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Abstract: Low birth weight remains a significant public health problem in many developing countries
including Bangladesh. According to the report of BBS, 2007, the prevalence of LBW was 36%. The
present study aimed to assess the curvent status of LBW and its determinants among the neonates born
in an wrban hospital. This cross-sectional study was conducted in BIRDEM hospital, data were
collected from Sir Salimullah Medical College & Mitford Hospital, Dhaka, Bangladesh, with a total of
175 subjects who had delivered within 24 hrs. Anthropometric data (height, weight, MUAC) were
measured by standard method. History of the patients was collected from the hospital record books and
face to face interview of the subjects. The statistical analysis of the data was performed by using
statistical package SPSS, version 15. The prevalence of LBW was found to be 39% among the studied
subjects. The anthropometric values of mothers who delivered LBW babies and among them who
delivered NBW babies were almost similar. We found that maternal age and physical condition were
approximately similar between the two groups. It was observed that gestational period was
significantly (p=0.03) lower among LBW babies compared to NBW babies. The result showed that
among the mothers of LBW babies, 44% was at 1 parity, 37% was at 2 pavity and 19% was at 3 or
abave. The prevalence of LBW was 39%% in an urban public maternity center. Maternal gestational age
significantly influenced on low birth weight.
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Introduction

The term ‘low birth weight (LBW) babies’ applies to those newborn babies who weigh less than
2500g at the birth time'. It is one of the poor outcomes of pregnancy that has caught the attention of
the World Health Organization’. In Bangladesh, LBW is one of the leading causes of child mortality.

The prevalence of LBW in Bangladesh is 36%. Among the Asian countries this percentage is 18.3%.
The prevalence of LBW in another continent® of the world like in Africa is 14.3%, in Europe 6.4%, in
Latin America and Caribbean Region 10%, in North America 7.7%, Oceania 10.5%, in Iran 8% and in
Isfahan 9.5%.

LBW is associated with high neonatal and infant mortality. Infants with LBWs are 40 times more
likely to die than those with normal birth weight (NBW). It has also a great impact on lower trajectory
of growth during childhood and adolescence and inereased risk of non-communicable discases during
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adult life’. The rates of cercbral palsy (CP), mental retardation and other sensory and cognitive
dysfunctions are higher in LBW infants than in those with a NBW (birth weight of 2,500-4,000 g)°.

LBW i1s a multifactorial phenomenon. Many maternal and fetal factors are found significantly to be
associated with the LBW. The findings of different research done on LBW have shown that maternal
anthropometric value’, age, poor nutritional status, age at pregnancy, shortness of the interval period
between the pregnancy®”, gestational period, antenatal care, bad delivery background'®, number of
parity, maternal psychology & life style'', socioeconomic & demographic status, maternal education
and occupation'” all are significantly associated with LBW.

In study on Bangladeshi community it has been stated that inadequate food intake and poor nutrition
utilization associated with maternal malnutrition which reduces blood volume expansion and
inadequate increase in cardiac output, then decreased blood and nutrient supply to the fetus which

results reduced placental size and reduced nutrient transfer and ultimately produces low birth weight
babies™.

The predominant cause of LBW in the United States is preterm birth, whereas in developing
countries, it is more frequently caused by IUGR®.

These risk factors have great impact on the increment of LBW babies who survive with suffering
from cognitive and neurological impairment. Moreover, a child with LBW has, in later life, a greater
risk of illness and premature death from cardiovascular diseases, hypertension and diabetes compared
to others with adequate birth weight. Besides this, the mothers of LBW babies become mentally
disappointed and consequently they turned to a burden of the nation.

Improved neonatal and maternal care could save the lives of countless newborns'®. A good start in life
1s important and maternal nutritional status during pregnancy has repeatedly been demonstrated to be
associated with pregnancy outcomes for the infant". Keeping all these in views, an attempt has been
made to carry out a study on LBW babies at the public tertiary care hospital in Dhaka city.

Materials and methods

This was a cross sectional study. The data was collected from Sir Salimullah Medical College &
Mitford Hospital, Dhaka using predesigned questionnaire. The study was conducted August 2011 to
February 2012.

Inclusion criteria

¢ Mothers who have new born babies.
e Mothers those are agreed to participate in the study and are not with chronic illness.

Data collection method

The aim of the study was explained to the mothers, agreed volunteers were interviewed face to face
and anthropometric indices were measured for both mothers and neonates.

Measurement of length

For measuring the length of the neonate, a wooden length board was used. Two examiners were
required to correctly position the neonate to ensure accurate and reliable measurement of length. The
neonate was placed face upward, with the head towards the fixed end & the body parallel to the long
axis of the board. One examiner applied gentle traction to bring the crown of the neonates head into
contact with the fixed head board & position the head so the Frankfurt plane was vertical. The second
examiner held the neonates feet, without shoes, toes pomting directly upward and keeping the
neonates knees straight, brings the movable footboard to rest firmly against the heels. The reading was
taken to the nearest centimeter.
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Measurement of neonatal weight

For measuring the weight of nconate, a weighing sling was used. They were weighted with the
minimum of clothing. After slipping the neonate into the sling, the weight was recorded as soon as the
indicator on the scale had stabilized. Alternatively, a pediatric scale with a pan was also used. When
the pan was used it was ensured that the neonate was placed on the pan scale, so the weight was
distributed equally about the center of the pan. Once the neonate was quietly, weight was recorded to
the nearest 10g.

Measurement of head circumference

For the measurement of the head circumference, a narrow, flexible & no stretch tape made of
fiberglass or steel about 0.6 cm wide was used. The tape was placed just above the supra-orbital
ridges covering the most prominent part of the frontal bulge, and over the part of the occipital which
gives the maximum circumference. Measurements were made to the nearest millimeter.

Measurement of maternal weight

For the measurement of the weight of the mother a beam balance with non-attachable weight was
used. The balance was placed on a hard flat surface & checked for zero balance before measurement.
The mother was in the center of the platform wearing light cloths but without shoes.

Measurement of mid upper arm circumference

Ta obtain the mid arm circumference, the mothers & neonates right arms were bent at the elbow at a
90-degree angle, with the upper arm held parallel to the side of the body. Then, using the tape,
measure the distance between the acromion (the bony prostution on the posterior of the upper
shoulder) & olecranon process of the elbow (tip the elbow). Mark the midpoint between these two
landmarks with indelible ink, the mothers & the nconate’s right arms were relaxed and hanging
loosely at their side. Position the tape around the upper arm at the previously marked midpoint. The
tape is snug, but not so tight as to cause skin indentation or pinching. The circamference was recorded
to the nearest millimeter, in case of neonate & centimeter in case of mother.

Statistical analysis

Statistical analysis was performed using SPSS (Statistical Package for Social Science) software for
windows version 11.5 (SPSS Inc, Chicago, [llinois, USA). All the data were expressed as mean £ SD
(Standard Deviation); median (range) & percentage (%o) as appropriate. The statistical significance of
differences between the values was assessed by t-test or chi square test (as appropriate). A two-tailed
P-value of <0.05 was considered statistically significant.

Results

The present study included 175 new bom babies from the maternity center of Mitford Hospital of
Dhaka city where 81 were male and 94 were female. The mean +SD of birth weight (kg), Birth length
{cm), birth MUAC (mm) and head circumference of the studied babies were 3.0+0.43, 473, 9810
and 34+1. Age (yrs), weight (kg), height (cm) and MUAC of the mothers were 24+4, 54+9, 151+6,
26+3. Mother’s age (yrs) at marriage was 18+3 and total monthly income (BDT) of family was
12358+11856 (Table 1).
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Table 1: Anthropometric indices of mothers and newborn babies, and family
income of the studied subjects

Parameters Mean £SD Minimum Maximum
Birth weight (kg) 3+0.43 1.60 3.84
Birth length (cm) 4743 38.0 585
Birth MUAC (mm) 98+10 70 122
Head circumference (cm) 34+1 28.5 38.5
Mother’s age (yrs) 24+4 16 40
Mother’s weight (kg) 5449 37.0 85.3
Mother’s height (cm) 151+6 135.0 168.0
Mother’s MUAC (cm) 26+3 19.0 35.0
Mother’s age at marriage (yrs) 1843 12 33
Monthly income of family (Tk.) 12358+11856 1500 100000

When the babies were categories according to the gestational age, it has been found that 17 of the
neonates were born before 36 weeks of gestational age, 107 were born between 36 and 39 weeks of
gestational age and 48 of the babies born at 40 weeks or more than that (Figure 1). When the birth
weight were evaluated it has been found that 39% of the neonates born with less than 2.5kg body
weight and are classified as low birth weight (LBW) neonates (Figure 2).
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Birth weight (kg), birth length (cm), MUAC (mm) and head circumference (em) were evaluated to
observe the effects of LBW on these parameters and found that these four parameters were
significantly (p=0.01) lower in LBW (2 = (.24, 45 + 3, 91 + § and 33 + 1) neonates compared to the
NBW (3+0.29, 49+ 3, 102 + 8 and 35 £ 1) neonates (Table 2).

Table 2: Anthropometric parameters of neonate (M+SD) among the study participants

Group no Birth weight  Birth length  Birth MUAC Head circumference
(kg) (cm) (mm) (cm)
Group 1 (n=68) 2.0+£0.24 45+3 91+8 33+1
Group 2 (n=107) 3.0£0.29 49+3 102+8 35+1
t/p value -15.82/0.01 -7.64/0.01 -8.97/0.01 -7.57/0.01

Group 1, BW<2.3kg; Group2, BW=2.5kg. Results are expressed as Mean £ SD.
t/p value was calculated by using unpaired ¢ fest.

The Mean + SD value of Mother’s age (vrs) and age at marriage (yrs) in LBW and NBW group were 24+5 and
1844, Gestational period (weeks) in LBW (36+3) neonates was significantly (p<0.05) lower compared to NBW
(3842) neonates. Systolic and diastolic blood pressure in mothers of both the LBW and NBW neonates were not
significantly different (T able 3).

Table 3: Maternal age (yrs), gestational period (weeks) and blood pressure (mm-hg) among the mothers

of LBW and NBW neonates
GEONAG Mother’s  Mother s age at Gestat'lonal DBP SBP
age marriage period
Corgiig 1 245 18+4 3643 11913 77+10
(n=68)
Group 2
(0=107) 244 18+3 38+2 119+11 7O+9
t/p value -0.47/0.64 0.40/0.69 -2.23/0.03 0.08/0.94 -1.16/0.25
Group 1, BW<2.5kg; Group2, BW=25kg. DEP, diastolic blood pressure; SBPF, systolic biood
pressure.

Results are expressed as Mean + SD. t'p value was calculated by using unpaired t fest.
Mother’s weight, height and MUAC of LBW neonates were 53+10, 151+7 and 2543, the values NBW
neonates were 55+9, 1531+7 and 26+3. No significant differences were found among the parameters

between mothers of LBW and NBW nconates (Table 4).

Table 4: Anthropometric parameters of mother (M=SD) among the study participants (n=175)

Group No V\If\;[iogtll: t‘z;{;) Mother’s height(cm) M%‘Xlée(l;;])
Group 1 (n=68) 53£10 15147 25+3
Group 2 (n=107) 55+£9 151+7 26+3
t'p value
Groupl vs Group2 -0.28/0.20 -0.33/0.74 -0.37/0.71

Group 1=BW<2.5kg; Group2=BW=>2.5kg. Results are expressed as Mean = SD. t/p value was
calaulated by using unpaired t fest.
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Anemic and edema status were analyzed in both the mothers of LBW and NBW group and no
significant association were found when using y” test (Table 5).

Table 5: Presence of anemia and edema among the participating mother (n=175)

Anaemia edema
Group no Yes No Yes No
N (%) N (%) N (%) N (%)
Group 1 (n=68) 16 (23) 52.(77) 8(12) 60 (88)
Group 2 (n=107) 24(22) 83 (78) 20 (19) 87 (81)
2 /p 0.03/0.87 1.48/0.22

Group 1, BW=2.5ke (LBW); Group2, BW=25kg (NBW). Results are expressed as number &
percentage. Chi-square was performed as a test of significance.

Mothers of both the LBW and NBW neonates were categorized according to parity (single baby, two
baby and more than two babies) and no significant association was found among the groups in chi
square test (Table 6).

Table 6: Distribution of parity among the study participants (n=175)

Parity 1 Parity 2 Parity >2
Group No (%) No (%) No (%)
Group 1
(n=68) 30 (44 25(37) 13 (19)
Group 2
(n=-107) 45 (42) 38(35) 24 (23)
¥ /p 4.46/0.62

Groupl, BW<2.3kg (LBW); Group2, BW=2.5kg (NBW). Results are expressed as number & percentage. Chi-
square was performed as a lest of significance.

Discussion

Low Birth Weight (LBW) is a public health problem linked to a wide range of health risk predictors
which sometimes difficult to manage and this problem persists in both developing and developed
countries'. It is a leading cause of mortality, morbidity and disability in neonates, infancy and
childhood and has long-term impact on health outcomes in adult life. It is a multifaceted public health
problem. Low birth weight results in substantial costs to the health sector and imposes a significant
burden on the society as a whole.

The LBW rate is a good health indicator of public health problem including long-term maternal
malnutrition, ill health and poor health care. Low birth weight is an important predictor of newborn
health and survival. Based on epidemiological observations, low birth weight infants are 20 times
likely to develop complications compared to heavier babies'’. LBW together with preterm delivery
has also been recognized as a strong biological predictor of unfavorable developmental outcomes'®.
Among the health disadvantages associated with low birth weight, there were cognitive deficits, motor
delays, cerebral palsy, and other behavioral and psychological problems'®*°.

Many studies have identified prevalence and risk factors associated with low birth weight worldwide.
A recent study done in Pakistan has reported that teenage mother, low maternal education, poor
antenatal care, maternal anemia, and pregnancy-induced medical ailments have a strong association
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with low birth weight®'. Extreme maternal age (less than 18 years old and more than 35 years old) and
lower parity have shown significant association with low birth weight infants™. A number of studies
have shown correlates of antenatal care, parity, inter pregnancy interval, gestational weight and bad
obstetric history with occurrence of low birth weight infants™>’,

In this study, 175 new born babies were studied from Sir Salimullah Medical College & Mitford
Hospital (a public hospital where economically constrained peoples are usually visited) where 81
were male and 94 were female. We found that the prevalence of LBW was 39% among the studied
subjects which was approximately similar to the national data (36%) of BDHS, 2007.

A study on newborn babies in Shaheed Shohrawardy Medical Hospital where relatively economically
sound peoples are visited have shown that the percentage of LBW was 23.2%"*. The LBW babies in
our study have shown significantly less body length, MUAC and head circumference which could
affect physical and mental health in future life.

In our study mothers age and anthropometric status were almost similar between the mothers of LBW
and NBW babies. A study conducted at UKMMC in Kuala Lumpur, Malaysia have documented that
maternal age was significantly associated with low birth weight infants. The younger age group is at
risk of having LBW babics compared to older age group and other studies™” also supported this
view. However, there were also studies reported that the older maternal age is at higher risk in getting
LBW infants*’, The explanation could relate to maternal nutritional depletion that presence normally
in teenage pregnancy and older age group because of poor cating pattern. Increased risk of chronic
disease such as hypertension, Diabetes Mellitus and heart disease for advanced maternal age required
them to deliver preterm or their babics developed intrauterine growth restriction due to poor maternal
health.

The relationship between maternal body mass index (BMI) and fetal growth is well known™ ™, Lower

maternal BMI showed higher risk to have LBW infants. A study in China® have shown that pre-
pregnancy underweight may increase the risk of small for gestational age (SGA) and LBW infants
while pre-pregnancy overweight and obesity will increases the risk of large for gestational age (LGA),
macrosomia, and subsequent offspring overweight/obesity™. This finding may suggest the role of
genetic influence in having LBW infants thus promoting for further research on possible of genctic
involvement.

In our study it has been documented that the mothers of NBW babies had longer gestational period
than that of the mothers of LBW. Existing literatures have been suggested that low gestational age is a
risk factor contributing to LBW infants**. Gestational age plays an important role in determining
infants’ birth weight. Infants who are delivered prematurely (less than 37 weeks) are at higher risk to
have low birth weight infants. The World Health Organization estimated about one third of low birth
weight infants is caused by prematurity. With advanced technology, the prevalence of prematurity
infants survived are increasing thus increased the number of LBW infants. This is one of the reasons
identified why the prevalence of low birth weight infants remain unchanged since years ago. Thus, it
18 much more important in preventing the birth of premature baby by identifying and managing the
associated risk factors.

Conclusion

Although the prevalence of low birth weight is decreasing in Bangladesh but in some section of the
community this problem is improving slowly and gestational period may influences the risk of LBW
in this section of the population.
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