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Summary

A cross sectional study was conducted in a public maternity hospital, Dhaka,
Bangladesh on 316 pregnant women and their newborns. The study aimed at
examining the relationship between birth weight and maternal socio-
demographic, anthropometric and haematological factors. The study revealed
that about 15% of babies were of low birth weight (LWB). The mean birth
weight was found to be 2889i:468g. The LBW was more common in younger
«20 years) and older (~O years) mothers, low income group, day labourer

a~d those with little or no education. The mean birth weight of male babies
was on an average 138g more than that of female babies (p<0.032). The babies
of the mothers who had at least three antenatal visits, found to be 1919 heavier
than those who had less than three or no visit. The study showed that birth
weight increased linearly as gestational age increased. The mean birth weight
of babies of primi para was 107g less than those of multi para. The incidence
of LBW were found to be 23.3% and 10.4% respectively for maternal
heamoglobin level of <9g1dland 212 gldl. It was revealed that higher maternal
anthropometric means were associated with higher birth weights. Logistic
regression analysis supports that the gestational age at birth, maternal
haemoglobin level and post partum weight were the important determinants
of low birth weight.

Introduction

The birth weight (BW) of newborn baby is

probably the most important single factor that
affects the future survival and quality of life.

Infants born with low birth weight «2500g)
suffer from extremely high rates of morbidity
and mortality from infectious diseases, and
are underweight, stunted or wasted, begin in
the neonatal period and continued throughout

the childhood. Infants weighing 2000- 2499g
at birth are 4 times more likely .todie during
their first 28 days of life than infants who

weigh 2500-2999g, and 10 times more likely
to die than infants weighing 3000-3499g'o3.
Thus, birth weight has long been a subject
of clinical and epidemiological investi-
gations and a target for public health interest.

In particular, considerable attention has been
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focused on the casual determinants of birth

weight, especially of LBW, for identifying
the potentially modifiable factors.

LBW is defined by the WHO as a birth
weight of less than 2500g, since, below this
value, birth weight specific infant mortality
begins to rise rapidlt-6. Currently, about 24
million LBW babies are born every year
throughout the world which is about 17
percent of alllivebirths7. Most of them are
born in developing countries. Not only LBW
babies are at greaterrisk of dying than infants
of average weight but also, if they survive,
they will have more episodes of illness, their
cognitive development may be impaired and
they are also more likely to become
malnourished. Evidence is also mounting
that low birth weight predisposes children
to a high risk of diabetes, heart disease and
other chronic conditions in later life7.8.In

Bangladesh, incidence of LBW is
unacceptably high and it is estimated that it
(LBW) ranges from 30-50 percent9. Some
researchers found that LBW rate is in and

around 30 percentlO.ll.About 3 millionbabies
are born in Bangladesh annually. If it is
estimated, on average, that there is an
incidence of 30 percentLBW,then about one
million LBW babies are born annually in the
country. LBW adversely affects mental &
physical development, productivity,the span
of working years all of which significantly
influence the economic potential of man12.

Studies conducted both in the home and

abroad, it was found that there are significant
relationships between birth weight and
certain maternal factors 10.11.13-16. Most ofthese

are modifiable risk factors, notably socio-
demographic, obstetric and nutritional
factors. Birth weight is governed by two
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major processes: duration of gestation and
intrauterine growth rate. LBW is thus caused
by either a short gestation period or retarded
intrauterinegrowth or acombination of both.
Considering the extent of the problem of
LBW and its consequences, this study was
conducted to explore factors especially
responsible for the incidence of LBW in
Bangladesh and to suggest for appropriate
intervention.

Materials and methods

It was a cross sectional study, done among
the mothers and their new born babies at

Maternal and Child Health Training Institute
(MCHTI), Dhaka. Study population
consisted of all pregnant women who came
tb the centre for delivery purpose. A total of
316 pregnant women who delivered liveborn
babies comprised the mother-baby pair as
study subjects. Among women admitted
daily (for delivery) every third subject was
selected from the admission register as a
subject. On average, 6-10 cases were
admitted daily. From these admitted cases,
2 to 3 cases were recruited for the study.
The first case was selected randomly and
then systematic sampling technique was
adopted to select other cases. Subjects who
gave birth to still born babies who had
medical complications (Diabetes mellitus,
heart disease, jaundice etc.) eclamptic and
pre-eclamptic subjects, multiplepregnancies
were excluded from the study. The study
population comprised of all socio-economic
group. Data were collected for a period of
five months from January, 1999. A
questionnaire was designed to collect the
information which was pre tested and
duly modified before collecting the data.
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The subjects were informed about the nature
of the study & consent was taken from them.

Socio-demographic information, mothers'
height, weight, Mid Arm Circumference
(MAC) were taken. Weight, MAC, Chest
Circumference (CC), Head Circumference
(HC) and Crown Heel Length (CHL) of
newborns were measured within 12 hours

of birth. Weight of mothers was measured
and body mass index (BMI) was also
calculated both at term and post partum. All
anthropometric measurements were
recorded according to standardized
techniques17.Maternalhaemoglobin level
was estimated by cyanometh haemoglobin
method18.

Analyses of variance were used to examine
the relationship between birth weight and
socio-demographic,obstetric,anthropometric
and haematological variables. Logistic
regressionanalysis was performedto explore
the significant effect of an independent
variable when other varIables were
controlled.

Results

The mean age of mothers was found to be
23.9:t4.6, with a range of 14to 39 years. The
mean schooling years of mothers were
7.2:t4.6 and that of fathers were 9.2:t4.7. The

monthly average family income was found
to be Tk. 8582:t8023. The mean gestational
age was 39 A:t2 with minimum 31 and
maximum44 weeks.The mean haemoglobin
level was found to be 10.9+1.4 g/dl and the
level ranges from 6.7 g/dl to 14.4 g/dl. The
mean values with standard deviation for

height, weight & BMI (at term and post
partum) and MAC were 151.4:t5.6 cm,
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56.l:t9Akg, 50A:t8.9kg, 24.00:t3.7,
21.9:t3.3 and 25.O:t2.9 cm respectively.

The mean values with standard deviation of

BW,CC, HC, MAC and CHL were found to
be 2889:t468g, 31.7:t2.1 cm, 33.5:t1.6 cm,
1O.4:t1.0cm and 47.9:t2.4 cm respectively
(Table-I). All mean anthropometric values
were a bit higher for male babies t~an those
of female ones (except MAC which was
found to be equal). The 10th,50thand 90th
percentiles of birth weight for male and
female babies were 2450, 2950 & 3500 and
2400,2900 & 3500g respectively.

Incidence of LBW was found to be 19.6%

and 22.7% among adolescent «20 years)
and older (~30 years) groups of mothers
which were only 13.5% & 11.8% for
mothers in the age group of 20-24 and 25-
29 years respectively.The meanbirth weight
was found to be highest (2953 g) among
mothers under age group of 25-29 years
and lowest (2834g) among mothers of age
group of 14-19years. There was a significant
negative association between LBW and
educational status of parents. Incidence was
32.7% for mothers having no formal
education and only 1.8%for mothers having
education either H.S.C or above. Further

more, incidences of LBW were 37.5% and

4.2% respectively for fathers either with no
education or with education equal to or more
than H.S.C (p<0.001). The birth weight was
founded to be directly related with the family
income (p<0.00l). Incidence of LBW was
found to be 43.5% for day labourer group
of fathers and 8.6% for service holder group
of fathers. Significant association was also
observed between the prevalence of LBW
and sex of the newborns, where incidence
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ofLBW were 12.1% and 19.0% formale

and female infants respectively p<0.032
(Table-II).

It was found that primi para mothers gave
birth to 17.8% LBW babies and multipara
mothersgave birth to 21.4%LBW babies
where as the incidencewas 12.5%and 10.6%

for mothers having parity one or two
respectively. Mean birth weight was found
to be lowest (2832g) among primi para
mothers. The highest percentage (19%) of
LBW was observed when birth to
conception interval was found to be <12

or ~ 60 months. Second highest percentage
(17.8%) of LBW was found among first
borns (no prior group). Incidence of LBW
was about 9% when birth to conception
interval was between 12 to 59 months.

The incidence of LBW was 12% among
mothers who received three or more

antenatal care and 24.1% among mothers
who had less than three or no care at all.

The mean birth weiglrtdifference was found
to be 1919 (Table-III).

The mean birth weight gradually increased
as gestational age increased. The highest
mean birth weight (3034g) was observed in
.41-42 week subgroupsof gestational age. Up
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to 36 weeks of gestation all mean birth
weights were found to be less than 2500g
(Table-IV).

Incidence of LBW was highest (23.3%)
when haemoglobin level was <9g/dl and
lowest (10.4%) when the level was ~12g/dl.
The mean birth weight was found to be
2797g for mothers having haemoglobin level
<9g/dland 3043g having haemoglobin level
~12g/dl (Table-V).

The results showed that there were highly
significant differences in means for height,
weight, BMI and MAC for mothers among
the three birth weight groups of new barns.
The difference in mean height between the
mothers giving birth to adequate weight
babies and LBW babies was 3.9cm. For

weight (at term and post partum) difference
were found to be 9.5kg and 7.7kg
respectively. For BMI (at term and post
partum) values were 3 and 2.3 respectively.
In case of MAC difference was found to be
1.7cm (Table-VI).

Nine independent variables were included in
the regression model, among which gesta-
tional age at delivery, maternal postpartum
weight and maternal haemoglobinlevel were
found to be the most important independent
determinantsof low birthweight (Table-VII).

Table-I: Anthropometric characteristics of newborns (n=316)

Anthropometry Mean SD Mean SD Mean SD
(male) (female) (both sex)

Weight (g) 2951 471 2813 454 2889 468

Chest circumference (em) 31.9 2.2 31.5 2 31.7 2.1

Head circumference (em) 33.8 1.7 33 1.3 33.5 1.6

Mid arm circumference (em) lOA 1 lOA 1 lOA 1

Crown heel length (em) 48.2 204 47.5 2.5 47.9 204
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Table-II: Relationship between birth weight and socio-demographic characteristics

Variable BirthWeight(g)
<2500 2500-<3000 3000 X2 Mean SD F Totalno.

n % n % n % (p) (p) ofCases

Ageofmothers(Years)
14-19 10 19.6 23 45.1 18 35.3 6.34 2834 403 1.09 51
20-24 15 13.5 48 43.2 48 43.2 (.39) 2862 494 (.35) 111
25-29 13 11.8 44 40.0 53 48.2 2953 425 110
30-39 10 22.7 20 45.5 14 31.8 2861 563 44

Motherseducation
Noeducation 18 32.7 22 40.0 15 27.3 39.7 2691 506 4.90' 55
Class1-V 17 27.0 30 47.6 16 25.4 (.000) 2791 491 .008) 63
ClassVI-SSC 12 8.5 58 41.1 71 50.4 2951 452 141
HSC+ 01 1.8 25 43.9 31 54.4 3036 556 57

Fatherseducation
Noeducation 9 37.5 9 37.5 6 25.0 33.1 2689 584 8.37 24
Class1-V 14 25.0 26 46.4 16 28.6 (.000) 2783 420 (.000) 56
ClassVI-SSC 20 17.2 53 45.7 43 37.1 2835 503 116
HSC+ 5 4.2 47 39.2 68 56.7 3031 389 120

Income
TK.<3000 17 37.8 14 31.1 14 31.1 28.9 2683 524 3.51 45
TK.3000-5999 15 16.7 41 45.6 34 37.8 (.000) 2883 474 (.000) 90
TK.6000-8999 8 10.1 40 50.6 31 39.2

-
2887 455 79

TK.9000-11999 4 12.1 11 13.3 18 54.5 2945 403 33
TK.12000+ 4 5.8 29 42.0 36 52.2 3007 403 69

Fathersoccupation
Service 12 8.6 53 38.1 74 53.2 36.42 3002 442 8.10 139
Business 13 11.8 53 48.2 44 40.0 (.000) 2877 465 (.000) 110
Skilllabour 13 29.5 18 40.9 13 29.5 2711 517 44
Daylabour 10 43.5 11 47.8 2 8.7 2608 306 23

Sexofnewborn
Male 21 12.1 69 39.7 84 48.3 6.86 2951 471 6.92 174
Female 27 19.0 66 46.5 49 34.5 (.032) 2813 454 (.008) 142

Table-III: Relationship between birth weight & parity, birth to conception interval & antenatal care

Variable BirthWeight(g)
<2500 2500-<3000 3000 X2 Mean SD F Totalno.

n % n % n % (p) (p) ofCases

Parity
0 23 17.8 59 45.7 47 36.4 6.19 2832 418 1.05 129
1 14 12.5 47 42.0 51 45.5 (.40) 2898 449 (.35) 112
2 5 10.6 17 36.2 25 53.2 3020 576 47
3+ 6 21.4 12 42.9 10 35.7 2900 540 28
Birthtoconceptioninterval
NoPrior 23 17.8 59 45.7 47 36.4 2834 418 0.95 129
<12 4 19.0 6 28.6 11 52.4 8.04 2912 559 (.43) 21
12-35 5 9.1 22 40.0 28 50.9 (.43) 2970 471 55
36-59 5 9.4 24 45.3 24 45.3 2925 450 53

60 11 19.0 24 41.4 23 39.7 2896 549 58
Antenatalcare
Yes 28 12 100 42 105 45.1 7.55 2940 428 10.45 233
No 20 24.1 35 42.2 28 33.7 (.02) 2749 (.0001) 83
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Table-IV: Distribution of birth weight and gestational age

Variables No. of Cases Mean wt
in g

SD

Gestational age (weeks)
31-32

33-34

35-36

37-38

39-40

41-42

43-44

p< 0.001

4

3

16

47

157

57

12

2163

1717

2438

2730

2991

3034

2996

538

301

495

35'9

414

458

333

Table-V: Distribution of birth weight with haemoglobin status of mothers

Table-VI: Mean values of maternal anthropometric variables for low, inadequate and adequate
birth weight newborns

Birthweightof
newborns(g)

Height(em)
n=303

Weight(kg)at Weight(kg)
termn=195 postpartum

n=300

BMIatterm
n=194

BMIpost MAC(em)
partumn=299 n=316

Figures in parenthesis indicate number of subjects, p<.OOIfor all variables
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Variable

No.of I

Birth Weight (g)
Cases <2500 2500-<3000 3000 Mean SD

n % n % n %
I

Heamoglobin gldl
<9 30 7 23.3 15 50.0 8 26.7 2797 452
9-<10 59 11 18.6 30 50.8 18 30.5 2929 467
10-<11 59 9 15.3 23 39.0 27 45.8 292 511
11-<12 85 10 11.8 45 52.9 30 35.4 2890 414

12 67 7 10.4 16 23.9 44 65.7 3043 438

p<O.OOI

<2500 149.1:t6.0(42) 50.7:t 8.8(28) 46.4 :t 8.4(42) 22.6 :t 3.4(27) 20.8 :t2.9(41) 24.1 :t 2.5(48)

2500-<3000 150.7 :t5.3(132) 53.6 :t8.9(79) 48.2 :t 8.3(130) 23.4:t 3.3(79) 21.2 :t3.0(130) 24.4 :t2.7(135)

3000 153.0:t5.5(129) 60.2 :t8.5(88) 54.1 :t8.4(128) 25.6:t 3.7(88) 23.1 :t3.5(128) 25.8:t3(133)

F=10.3 F=18.4 F=21.7 F=12.2 F=14.6 F=10.9
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Table-VII: Estimated co-efficient & odds ratio Discussion
for Logit model ofproportion of low birth weight.
Variable coefficient SE OR The mean birth weight of 2889g which is

Intercept -3.14 1.75 much higher than the mean birth weight of
Maternal age (years): 2667g found in the same Institute by another
14-19) .000 0.75 1.00

investigator'9. The difference in mean birth20-24 -0.055 0.46 0.94
weight between the two studies may be due25-29 + + +

30+ .325 .548 1.38 to the fact that, during the present study the
Maternal height (cm) centre was shifted to the heart of. the city at
131-144.9 -0.70 1.19 0.49

Green road from Azimpur where in addition145-149.9 -.011 1.03 0.89
150-154.9 -0.08 0.95 0.91 to lower and middle income group, a
155-159.9 -0.33 0.97 0.71 significant number of socio-economically
160+ + + + better off women also attended the centre to
Family income:

give birth to their newborns.Tk < 3000 0.51 0.75 1.67
Tk 3000- 5999 -0.36 0.61 0.69

In the present study, the prevalence of LBWTk 6000- 8999 0.23 0.61 1.26
Tk 9000- 11999 -0.41 0.76 0.66 was found to be 15.18% which is more or
Tk 12000+ + + + less cO!llparable to the recent WHO
Gestational age (weeks):

multicentre study, 1994 where prevalence of< 37 week 2.32 .77 10.25
37+ + + + LBW were found to be 28.1%,14.4% and
Mother's education: 18.4% in India, Nepal and Sri-LankaNo education 0.91 0.87 2.49

respectiveiy20. In a recent study conductedClass I-V .59 .79 1.80
VI-SSC .30 .62 1.35 at another part of Dhaka city the incidence
HSC+ + + +

ofLBW was found to be 21%11. It may beBMI after delivery:
<18.5 -0.25 0.94 0.77 mentioned here that a large number of socio-
18.5-19.9 -0.99 0.83 0.36 economically better off women came in the20-24.9 -0.18 0.76 0.83

centre for delivery purpose, which might be>25 + + +
Mother's weight (kg). the reason for lower incidence of LBW in
33.5-39.9 2.07 .98 7.93

the present study.40-44:9 2.02 .71 7.58
45-49.9 .99 .58 2.69
50-54.9 + + + It is revealed that mothers under 20 and
55-59.9 .60 .80 1.82

above 30 years gave birth to highest60+ -0.88 1.21 0.41
Maternal MAC(mm): incidence of LBW which is in agreement
<210 -1.86 1.34 0.15

with other studiesIO,11.14,19.The possible211-230 -0.60 0.85 0.54
231-250 0.32 0.75 1.38 explanation of high incidence of LBW
251-270 0.40' 0.63 1.49

among teenage mothers is that, they are often270+ + + +
Maternal haemoglobin (gmldl): inadequately nourished due to combination
<9 2.25 .74 9.53

of social, psychological, biological and9-<10 2.18 .67 8.92
.93 .71 2.54 economical reasons21. The older age group11-<12 .88 .63 2.41

of mothers may not be at increased risk for12+ + + +
+ reference category giving birth to LBW babies because of their
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age alone, but age 2::30years may augment
the impact of other risk factors.

In the study, significant negative association
was found between mothers' and fathers'
educational status and LBW. Other studies

have shown similar findings 10.1 1.22.23. The
present study also shows that incidence of
LBW was highest (37.8%) when the family
income was less than Tk. 3000 and lowest

(5.8%) when the income was equal to or
greater thanTk. 12000.Similar findings were
also found in other studies in Bangladeshll.ls.

A significant association was also observed
between fathers' occupation and birth out
come. Day labourer groups had the highest
incidence (43.5%) of LBW and the service
group had the lowest (8.6%) incidence. A
similar finding was also found in another
Bangladeshi study24.Howev.er,insignificant
association was found in another study in
Bangladesh II. Education, income and
occupation reflect the socio-economic status
of population. In the present study, it was
clearly revealed that socio-economically
better off women gave birth to higher birth
weight babies in comparison to lower socio-
economICgroup.

The sex of the foetus is probably the easiest

of the factors to evaluate2s. Like many other
studiesll.ls.19.26,the present study also revealed
that incidence ofLBW is higher & mean birth

weight is lower for female babies.

The finding of lower incidence of LBW
among those who received three or more

ANC is in agreement with other studieslO.19.23.
Antenatal care could have a beneficial impact
on intrauterine growth or gestational duration

either by diagnosis and timely treatment of
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pregnancy complications or by eliminating
or reducing modifiable risk factors2s.

Considering the parity, it was revealed that
primi para and multipara mothers (three or
more) had highest incidence ofLBW (17.8%
and 21.4% respectively) in comparison to
parity one and parity two groups of mothers.
Mean birth weight was also found lowest
among primi para mothers (2822g). Several
other studies also found that first born babies

were lighter than babies of higher birth
orderlo.ls.26.27.In the present study, it waS'seen
that primi para mothers were younger, lighter
and shorter than multipara mothers which
might be the reason for giving birth to lighter
babies.

. The highest mean birth weight was observed
among 41-42 week subgroups of gestational
age. All preterm «37 weeks) babies were of
LBW babies. This result is in consistance

with other studiesls.16.19.28.

There was a gradual decrease in the incidence
of LBW from 23.3% to 10.4% for gradual
increase of haemoglobin level from <9g/dl

to 2::12g/dl. Mean birth weight was also
increased with increase of haemoglobin level.
This finding is in agreement with another
study in Bangladesh24.

Maternal anthropometry (height, weight,
BMI and MAC) reflects the nutritional status

of mothers. Those who are nutritionally
sound, will most likely be able to give birth
to normal weighing babies. The findings of
the present study is in general agreement with
many other studieslO.11.I4.16.23.

Many of the potential determinants are highly
associated and their effects are thus mutually
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confounding. Failure to control for
confounding variables can lead to erroneous
relationship between a factor and birth
weight.

The logistic regression analysis revealed
that gestational age at birth, maternal post
partum weight and haemoglobin level are
the most important determinants for
predicting low birth weight babies. karim &
Taylor" in their study showed that mother's
weight at term was significant predictor of
birth weight. Post-partum weight is to some
extent comparable to pre-pregnancy weight.
Therefore, taking post-partum weight as
proxy for pre-pregnancy weight, we can
predict mothers who will most likely give
birth to LBW babies and thus necessary
intervention (such as proper dietary advice,
food supplementation) can be initiated at
the early stage of pregnancy.As gestational
age at birth is an important determinant of
low birth weight, we recommend for
further studies to explore the causes of pre-
maturity in our country.Also we propose not
to do earlier caesarian operation if it is
not needed. To improve the maternal
haemoglobin status, strategyto be developed
for iron supplementation to all pregnant
women, dietary improvement (through
dietary diversification and nutrition
education), fortification of foods and
helminths control.
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