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ABSTRACT  Height and weight for age and height and weight velocity are
examined in a sample of Bangladeshi adolescents aged 10-20 years with an
average age at menarche of 15.8 years. Interpopulation differences between pre-
and postmenarcheal girls are assessed and age patterns are compared to standards
of U.S. and British adolescents. Bangladeshi adolescents are shorter and lighter
for their age and lighter for their height than are U.S. adolescents. The growth
spurt in height and weight is delayed and spread out over time, and growth rates
are lower throughout the spurt when compared te British and U.S. girls. As in
developed countries, most girls attain menarche after peak height velocity, while
weight gain per year is highest around the time of menarche. There is no
significant relationship between age at menarche and height or weight at menar-

che.

The timing of age at menarche and adoles-
cent growth in chronically malnourished
populations may have important implica-
tions for reproductive healtg, particularly in
social settings where menarche is an impor-
tant marker of readiness for marriage. The
effect of young maternal age on first birth
has emerged as a central concern in devel-
oped and developing countries, and the
relative importance of biological factors at-
tributed to immaturity of the mother vis-
a-vis socioeconomic factors has not been fully
resolved.

Some important questions remain unan-
swered regarding the long-term effects of
malnutrition on birth outcome and maternal
health. Is the adolescent growth spurt in
undernourished adolescents similar to that
of well-nourished girls in shape, but moved
forward in time; or is the process somewhat
different in other characteristics besides the
starting and ending points? How mature are
late adolescents and young adult women
when they first conceive? Is it plausible that
young women may conceive before their
growth spurt in height and weight is com-
plete, which might comgromise birth out-
come or their own health?

In the present study growth in height and
weight are described in relation to chrono-
logical age and menarcheal status in a
sample of adolescent females in rural Bang-
ladesh. The population of Bangladesh suf-
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fers from chronic malnutrition of varying
degrees, and is plafued by periodic man-
made and natural disasters that result in
acute food shortages. The analysis presented
here is descriptive in nature and examines
differences in nutritional status (e.g., height
and weigll‘lt) by age group and by menarcheal
status. These measures are compared to
studies of well-nourished adolescents.

These data provide detailed anthropo-
metric information on a population of ado-
lescents where chronic malnutrition is wide-
spread, age at menarche is delayed, and
marriage and childbearing begin at a rela-
tively early age. (The average age at menar-
che in Matlab is 15.8 years, and the average
interval from menarche to conception is 1.5
years [see Foster et al., 1986].) Similar mea-
sures of growth are not available elsewhere
on Bangladeshi adolescents, to the author’s
best knowledge. These data also contain a
longitudinal component that allows rates of
growth in height and weight by age and by
menarche status to be studied, as well as
static measures of height and weight.

BACKGROUND

The onset and timing of adolescent growth
and development are highly variable among
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and within populations (Tanner, 1978;
Eveleth and Tanner, 1976; Wyshak, 1983).
On average, the onset of the adolescent
growth spurt occurs between 10.5 and 13
years in European girls (Frisch, 1972; Mar-
shall and Tanner, 1979). Chronic undernu-
trition slows height velocity during child-
hood and adolescence and prolongs the
period of growth (Malcolm, 1979; Frisancho
et al., 1983). In the Asai and Bundi tribes of
New Guinea, for example, males continue to
grow well into their twenties, while Euro-
pean males cease to grow at about 18 years of
age (Malcolm, 1970). Roche and Davilla
(1972) report the average age at completion
of significant linear growth is 17.3 years in
Caucasian U.S. girls.

Malcolm (1970) asserts that chronic pro-
tein and calorie malnutrition prolongs ado-
lescent growth and development of Bundi
children, although the onset of the adoles-
cent spurt 1is not significantly affected. Fur-
thermore, these data suggest that mal-
nutrition compromises adult height. In
contrast, a study of Kenyan adolescents sug-
gests that the onset of puberty is delayed in
undernourished children, while the progres-
sion of puberty is similar in well- and under-
nourished children (Kulin et al., 1982, 1984).

Menarche occurs relatively late in the de-
velopment process, after the period of great-
est acceleration in height, or peak height
velocity (PHV), and when development of
secondary sex characteristics is nearing
completion. The mean age at PHV is about
12 years in Northern European girls and
North American girls of Northern European
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extraction, while the mean age of menarche
is between 12.7 and 13.2 years (Tanner,
1978). Menarche, on average, occurs 1.3
years after PHV with a range of 0-2.5 years,
and only 1% of girls reach menarche before
PHV (Marshall and Tanner, 1986).

A relationship between menarche and nu-
tritional status has been well established
(Frisch, 1985; Tanner, 1962), although the
exact mechanisms remain the subject of
some controversy (Ellison, 1982; Trusseli,
1978; Scott and Johnston, 1982). In the re-
sults presented below the differences in
growth between pre- and postmenarcheal
adolescents in Bangladesh are examined in
some detail, and the findings are compared
to studies of well-nourished adolescents.

DATA AND METHODS

Data were collected by the International
Centre for Diarrhoeal Disease Research,
Bangladesh (ICDDR,B). The ICDDR,B has
maintained a Demographic Surveillance
System of vital elements in the Matlab
Thana region of Bangladesh since 1963. Pe-
riodic censuses have been taken since 1966.
In the present survey, 13 villages were pur-
posely selected for ease of access. There were
1,618 girls, aged 8-18 years (10-20 years in
1976), registered in the 13 Matlab villages in
the census of 1974. Attempts were made to
contact all of these girls, and 1,448 non-
pregnant females were interviewed at least
({g%g? between March of 1976 and February of

TABLE 1. Population of original sampling frame, exclusions and final study sample by age

Exclusions

Original sample

Final sample

Never 1lor2
Total measured  measures Other  Premenarche  Postmenarche Total

Age (yr) N (%) N) N) ! N (N) N (%)

105 245 (15) 15 133 1 96 — 96 (€)]
11.5 174 11) 8 23 2 141 — 141 (13)
125 153 (10) i6 2 1 134 — 134 (13)
135 170 11) 10 9 4 145 2 147 (14)
145 166 10 10 18 3 115 20 135 13)
15.5 135 (8) 11 11 3 72 38 110 10)
16.5 174 (11) 20 23 14 44 73 117 (11)
175 126 )] 21 23 20 15 47 62 (6)
18.5 122 (8) 26 19 16 5 56 61 (6)
19.5 69 4) 14 12 7 6 30 36 3)
20.5 82 %) 16 17 24 1 24 25 (2)
Total 1,616°  (100) 167 290 95 774° 290 1,064 (100)

}Includes pregnancies (34), missing data for key variable, and late entry into the study.
“118 of these began menstruating during the period of observation.

“Two subjects were excluded because of missing age data.
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Subjects were measured once a month for
a one-year period. Not all subjects were
available for every interview, and a mini-
mum of three height and weight measure-
ments were required for a subject to be
included in this analysis. A total of 290 girls
(156% of those ever interviewed) were ex-
cluded from the analysis because they failed
to meet this criterion.

Table 1 shows the reason for exclusion by
age and summarizes the change in age struc-
ture that occurs under the study criteria.
Since exclusion from the study is related to
age, the age structure of the sample is al-
tered by the pattern of missing data. The
most important difference is the decrease in
the proportion of subjects aged 17 years and
above. In the original sampling frame, 25%
of all subjects were 17 years or older, com-
pared to 9% after design criteria and data
cleaning disqualified 554 subjects. Subjects
18 years and older thus cannot be considered
as arepresentative sample of girls of that age
in the Matlab population. In addition, these
subjects have fewer measurements taken
over the one-year follow-up on average than
do younger subjects, because dropout rates
were higher for older subjects. Therefore,
estimates of growth rates for subjects 18-20
years of age are less reliable than for younger
subjects.

Interviews were conducted from March
1976 through February 1977 by local women
field assistants. At the initial interview,
retrospective information on socioeconomic
status, pregnancy, marital status, and men-
arche status was collected. In addition,
height in centimeters and weight in kilo-
grams were measured in the girls’ homes.
Interviews were repeated at monthly inter-
vals. Measurements were collected, and the
girls were asked about their menstrual sta-
tus at each interview. Ages were adjusted
upward 10 years from the 1966 census.

en the census data were collected, par-
ents’ reported age of child was compared
with intervals between successive siblings to
improve accuracy of age reporting. It is un-
likely that any girls under age 10 are in-
cluded in the sample, because registration of
birth dates began in 1966. The most probable
incidence of age misreporting occurs among
the 15-20-year-old girls. Unmarried girls,
who were classified as 10-14 years in 1966,
may have underreported their ages; thus, it
is possible that some subjects listed as 15-20
in 1976 may in fact be o{der. Since ages are
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recorded as age at last birthday, the data
were adjusted to represent the average age
within each one-year interval.

Weight in kilograms is measured to the
nearest 0.1 kg, taken with bare feet and light
clothing. Scales were balanced with pre-
measured weights before each weighing.
Standing height is measured to the nearest
0.1 cm with a portable stadiometer. Static
indicators of nutritional status are weight
for age, height for age, and Quetelet index
(kg/cmé), calculated from the first measure-
ment of height and weight to avoid seasonal
variation in measurements.

The U.S. National Center for Health Sta-
tistics (NCHS) growth standards (National
Center for Health Statistics, 1977) were se-
lected for the standard population, as recom-
mended by the World Health Organization
{World Health Organization, 1983). The use
of standards for an adolescent population
presents several difficulties, since normal
children begin their growth spurt within a
wide range of ages. Genetic differences and
environmental factors, such as altitude and
climate, may also influence the timing and
magnitude of growth. These issues are
raised frequently when U.S. standards are
used to assess non-white or non-U.S. popula-
tions. While useful for in-country screening
programs, national or regional standards for
developing country pepulations have several
disadvantages for assessing the overall level
of nutritional status, or for making interna-
tional comparisons. The high prevalence of
undernutrition in these areas artificially
lowers the definition of normal. Moreover,
comparison studies of children from the gen-
eral population and from a select group of
well-off families in Haiti and Egygt, strongly
suggest that well-nourished children from a
variety of racial groups and environments
have heights anfr weights very similar to
those of U.S. children included in the NCHS
standards. Children from lower socioeco-
nomic strata, in comparison, fell well below
the same standards (Department de Sante
Publique et Population, Republic of Haiti,
1979; Nutrition Institute, Ministry of
Health, Arab Republic of Egypt, 1979).

In addition to static measures of nutri-
tional status, the rate of change in height
and weight is examined. Estimates of growth
in height and weight in one year are plotted
by age to construct cross-sectional growth
curves for the study population. These are
compared to cross-sectional curves for Brit-
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ish children from the Harpenden Growth
Study (Tanner et al., 1966) to study differ-
ences in the timing and shape of the curves.
Differences in rates of growth by socioeco-
nomic status and age at menarche are also
examined.

This analysis combines cross-sectional and
longitudinal data, whereby a range of ages is
followed for a relatively short time period of
one year. If all girls were measured at the
same times, then yearly growth could be
calculated by summing the monthly incre-
ments, or by predicting height and weight at
time x+1 from height and weight at time x.
However, only 44% of the sample has the
same starting and ending points, and many
subjects have randomly missing data be-
tween the first and last interviews. Using
methods that require balanced data would
necessitate that all subjects with missing
data be dropped from the analysis, thereby
reducing the sample size by over one half. An
optimal estimate for the purpose of this re-
search would provide accurate and compara-
ble measures of the increase in height and
weight that each subject experienced over
the twelve months of follow-up, without a
substantial reduction in size, or significantly
altering the structure of the sample.

Ordinary least squares (OLS) regression
of height and weight against time (12
months) was selected to estimate the rate of
growth in one year. Although growth over
the adolescent period is non-linear, a linear
approach works reasonably well over a one-

ear interval, and these estimates are simi-
ar to actual increases in height in one year
in a sub-sample of subjects. For each subject,
a separate regression of height and weight
against time is performed and the slope esti-
mates are used to approximate change over
the one-year period. Since all the height and
weight values taken from each person are
included in the estimate, individual mea-
surement errors are less influential, thus
minimizing the random error component in
each estimate. The OLS method also allows
the sample size to remain large, and main-
tains the age structure and other character-
istics of the original sample.

To validate the use of OLS as an accurate
estimate of growth in one year, OLS esti-
mates were compared with the total increase
in height and weight in one year for a sub-
group of 470 girls for whom 12 measure-
ments were available, and to OLS estimates
for the entire sample and the same subset
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Fig. 1. Kilograms per year by age: OLS estimates for
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(last-first) for 457 women with no missing data.
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Fig. 2. Centimeters per year by age: OLS estimates
for all subjects (n = 1,064) and OLS and total increments
(last-first) for 477 women with no missing data.

(see Fig. 1,2). The OLS estimates and total
increments are virtually identical in the sub-
sample with 12 equidistant measurements.
Likewise, OLS estimates for the total sample
produce very similar estimates until about
age 17. However, the OLS method tends to
overestimate growth in one year, particu-
larly for height, in subjects age 18 years and
older. The overestimate is attributed to two
factors. Most important, growth rates de-
cline with time after menarche. Secondly,
seasonal patterns of growth are such that
more growth occurs in the first few months of
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observation (e.g., March-April), especially
for height. Subjects with less than five mea-
surements tended to drop out after the first
few interviews, thus concentrating their
measurements in the period of most rapid
growth for that year.

RESULTS

Percentile distributions of weight for age
in the sample population are compared to the
NCHS median in Figure 3. The median for
U.S. girls is greater than the 95th percentile
for Bangladeshi girls at every age, but the
difference between the medians and the ref-
erence standard decreases as age increases,
thus indicating that the growth spurt in
weight is relatively late in Bangladeshi girls.
A difference of 16.7 kg persists in the 20th
year, although some catch-up growth ap-

ears to occur, Percentile distributions of

eight for age in Bangladeshi girls and the
standard population are displayed in Figure
4. Girls in the study population are also short
for their age compared to the NCHS stan-
dard. Delayed onset of the adolescent spurt
in height and some catch-up growth are also
suggested. The age at which growth is com-
plete in this population is unknown, but it is
unlikely that t}ge Bangladeshi girls will ever
attain heights that are similar to the stan-
dard. Huffman et al. (1985) shows that the
heights of non-pregnant married Bang-
ladeshi women are also low; mean height of
women aged 20-29 years is 148.3 cm.

Mean weight for age and height for age by
menarcheal status are compared in Figures
5 and 6. Girls are categorized as postmenar-
cheal or premenarcheal at the beginning of
the study period, and the first height and
weight measurement on each subject (no
later than month 3 of the study period) is
used. Postmenarcheal girls are heavier than
premenarcheal girls at every age (Fig. 5). In
general, weight increases with age for both
groups, although premenarcheal girls have
the greatest increase in weight with age.
Height for age by menarche status is shown
in Figure 6. The trends are similar to those
for weight, with postmenarcheal girls being
taller than premenarcheal girls at every age.
This is consistent with studies of well-nour-
ished populations with early age at menar-
che (Moerman, 1982; Frisch and Revelle,
1970; Tanner, 1978).

Height and weight at menarche are exam-
ined separately for girls who attained men-
arche during the period of observation,
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Fig. 3. Percentile distribution of weight for age in
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Fig. 4. Percentile distribution of height for age in
Bangladeshi females and NCHS median.

Figure 7 shows mean weight at menarche
and confidence intervals for 98 girls who had
menarche during the study, and were mea-
sured in that month. Weight at menarche
appears to increase with age until 17.5 years,
and then decrease for the two oldest age
groups. However, the sample size is small for
girls less than 13.5 and greater than 16.5
years of age. There is a slight trend for the
13.5~16.5 group, but confidence intervals for



260 A.P. RILEY
50 A 504
40 4
40
K K
;i 3
o s
g g
L 30 B
kS 2
2 3 L
30+
20 - /X'
v
104 T T T T T T 201 T T T T T T
10 1z 14 16 18 20 22 10 12 14 16 18 20
Age in Years Age in Yearsa
Fig.5. Mean weight by age among pre- and postmen- Fig. 7. Weight at menarche by age at menarche

archeal females. Note: Bars represent 95% confidence
limits.

1604

150 o

140 A

UROHOHHTDEN

1204

110-‘ .
10 12 14 16 18 20 22

Age 1n Years

Fig. 6. Mean height by age among pre- and postmen-
archeal females. Note: Bars represent 95% confidence
limits.

the average weight overlap considerably at
each age. Height at menarche follows a sim-
ilar pattern (Fig. 8), although the increase in
height with age at menarche is even less
distinct than that for weight. The slight in-
creasing trend in height and weight at men-
arche with age at menarche suggests that
girls with late age at menarche l%ave com-
pleted a greater proportion of their growth
prior to menarche than have earlier matur-
ing girls. Girls with age at menarche of 18.5
years and older appear to have lower weights
and heights, possibly because both menar-

(n = 98). Note: Bars represent 95% confidence limits.
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Fig. 8. Height at menarche by age at menarche
(n = 98). Note: Bars represent 95% confidence limits.

che and growth were delayed by poor nutri-

tion. However, sample sizes in the oldest

three and youngest two age groups are too

small to permit any conclusions, and the

gossibility of errors in age reporting cannot
e ruled out.

In addition to low weight and height for
age, Bangladeshi girls are relatively thin for
their height compared to U.S. girls of the
same age. Percentile distributions of the
Quetelet index of the sample are compared to
Health and Nutrition Examination Survey-1
(HANES-1) data for white females in Figure
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Fig. 10. Median Quetelet Index (kg/em?) X 100 for
pre- and postmenarcheal girls. Note: Bars represent 95%
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9 (Cronk and Roche, 1982). The median
Quetelet index for the Bangladeshi girls is
below the 5th percentile of the HANES-1
data until age 16.5 years, and the 95 percen-
tile is less than the HANES-1 median until
age 18.5. Weight for height increases more
with age in the Bangladeshi girls. In the
HANES-1 data, weight for height begins to
level off after age 13 years, while Bang-
ladeshi girls continue to increase in weight
at a faster rate into the older age groups.
Postmenarcheal girls are relatively heavier
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Fig. 11. Height and weight velocity by age for Bang-
ladeshi and British adolescents. *Tanner et al. (1966).

than premenarcheal girls the same age at
virtually every age (Fig. 10).

The entire growth curve is shifted forward
in time for the Bangladeshi girls compared to
standards for British adolescents (see Fig.
11). Although the onset of the growth spurt
in the Bangladeshi adolescents cannot be
identified, since the youngest girls are 10.5
years old on average at the beginning of the
study, the adolescent spurt in both height
and weight appears to begin as well as end
later in Bangladeshi girls compared to Brit-
ish girls (Tanner et al., 1966). In addition,
the growth spurt is less intense; the highest
average rate of growth for Bangladeshi girls
is 4.9 cm per year (at 12.5 years), compared
to 6.4 cm per year (at 12.0 years) in the
British standard. Height velocity reaches 8.3
cm per year in North American girls at 12
years (Tanner and Davies, 1985; data not
shown). Standard curves developed for
North American adolescents (Tanner and
Davies, 1985) are similar to the British stan-
dard, although the peak in height velocitfr is
somewhat greater and occurs slightly earlier
(data not s%rown). It appears that menarche
may also occur somewhat later in relation to
PHV in Bangladeshi adolescents compared
to British and U.S. adolescents. However,
these data do not permit the determination
of age at PHV on an individual basis; there-
fore, this finding is merely suggestive.

Average height and weight velocity per
year for pre- and postmenarcheal girls is
shown in Figures 12 and 13. Transitional
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girls, those who reach menarche during the
period of observation (n = 118), are sepa-
rated from postmenarcheal girls because of
their proximity to PHV. Groups containing
fewer than five cases are excluded in these
graphs. Premenarcheal girls have the high-
est rate of growth in height at every age (Fig.
12). Girls who reach menarche lering the
period of observation are intermediate, and
postmenarcheal girls have the lowest height
velocity at almost every age. The pattern for
weight gain per year is somewhat different,

A.P. RILEY

with the highest rates of growth occurring in
the transitional group (Fig. 13). Premenar-
cheal girls are intermediate, and postmenar-
cheal girls have the smallest weight gain per
year at every age. The difference in the rate
of growth in height and weight is explained
by the relative timing of the growth spurt in
height and weight. Since the spurt in weight
follows the spurt in height, rapid deposition
of weight continues after the rate of change
in height begins to decline. Therefore, pre-
menarcheal girls, on average, are closer to
their peak level of growth in stature than
either transitional or postmenarcheal girls.
Weight gain, on the other hand, is higher
around the time that first menses occurs.

The probability of menstruating increases
with age for premenarcheal girls; thus, part
of the age trend reflects temporal proximity
to menarche. The rate of growth in height
begins to decline after age 14 years in these
girls. This suggests that girls with later ages
at menarche are farther past their peak
height velocity than earlier maturing girls,
or that they experience slower rates of
ig_'lrowth throughout the adolescent spurt.

owever, there is no way to determine when
any individual will actually begin menstru-
ating, so the independent contributions of
age and age at menarche cannot be sepa-
rated. Likewise, in the postmenarcheal
group, older girls will be farther past menar-
che on average than younger girls. The ef-
fects of age and time since menarche will
therefore be confounded. Moreover, growth
after menarche may depend on the age at
which menarche occurs. The relationship of
age and time since menarche to postmenar-
cheal growth in this population has been
analyzed elsewhere (Riley et al., 1989).

The relationship of socioeconomic and cul-
tural variables to growth and nutritional
status was also examined (data not shown).
Variables used were mother’s education, size
of dwelling, and religion (Hindu or Muslim).
There are small but consistent differences in
height and wei%ht for age. Having some
education and a larger house are associated
with greater height and weight for age. Like-
wise, Muslim girls who comprise the domi-
nant ethnic group are taller and heavier
than minority Hindu girls of the same age.
Menarche is also earlier on average among
these same groups, which may explain the
differences. There are no consistent trends
in Quetelet index or in the rate of growth per
year by any of these variables.
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SUMMARY AND DISCUSSION

Bangladeshi girls are shorter and lighter
for their age than U.S. NCHS standards. The
difference between the sample population
and the standard decreases with age, sug-
gesting that part of the differential is caused
by a delay in the onset of the adolescent spurt
in weight and height. Bangladeshi girls are
also thinner on average at any given height
than U.S. Caucasian girls from HANES-I.
Postmenarcheal girls are taller and heavier
than premenarcheal girls the same age. This
is consistent with studies of adolescent girls
in both well- and poorly nourished popula-
tions.

One-year growth rates in height and
weight show marked differences in both the
timing of the adolescent growth spurt and
the shape of the curve between Bangladeshi
adolescents and adolescents from Britain
and the U.S. Bangladeshi girls have a longer
growth spurt and a lower rate of growth at
every time since PHV for both height and
weight. Since the precise startinlg1 and end-
ing points of the adolescent growth spurt are
unknown in this sample, the area under the
curves could not be compared.

These data demonstrate that the relation-
ship of nutritional status to menarche is
consistent with previous research in both
developed and developing countries. Post-
menarchea) girls are taller and heavier than
premenarcheal girls of the same age, even
when the age at menarche is considerably
delayed. In addition, findings presented
here suggest that menarche occurs after
PHV, while the most rapid weight gain oc-
curs around the time of menarche. However,

owth in malnourished adolescent girls is
ﬁzlayed compared to that in well-nourished

opulations, evidenced by height and weight
or age, and the rate of growth in both param-
eters.

Several factors in the sampling and study
design limit the ability to generalize these
findings. The severe famine that occurred in
Bangladesh in 1974-1975 may affect the
representative structure of the sample popu-
lation. Although data collection did not begin
until one year later, the impact of severe food
deprivation, resultant changes in fertility
and mortality, and the disruption of social
structures may have differentially affected
various segments of the population. Of par-
ticular concern is the possibility that the
effects of acute famine on growth and adoles-
cent development may have been more pro-
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nounced for specific age groups. For
example, age at menarche may have been
delayed for girls who were approaching first
menses at the time of the famine, whereas
less mature girls and those who were post-
menarcheal before the famine may have
been less affected.

The adolescent spurt in heifght and weight
could also be differentially aftected at differ-
ent ages and stages of development. The
girls in this study might reflect a period of
rapid catch-up growth, following growth def-
icits that may have occurred during the fam-
ine. Moreover, younger girls might be more
likely to recover from this type of insult than
older girls. The impact of famine conditions
may also vary by socioeconomic status.
Poorer families may have been harder hit,
with fewer landholdings and possessions to
sell in response to higher food prices and
lower household production, although no ev-
idence for this is apparent from this analysis
or in multivariate research on the factors
affecting postmenarcheal growth (Riley
etal, 19895).

Results from this study have important
policy implications for nutrition programs in
developing countries. They suggest a need to
reconsider current strategies for nutrition
education and intervention programs which
primarily target infants and children, and
pregnant and lactating women. These find-
ings suggest that adolescent girls and nulli-
parous young women comprise another im-
portant high-risk group. Improving the nu-
tritional status of adolescent girls and young
women could positively influence both wom-
en’s health and birth outcome, as these
young women mature and move into their
childbearing years. This is an especially im-
portant consideration in Ban {)adesh and
other developing countries where women
have very low social status. Young women,
who have not yet begun childbearing, are
often a very low priority in terms of food and
other household resources.
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