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CONFIDENTIALITY STATEMENT

Study involves use of collected data only: Consent was
obtained at the time of original data collection.

Data will he analysed and published in aggregate and there
is no possibility of identifying indiveduals.

The study will use the Matlab census and DSS records.



OBJECTIVES

This study will address whether the length of time between

menarche and conception affects the probability of a live birth,

and infant mortality while controliing for age of menarche,socio-
economic factors, season of conception, and maternal age at conception.
This stud§ will also look at the phenomenon of subsequent pregnancy

outcome.

Introduction

An important unresolved issue for both developed and developing
countries, is whether the association seen between adolescent pregnan-
cies and poor outcomes of pregnancy(high fetal and infant mortality) is
due only to socioeconomic factors, or whether some biological compromise
occurs due to the competing growth needs of mother and fetus. This is
especially important in populations where chronic malnutrition may alter
the patterns of growth and develépment observed in North American and

Western European girls.

Well nourished girls demonstrate a well established pattern of
skeletal growth characterised by menarche occurring shoftly after the
peak in height acceleration followed by a smaller amount of growth after
menarche. In comparison, undernourished girls show asreater increase
in skeletal maturation following menarcheCDreizen,i967; Kulin,et al., 1982},
Variation in skeletal maturation is controlled by the rate of epiphyseal
growth and closure of the epiphyses. Malcolm (1979) has shown that

malnutrition leads ¥o slower growth of the epiphyseal centers as evidenced

c....WP/2,



by the effects on heights in slow growing sopulations. Chronie under-
nutrition slows height velocity during childhood and adelescence, and
prolongs the period of growth (Frisancho et ol 1883, Malcolm, 19797,
Although the growth spurt in height peaks before first menses !inear
growih continues for about 4 years after menarche in most well-pourished
girls. This period may be longer and more important for undernourished
girls. Yrisancho (1978) found that undernourished populations have a 107
longer growth period and a 107 reduction in adult stature compared to .5,

glrls.

Since growth and age at menarche are delayed by door ~ut ritional
status, and the peried of postwmenarcheél growth is extended, then
malnourished women who become pregnart soon after menarche may be at
risk for poor pregnancy outcomes because of the compefing growth necds of
the mother and the fetus {Frisancho, }978; MHIC”Lm’IQ?gz.ﬂﬁﬁiﬁLiEgli
Duenhoelter,1975; Carev et al; 1983; Frisancho et al, 1933; Hulin et ail,
1982; Zlatnik and Burmeister, 1979). Competition for nutrieats ma.
cause intra-uterine growth retardation, or premature termination of arowth

of the mother.

Several studies have illustrated that adolescents exhibit risks
more important, as in some populations, marriage and childbearing clasely
follow menarche. 7This say be at least partially compensated for by an
extended period of adelescent subfecunditv, but the evidence for this s

conflicting (Paster ev al, 1984).



Erkan et al {1971) demenstrates that post—menarcheal age is more
important than chronological age in terms of chstetric risks for young
women. Results of his study indicate that physiologically lmmature women
experienced a two times greater risk ~f low birtn weight, regardless of
chronological age. Immaturitv of the pelvis and birth canal is of concern
in pregnant adoiescents, wmainly because of irs effect on birth weight and
pregnancy complications. Several studies show an increased proportion of
conktracted pelvises among adelescents less than 15 years of age, compared

to 15-19 years olds and women in their twenties (Ellison, 1982,

¥

Kaitreider,
1963; Battaglia, 1963%; Tmenhoeliter, 1475), Moreover, currvent anthropological
research shows that pelvic size is significantly smaller at menarche than

at maturity (Moerman, 1981: Moerman, 1982).

Few longitudinal studies on growth patterns in relationship to age
at menarche and pregnancy outcome ave available. There is a need for
more extensive information regarding the effects of adolescent pregnancy
in chronicaily underncurished populatiens. The premature cessation of
skeletal prowth due to rising levels of estrogen during pregnancy may have
two important effects on hirth outcoms. Firsr, there is a positive associa-
tion between maternal height and infanr birthweight. Second, if growth of
the loag bones is compressed by pregnancy (resulting in shorter adult
stature), then other bones - the pelvis in particular - may be affected
as well. It is impertant to note that both of these conseguences are
irreversible. Therefore, the increased risks for matersal and infant

morbidity and mortality will persist througheout the reproductive period.

R



METHODS OF PROCEDURKE

The sample of women for this study will include women who were

included in the original menarche study who were ages 10-20 i 1976,
. : .

For these women aged 19-29 in 1985, information on age at menarche,
duration of wenarche to first conceptiom interval, cutcome of preg-
nancy for all pregnancies, and infant wmortality will be used tb
assess the effect of the duration of the menarche-conception interval
on preégnancy outcomes. Prospectively collected data on pregnancy

outcome is available through the vital registration system for births

and deaths in Matlab.

These data will be analysed to assess the association between
menarche to conception interval with the probability of tive birth

and infant mwortality, stillbirths and miscarrisges amon these women,
Vs £

Data

The sampling frame for the study was determined by the 1974 censu-
— e L e —

in 13 villages included in the Matlab registration since 1966, ALl girls

ey - _—

aged 10 to 20 years in 1976 residing in these villages were included in

the study sample. A total of 1,618 girls were identified.

Exact ages of girls born in 1966 were calcuvlated from their birth

. registration forms. Ages for subjects bora prier to 1966 were adjusted
from the 1966 census data. Ages collected for this census were determined
from the parent's reporting of their daughter’s age and successive interval

between siblings,



Of the total sample, 1449 girls were interviewed at least once
in addition to information, colliected by the registration system. A
series of 12 monthly interviews was conducted between March 1976 and
February 1977 by local female field assistants. At the initial inter-
view, information on age at menarche was colleéted, as well as
anthropometric data (height, weight and arm circumference). In the
prospective follow-up, data cn last menstrual period or date of first
menses {(menarche) were collected, along with anthropometric data. These
data are currently available on tape at Data Management Branch (DMB) in
the raw data form. Additional data for the subsequent 6lmonths(Marchm
August,1977) of foliow-up are on the original data collection forms at
Data Management Branch,Data on births occurring to these women and the
outcome of those pregnancies (livebirth or miscarriage) through 1984
will be available from DSS data source. Retrospective information was
collected in March 1976 for: 1)} 458 girls who had reached menarche by
that date; 2) menarche occurred in 112 girls during the first 12 months
of follow-up and it is assumed that an additional 55 girls will be included
once the subsequent 6 months of data are coded, These 625 girls arc the

subjects of the study.

Using the 1980 age specific fertility rates for Matlab (Becker and
Hiltabiddle, 1981), we estiﬁate that there wiil be approximately 1000
births occurring to the women in this study, during the period 1976 to
1985, zllowing for a 10% loss to follow-up. With an infant mortaiity
rate of 100 deaths per 1000 live births, there should be 100 infant
deaths to study. The stillbirth rate for this area is 40 stillbirths
per 1000 live births and the reported fetal loss rate is 104, Based
on reports from the demographic system, we estimate that the rate for the

RPN (A4t
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young womea in our study will be similar to the average, aund thus we
estimate that there will be about 50 stillbirths and 140 early fetal losuos
(Chowdhury et al, 1982). These data illustrate that women aged 15-19 in
Matiab have higher fetal loss rates than women age& 20-29, A betterl
indicator for the effect of adolescent growth on infant viability than
mortality would be birthweight, However, since we are unable to obtain
this information, we believe that the use of infant survival will be a
c¢lose proxy, although it is understood that many factors aside from the
meternal nutritional status will affect mortality during the first year
of life.
Information available on socio-economic status in the other study,
(census'82) will give the economic level of the women under study. These are

the: education of hergelf, education of her parents and primary énd secondary

occupation of hex father, The information will be helpful in explaining
di fferences seen in nutritional status and in infant mortality, althoudgh it
is possible that socio-econoni ¢ status may have cdhanged since the original
data collection effort,
Menarche-Conception Intervals and Pregnancy outcome

Using the information available through the previous interviews, the
matching with the vital registration dat# and the proposed field study,
the probability of poor pregnancy outcome will be assessed. Poor pregnancy
outcome will be considered in terms of perinatal less (fetal loss,
stillbirths and deaths in the first 24 hours) and neonatal and infant
mortality. Menarche to first conception interval will be calculated by
subtracting 9 months from the date of a live birth, 8 months from a stiil
birth, and the given duration of the pregnancy for fetal losses as recorded
on the registration forms. Ve realize that the accuracy of these durations

~ .
1s in exact. The largest bias relates to unreported fetal losses. Such

.nQQoV«Pf’-?
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losses would cause the duration of the menarche to first conception

interval to be overestimated, especially since early losses are like y

to be micsed. This bias would result in any detrimental effect of short
menarche to conception intervals being less apparent because woment with
fetal losses would be estimated as having longer rather than the tie shorter

durations.

Using multiple 1ogiétic regression, we will estimate the relationship
of the length of the interval from menarche to first conception with the
probability of a poor pregnancy outcome {fetal loss, stillbirth, and infant
death), while controlling for the following intervening variables: age.
of menarche, age of the mother at the specified birth, parity at that
birth, attain;b height, current weight, and socio~economic status. The

equation for the logistic regression equation is:

E (Y) (Prob. of Poor outcome) = B+ B x {(menarche

g I 1
conception interval) + B x {age at menarche) + B x
2z 3 3
{age of mother at birth) + B x {parity) + B x (SES).
bk ' 5 5

By including all births that women have delivered since their first
conceptions, the sample size will be sufficient to estimate the effect on
pregnancy cutcome. As stated previously, we expect a rotal of 140 fetal

losses, 50 stillbirths, and 100 infant deaths. Since the negative effects
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of early pregnancy on growth and subsequent pregnancy outcome are not
likely to‘be rveversible, the use of all pregnancy, cutcomes will enc le
us to have a greater likelihood of seeing effects, if they exist, than
if we examined only the outcome of the first births, where sample size
would be limited. Longitudinal datas analysis methods recently developed
by Zegeryliang and Self will be employed to account for the correlation

that is likely among repeated birth outcomes for an individual woman

{Zeger et al 1983).

Significance of Findinge

A large proportion of births occurs to adolescents in Bangladesh
and in most countries of the developing world, where chropic malnutrition
occurs. The implications of early births on the nutritional status of the
mothers and the health effects on their infants have yet to be clarified.
This may be especially important when malnutrition is prevalent because
in malnourished girls, growth after menarche mav be substantial. The
effect on height and pelvic size would have long ranging effects iur the

outcome of pregnancy in first and subsequent births.

In countries such as Bangladesh, where marriage closely follows
menarche, the concern for the negative effects of early conception on the
health of both the mother and her offspring is especially paramount for
policy determination. In current attempts to reduce infant mortality,
one of the price concerns is the reduction of low birth weight. If mothers
are-'"programmed" to delivering smali infants who are at higher risk,
because the mothers conceived too early in their own reprcductive cycles, -
then many of the current policy options te improve child survival need to

be revised. Such policy options may need to emphasize the need to prevent

IR T
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early conception in growing adolescents. This may add to the evideace
for the need to provide family planping for young women, as well as
promote with greater ferver alternate opportunities, other than marriage,

for adolescent girls. ' |
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