, as defined in the model section,
are presented.

[Why didn't they consider the possibility of an interaction between the
number of living children and the response to child death?]

Ran regressions with child deaths separated by age at death to examine for
the possibility of a differential response by age of child and age of mother.
Results are sporadically significant, sometimes of the wrong sign.

When deaths are distinguished by sex of child, response to death of a boy
is penerally greater than to a death of a girl, although the difference is
seldom significant and is not as great as the authors expected. They suggest
that this confirms that biological effects (post-partun sterility) are part
of the response.

Appendix describes data definitions and checks for internal consistency.
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erimshaw, levin 8,

Simergisn of Malnutrition and Infection. Evidence from field studies
iv Guatemala.

JAYA, June 8, 1970, V. 212, no. 10, pp. 1685-1693.

To test the exteat to vwhich nutritional irproveriant alons ar medical
care and eavironmental sanitation measures alone imorove nutriv.onal status,
and lower the high morbidity =2nd nortality, and promote groith znd develon-~
ment among preschool children,

LITEZRATURE REVIEW.

1. Acute nutritiggglﬁﬂisgq;e.(kwashiorkor, beribori, scurvy, keratomalacia
or nutritional enemia) seams to be precipitated by a vrior episode

of infectious disease (diarrheal disease, measles) ihooping CousK™
and chicken pox) in children in borderlins nutritional status.

2. Improved nutritional status might reduce the frequency and severity
of infectious disease is sunported by review of extensive literature
on this subject.
N.S. Scrimshaw, C.E. Taylor and G.E. Gordon, "Interaction of Nutri-
tion end Infections”, Amer J, Med, Sci., 237, 1958.

3. A prior study of children 1-k years in Guatemala indicated that nearly
 two-fifths of 109 deaths were associated with levashiorkor and in every
case an episode of diarrhea, nzasles,chickenpox, whooping cougn or
other infection seemezd to be a Precipitaving causa. Rospiratory ccieoli-

cations usually from one of these commwnicable diseasss accowtveld for
most the remaining deaths,

4. Other preliminary studies indicete that toor nutrition iz a major deter-
minant of diarrheal disease in children and that it is acrcocinted
with poor weaning practices.,

A study was done on 10,000 fecal s
about 1,000 rural Guatcemalan childrea at tiro month insarvals from 1555~
1958. Tha frequency of £iigella, & coli and C Albicaans waich are bacteria
infections was nezligible and they vere equally distributel emong children
with and without diarrh=a. This wos true for inbtesiinnl prohozoa and
helminths, Shigella, a bacterial infection, was isoluicd in only 13}

d

of patient with diarrhsa compared swith € of those without diarrkea. And

there was a high and equal frequency of entcro-viral axeats in children
with and without diarrheu. ‘herefore, diarrhun is caused by unidentificd
agents not normally pathogenic for vell-nowrished children.

2. Other vpreliminury studies identified environmeniul factors in the

oricin and transmionionn A0 Ftanahan] fAieancn $e dhaga ekl ay

villa;zes,

6. The fregaency and severity of diarrhcn increases writh the saverity ol mal-
nutrition as maosured the degree of retavdation in weisht for are, '

R
8
<
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7. Cther Institute of Hutribion of Central America and Ponoma (ITH)
documunt univer.al retardation of prsical growth, high frenuency
of i1CM &nd gross dietary i inadequacies in preschool children in Guate-
malan highland

DESLGL ATD DATA BASE.

P deo Vel ov ETal 2
Comparison of 3 highland Guatecmalan villages of about 1,000 ropulation,
each with a different intervention progran,

1, Treatrent Vlll“ﬁe (Sante Maria Cauaue)
edical clinic
. safe and centinuous water sunply
* sanitary rrivies for cach household
* immunization azainst small pox, diptheria, tetanus,
rertussis and polioryelitis
* sanitarian

2. ‘'Feeding Village (Santa Catarina ‘Barahona)
* provision cf zrotein-rich vegetable mixture supplement
for preschool children, pregnant vonen and nursing mothers

3. Control Villege (Santa Cruz Balanya)
« no interveation

Data collected from 1959-196k includes (a) data on dis ease, injury.
and death (2 veek 1“t9“""1"), ’b' cnthroronetric measures (3 month inter-
vals), (c) rectol s.obs (3 reonth intervals), and (d) data on size and
suructurc of houscholds, irmrovosents in housing and sanitary facilities,
new houses and municival inprovems annual),
No statistics provided in ar:d lc.

RESULTS,
RN

Feeding Villoge -~
* decreased rortnlity
* inereased grouth od cevelormend
* slightly decraosed merbidity

« no effecy on wmerdidity of, diarrheal discase is not affected
by sanitution or drwg treatmond

* no effcet on ohvzica "vO'*h and develorpment

* modest reduction in niwber of deaths

Second year deaths
I months was morked reob

i

remninel hish nnd phyrsieal developnent after
ded in botll (he t»c.t.a-t and feeding villages,

A H ""\'W‘ "1'
fanlis T 1.

" — P - Vg e Lt et "o . . . o .
werimshaw, :.0., C.0. AR J.uf'h&~tcg. Tnf?‘zctlon of' Nutrition
Awd Tafaction”, WD nene v honoc s B LTl ey,
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Serimshaw, I, J. Salczon, H, Bruch and J. Gordon
Studies of Diurrneal Disease in Central America. VIIT.
ieasles, Diarrhea and iutritional Deficiency in Rural Guatenala,
Anericen Journal of Tropical lMedicine and Fyziene, Vol. 15,
io. b, pp. 625-53L. (Jd¢(:) '

The nutritional state of a reasles ratient is relevant to its
cowrse and fatality,end measles may precipitate severe protein deficiency.

DATA BASE AilD DESIGH.

Observations were taxen for two rural temperate hizhland Guatenalan
villages over a five year period. In one villoge, Santa Catarina

{ popn= ¥I1S" Baranona, children aged 6 ros. to 5 yrs. and pregnant or nursirg mothers
Lgee” versvere offered a daily dietary supplement of a protein-rich vegetable
NI AT xbure with added powdered milk, sugar and banana. The other village,
Santa Cruz Balanya, was a con‘rol villege. o medical care, except
educational efforts related to feeding rrograns were offered. Coservations
include a biweekly record of illnesses of children under 5 yrs. , height,
weight and skinfold thickness of vreschool children at 3 mos. Intervals

.

5 clwid 0

e Crued, R . . ; .
“;“‘,{,4;111 and ennual ohysicals. Msasles vatient weight was taken at short intervals
'n‘ﬁ;“isq throughout cazrly convalescence,

RESULTS.

. 'The greatest incidence of measles occurred during the second veer of
life in both villages and rere than hal? the cages occurred in children
less than 3 years old, The Teeding villaza recorded a greater prorortion
of cases in tha preschool years, provably because it was a mariket center
and was invaded by reasle cases more often,

- An acute diarrhea wes 2 prominent ond early complication of measles,
Diarrnea occurred in nalf the patients less than 5 yrs, old. Tn tha
centrol village the incidence of diorrhesl disease among pasvients with
measles less than 5 years old was about eigatfold that for children
the same pge without measles, Yor older children, the diarrihea rake
during nmeasles was nalf that for the younger group and yet 85 times the
incidence for those withoubs nmeasles,

o The freauency of dicrrhea a3 a complication of measles i5 in diroos
= T - T . N LT e e Lo om “wol
reletion o the extont of malnutrition, Dierrhos in ratients iess than

75% o norral w2izht of age was three times that for patients witnin

105 of normal weizat.

leasles wos a preciriteting cause of Kwashiorkor in 2 of 41 prescrool
children with reasles in control village and in none of 55 in the feeding
village,



. '"he aze spacific d=ath rate of children under 5 years in the village :
with food cumnlemenss cuclined from 973 per 100,000 during 1650-59 to e
226 per 100,000 diring 1559-1%04 (rest deriod). lio measles deaths oooe
oceurred wuong cnildren o

seceiving {food supplements wbt least 25 percent & .07
o oa . - Iy . . . . . - . o ) . Lo
of the tize, IJecath rabtas in the coatrol villege cf a similar high order

~ did not change. Q*\? .

ity axong preschool children vas 6.8 percent in the control

.3 percent in the feeding villege.
' Patd

,» Case Tat
village and
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Scrimshaw, N.5., C.E. Taylor and J.E. Gordon
Interactions of Nutrition and Infection
World Health Organization, Geneva, 1968.
Selected readings. .

1. Infection and Nutritional Status.

. Infections exert an adverse effect on Vitamin A metabolism.

M .
+ Infections can precipitate beriberi in persons on a diet'inadequate in
thiamine.

. Infections are able to induce anemia when. folic acid is deficient.

. Studies of the «ffects of infections on various B vitamins are inclusivesl?
" DI o er g

. Infectious diseases worsen the ascorbic acid uutritional status of persons

among some less privileged populations. INCAP unpublished study indicated loss 5

of Vitamin C in urine during the height of the primary reaction to vaccinations -

against both smallpox and against measles virus, as well as during acute stages

of measles and chickenpox.

« Pneumonia may aggravate rickets (a calcium de@iciency disease.) (Vitamin D
positively affects calcium and phosphorus levels in blood and thereby produces
growth in younger children.)

. Hookworm disease is responsible for much iron deficiency anemia, due to
blood passing through worms into the intestine.

. Malaria often results in significant iron loss.

« Chronic bacterial or viral infections produce "anemia of infection” by
interfering with iron-binding capacity and oxtaretytw« (red bleodcell) life-
span. edythivu e

- Some acute infections produce hemolytic ancmia. (Anemia resulting from
destructionyecxthrelysas,)

ct Cr‘&‘(if'. Sl
. Numerous infectious diseases as well as.local enteric (intestinal) iufections,
cause diarrhea which disturbs clectrolyte balance via peizssium and chloride

loss. ‘

- Infections appear to interfere with calcium and phospherous metabolism.

« Although infection often increases the amount of fat in the liver | significance
is doubtful. TIntestinal infection likewise have insignificant effects on fat

absorption.

. Low blood 2’].UCOSG levels are common in infectious disozces robably due to
k) 3 .
raduced caloric intako.



. Infections commonly alter the activity of essential enzymes.

o ] : ) ) CoErn ey
. Infections reduce food intake by reducing appetite. Also,therapy wrongly
requires withdrawal of solid foods or other changes in diet, usually producing
protein deficiency.

Even minor infections result in increased loss of nitrogen in the urine.
Acute diarrhea characteristic of ‘most infections decreasesnitrogen absorption.
Helminthic diseases (intestinal worms) reduce nitrogen absorption.

. Kwashiorkor is precipitated by acute diarrheal disease, measles and other
infections superimposed on diets already low.in protein and calories.

. No nutritional deficiency is more consistently synergistic with infectious
disease than Vitamin A. A deficiency in Vitamin A results in increased suscep-

tibility to infection.

. Synergism with infection is observed with deficiencies of Vitamins D and E,
ascorbic ‘acid, thiamine (with viral and protozoal infections), pathothenic
acid, folic acid, and Vitamin B12 (to a lesser extent).

2. Deterninants of the Effects of Nutrition on Infection.

. Host characteristics, including resistence to infection, are a result of
genetic variation and environmental influences, such as diet.

. The direct effect of malnutrition on host resistance is well documented.

.+ Nutritionally induced changes in antibody formation, rhagocytic activity,
tissue intezrity, inflammatory response, intestinal flora, endocrine metabolism
and non-specific machanisms are revieved in the section. Almost every nutrient
is relevant.

Sc'n?n;?ﬁder (1950). '
-> s
: acnchie or mite
- Whena nattiral resistance was high, disease did not result no matter how the
diet was varied.

When natuval resi

. stonce or constitutioral resistence was low, severe infec-—
tious diseagses occurrad r

czardless of nutritional factors.

. Whea natural or ceonstitutional resistence was neither hizh nor low,
nitritional factors did affect the outcome of the infection.
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Sloan, Frank PL“'
Survival of Progeny in Developing Countries: An

Analysis of Evidence from Costa Rica, Mexico,

East Pakistan, and Puerto Rico
Rand Report No. R-773-AID, July 1971

The study uses regression analysis of regional averages to identify the
determinants of infant and preschool child mortality in less-developed countries.

DATA BACKGROUND

. Data are available for political subdivisions of Costa Rica, Mexico, East
Pakistan, and Puerto Rico. Infant and preschool death rates are presented for
some of the subdivisions of each country.

. General review of measurement error effects: if errors in the dependent
variable are correlated with an independent variable, the coefficient of that
variable will be biased; if errors in the dependent variable are unrelated to
any independent variables, the standard errors of the coefficients will be
larger than in the absence of error; if an independent variable is measured
with error, the coefficient estimate will be biased toward zero.

LITERATURE REVIEW AND HYPOTHESES

. Single equation model estimated here measures only the partial or direct
effects of each variable (e.g.) education is expected to have a negative direct
effect on mortality, but it has a positive effect on labor force participation,
which has a positive effect on mortality; the total effect of education is

the weighted sum of its direct and indirect effects).

. Education. More education is expected to be associated with lower infant
mortality; primary reasons suggested have to do with better knowledge of
appropriate health measures of educated parents, from cleaning dishes to seeking
vaccinations.

. Maternal Time Input. More time at home is expected to be associated with
lower infant mortality because of better care, longer breast feeding. Proxy
for this variable, labor force participation for all women, may be a poor
measure because in many countires, mothers with small children are less likely
to work, although the need for additional income may counteract this in poor
countries; and because not all work requires a lot of time away from home.

. Nutrition. Better nutrition is expected to be associated with lower infant
mortality. Two mechanisms supported by the literature: poor nutrition reduces
resistance to infection; infectious disease may worsen nutritional status. This
study tests for the effect of protein deficiency. [Hg¢llman & Hall, p. 1102:
maternal malnourishment affects amount of breast milk more than composition.]

. Sanitation and Housing. Improvements in both are expected to be associated
with lower infant mortality, but the evidence is contradictory. Public health
measures have reduced deaths due to typhoid fever and malaria. There is no
evidence that housing has an important effect on health, either through
regressions or through experimental-control group tests (which suffer, in
practice, from income effects due to the housing subsidies).




. Medical Care. Medical care is expected to be associated with lower infant
mortality rates, although there is little persuasive quantitative evidence.
Resources per capita can be used as a proxy for price; if possible, government
and private should be disaggregated because of the money price attached to

the latter. Health expenditures are a proxy for flows of services. More
direct measures of services: e.g., percentages of births and deaths at home.

» Sex of Child. Male infant and preschool mortality usually exceeds female.

. Parity and Age of Mother. A U-shaped, or increasing, relation between
parity and mortality is often observed but the suspicion seems to be that this
is actually due to other variables such as: spacing of births, maternal age,
poorer nutrition of mother and child in large (poor) families, [do the PAHO
data show that higher birth order children are more poorly fed?]; higher order
children are more likely to be unwanted, hence more poorly cared for.

RESULTS

COSTA RICA 2
. Corrected R™'s are about .15-.20 in the infant mortality equations and .50

in the child mortality equations, for 68 observations. Female literacy is
negative and significant in both equations. Percent of infants of low birth
weight, a proxy for nutrition, is positive and significant in the infant
mortality equation. Percent of births at home, a proxy for medical services,
is positive but significant only in the child mortality equation. Variables
representing water supply and housing quality are insignificant.

MEXICO
. Data available for 1950 and 1960 revealed no structural differences between

years, none between male and female children. R*'s average .35 for infant
equations, .45 for 1950 child equations, and .70 for 1960 child equations.
Female literacy is negative and significant only in the child mortality
equations. Female labor force participation is insignificant. Nutritional
variable, percent eating animal products less than once daily, is positive

and significant. Housing variables are generally insignificant. Medical care,
as measured by the availability of a doctor, is insignificant. Ran additional
regressions using the changes in the variables between 1950 and 1960 to test
for omitted variables that vary between the Mexican states, but not ove ime; the
results differ from the regressions run on the levels of the variables and are
unconvincing (note that the only nutrition variable available for both years
was a measure of wheat bread consumption, not the protein consumption variable
used successfully in the 1960 regressions).

EAST PAKISTAN
. Nothing is consistently significant except hospital beds per capita and

an ‘urban-rural dummy.

PUERTO RICO

- Initial results were implausible and the correlation between infant mortality
and medical facilities suggested a registration problem, with consequent errors
in variables.



APPENDICES
. A discusses measurement error in registration-based data.

. B presents a statistical analysis of the determinants of the nutrition
measures available for Mexico and East Pakistan [We might consider an analysis
of the child's nutrition along similar lines]. 1In the East Pakistan data
factor analysis is used and produces two factors: one is made up primarily

of Vitamin A and Vitamin C deficiencies related to the consumption of green
vegetables; the other is made up primarily of calorie, protein, thiamine, and
niacin deficiencies which are related to the consumption of meat, eggs, pulse,
(e.g., peas, beans, lentils) corn, and rice.

. C presents a statistical analysis of housing.

. D analyzes the percent of births not attended by a physician, as a measure
of medical services to infants. Income and the ratio of legal to consensual
marriages are statistically significant; the negative sign of the latter is
taken as support for a hypothesis advanced earlier that parents in consensual
marriages, will be less likely to invest in medical care for their children.
Variables reflecting medical resources are not significant.
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Wray, J.D.

Population Pressure on Families:
Family Size and Child Spacing

Reports on Population/Family Planning
(New York) 9: August 1971, pp. 403-46:

We are missing pages 456 through 459.

This article is a summary of the studies which related to family size
or birth intervals and their association with morbidity, mortality, physical
growth, intelligence and maternal health.

Day. Summary of the studies re!effects of either increasing family size or
decreasing birth interval on survival of fetus and child. (A complete citation
is not available because it appeared on one of the missing pages.)

ly Familv size related to morbidity, mortality, nhvsical erowth and maternal
ecalth.

Morbiditwv, Economic limitations, crowding and generally
poor suitation are associated with increased morbidity and increased family
size.

- Family size is one of the factors involved in the'etiology of malnutrition.
(Columbia, Agurrie and Wray)

. The size of the family appears to have little effect per se on health
of younger children; rather family is "at risk" because of poverty accompanied
by poor parental capability. (Loberston and Kemp, South Africa.)

"Mortality,

(Morris and Heady, England)

« There is an increase in'mortality with number of children by social class.

. Deaths due to causes associated with prenatal factors - congenital mal-
formation - do not vary with family size or social class as do those associated

with environmental factors, such as infections.

« Mortality increases with family size throughout the second year in all
maternal age group) but especially in young mothers.

-

« Mortality rates increase with family size in all social classes; but especially
in younger mothers, regardless of social class. :

» Increasing mortality is associated with remat
S, urity, mater
social class. _.cw? P 7 nel age, and

(Chase, NYC.)



» At all stager, including early and late fetal periods, death rates are
highest with hizher orders of pregnancies.
. (Yerushalmy, Hawaii).

. Congenital malformations of various kinds are associated with maternal
" age rather than parity with two exceptions. There is a statistically signifi-
cant increase in risk for offspring of advanced birth order for £of infective
and parasitic diseases; and an increased risk associated with higher parity
%n ihedyounger mothers. (Newcombe and Tavencdale, British Columbia; Morrison et al
ngland.

Physical Growth,

. Differences in the growth of children associated with family size were not
limited to the lower class, but reached a maximum in lower class and were
established by age 4 1/2 in both sexes. (Douglas and Simpson, England).

. Later born children of any consecutive pair within a family tended to be
taller than the preceding one. (Grant, England)

Findings re sex maturations and family size are omitted.
Intellicence,

Maternal henlth,

. Incidence of hypertension increased with the number of children.
(Scotch, Africa)

+ The increase in diabetes with increasing parity of women is statistically
significant. (Pyke, England).

. Repeated pregnancies followed by prolonged lactation periods will produce
sustained needs for high quality protein. (Jelliffe, U.S.)
"Maternal Depletion Syndrome." (Eastman, U.S.)

. Maternal mortality exceeded the average overall mortality risk for those
35-50 years Old- .Obstetrical complications also increase with maternal age.

(Urieht, Cevion: Perkins, Thailand.)

(;;) Birth interval related to mortality, morbiditv, prematurity, and
dternal health.

Mortolity,

. Minimum stillbirth rates appear in increasingly older age groups as
parity increases. (Yerushalmy)

—
L~

.



. Abortions, stillbirths, premature delivery and neonatal death are all
proportionately higher in very small birth interval groups. Differences
among other groups are small. (Eastman, U.S.)

. In all maternal age groﬁps and in all social classes, the postneonatal
mortality rates are higher in closely spaced groups than in other groups.
(England).

» Both neonatal and infant mortality rates were higher among infants born at
short intervals and differences are statistically significant. (Gordon and
Wyon, India.)

Morbidity.

+ No studies of the association between birth interval and morbidity were
found; only studies of the clear-cut association between mortality rates and
birth interval. Also there are some studies indicating that there is a
statistically significant relation between malnutrition and short birth
intervals as measured by number of preschool children in a family.

(Douglas, England.)

Prematurity. '

. Eastman (U.S.) found high rates of prematurity among children born after
a brief interval. ‘

Growth.
+ Grouth, used as an indicator of nutritional status, was found to be
associated with birth interval. (Agurrie and Wray, Columbia.)

]

+
-

. The advent of each additional child acts as a check on the growth of all
preceding siblings. (Grant, England.)

Intelligence.

Maternal health.

"Maternal depletion syndrome" is a conscquence of short birth intervals
(Eastman, U.S.) He examined five factors in rel.ticn to birth interval:
maternal anemia during pregnancy, toxemia of precmonew, pestpartun hemorrhage,
puerperal fever and maternal rortality. Auciida v v ore oo mon (34,5 percent)
in the brief interval (less than 12 meos.), bul the preup wan teo small to
warrant conclusions. Also, the lonzer the interoal Vo tueon NWirths, the more
likelihood there is to suffer hypertensive toxen:ia of presuancy.  Eastman
was unible, however, to control for -ge, also asseciated with toxemia of
pregnancy.

The data for most of the studies mentioned above {n presented cither in
graphic or tabular form in this article.
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. uatural resistance to microbial infectious states is genetically deternined.

. Barriers or defense mechanisms which protect the host against microbial diseases
are epithelial surfaces (skin and mucus membrane), naturally occuring bactericidal
substances in tissue and body fluids (betalysin, ‘leukin, plakin, saliva, nasal
secretions, tears, lipid fraction in serum, 1y90gyﬁé'in mucus secretions, tears and
ezg whites, certain polypeptides in amino acids,and others) and blood leukocytes

or macrophages. { .

. The environmental factors which predispose to infection are exposure to low
temperature, -fatigue and corticoadrenal activity (stress).

. In zome cases deficiency of particular nutritional essentials may increase
natural resistance, particularly with infective agents which are parasitic such

24

as viruss Wit el

. Nutritional factors, particularly Vitamin A, are essential for the intactness
of epithelial surfaces.

. Few studies of nutritional effect on resistance with all the necessary controls
exist.

t appeared that a factor responsible for increased resistance is contained in
wheit. (Howie) '

. Low ascorbic acid levels in blood or tissue and infection are associated.
(Dubos; Raffel; Reed). '

. Resistance depends on an interaction between more virulent and less virulent
isms present in the inoculum, and is not cue to any activity of the host
chneider). This is contrdry to generally accepted teachinz.



