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ABSTRACT: Birth weight is the single most important criteria for determining the neonatal and infant
survival. Low Birth Weight is the result of complex interplay of various social and reproductive health factors. A
cross-sectional community based retrospective study was carried out in rural West Bengal among 540 birth
episodes. Proportion of low birth weight infants were found significantly more among mothers elderly &
teenaged, less educated, addicted to tobacco, Multipara and primipara, received less antenatal care, female
infants, delivered at home, short stature, anaemic and had obstetric complications. Focused attention to
reduce low birth weight babies, community specific strategies such as improving awareness of the community
and utilization of existing maternal health services is essential.
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l. INTRODUCTION

Low birth weight is a challenging multifaceted public health problem because it is associated with
increased risk of morbidity and mortality of infants. There is no indicator in human biology, which tells us so
much about the past events and the future trajectory of life, as the weight of infant at birth. Conditioned by the
Health & Nutritional status of the mother, the percentages of infants born with Low Birth Weight closely
reflects the Health status of the communities in which they are born. For which 34™ World Health Assembly in
1981 included LBW as one of the global indicators for monitoring health of the community. Birth weight is a
reliable and sensitive indicator for predicting the immediate and long term outcome of a newborn. The low birth
weight new borns are four times more likely to die from common childhood diseases in the first year of life,
than their normal counterpart. The public health significance of low birth weight may be ascribed to numerous
factors, its high incidence, increased risk of perinatal and infant mortality, morbidity and disabilities, its
association with mental retardation, the very high cost of specialized institutional care and intensive care units,
and its association with socio-economic underdevelopment. There is also emerging evidence that low birth
weight neonates are more prone to diabetes mellitus, hypertension and coronary artery disease in later life.
Worldwide, the magnitude of LBW problem (defined as infants weighing less than 2500 gm. at birth) varies
widely from country to country, from 4.5% in most developed countries to almost 50% in some of the least
developed countries. It is estimated that worldwide 15.5% of all Live births per year are Low Birth Weight and
more than 95% LBW infants are born in developing countries,72% in Asia with striking regional variations -
27% in Southern Asia,6% in Eastern Asia except Thailand (36%). In India the proportion of baby weighing less
than 2.5kg is higher in rural areas (28%) than in urban areas (21%). Birth weight is determined by the complex
interplay of numerous factors like genetic, reproductive, obstetric, social and environmental. But the etiology of
low birth weight is maximally related to maternal factors like early marriage with teenage pregnancies, frequent
& too many pregnancies, maternal malnutrition, anemia and infections. Poor health and education of female
children along with low status and empowerment of women in the society are the important contributory factors.
The natural history of low birth weight babies usually begins with the girl’s childhood malnutrition. A girl, who
is malnourished during early childhood and puberty becomes a short stature women and delivers small baby.
The best opportunity of breaking this cycle of “deprivation” is improving the nutritional status of children and
adolescents, with greater equity, supported by care for the mothers. In spite of huge advances in the medical
science of pregnancy and delivery, the proportion of LBW births has changed little in the world during the past
30 years due to failure to tackle the root causes like too early, too close, too many pregnancies, too little food,
too much work, lack of antenatal care including iron-folic acid supplementation etc; are still unsatisfactory.*™
Both community and institution based studies are needed to find out the lacunae of occurrence of low birth
weight babies, so that effective strategies which are relevant to the local conditions can be adopted for
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prevention of low birth weight. With the above background, the present retrospective epidemiological
investigation was conducted in a rural community of West Bengal with the following objective:

To find out the proportion of low birth weight babies along with relationship between birth weights and
mother’s socio-economic and health parameters.

1. METHODOLOGY

A retrospective community based cross-sectional study was carried out in the Tarakeswar block, at
Hooghly district, West Bengal, the rural field practice area of Medical College, Kolkata, India, in the year 2010.
Tarakeswar is situated around 50 Kilometer from Kolkata catering population of 1,75,523 (Census India-2001).
Considering the prevalence of low birth weight baby as 28% in India’s rural area®, 95% confidence limit and
allowable error 10%, the sample size was calculated using Epi Info version 3.5.1 and it became 982.
Considering the feasibility of the study it was decided that 50% of the sample i.e. 491 sample will be covered
for the purpose of the present study. Adding 10% non- response, the total number came out to be 540. Mothers
who have delivered singleton babies in the last one year were considered as study population. The list of all
mothers who delivered in last one year was prepared from the ECCR (eligible couple and child register) and it
was 2229 and they constituted the study population. By using simple random sampling technique, total number
of sample (540) was selected from the list of 2229 mothers with name and address. Exclusion criteria were,
mothers who were chronically ill, unable to show relevant documents or doors closed. In these cases the next
eligible mother was interviewed. After taking informed verbal consent, mothers were interviewed by house-to-
house visit, using a pre designed and pre-tested semi-structured proforma. First part of the proforma included
socio-demographic and personal characteristics like age, religion, level of education, occupation, type of family,
per capita income, tobacco addiction. Socio-economic status was calculated by using Prasad’s scale™, which is
commonly used in India. Second part of proforma contained questions about birth weight and pregnancy related
and mothers’ health related variables. Weight of the baby less than 2500 grams irrespective of the period of
gestation was considered as low birth weight. Secondary data were obtained from previous ante-natal records,
outpatient department tickets, birth certificates, and labour room discharge certificates. Collected data were
compiled in Microsoft Excel sheet, analyzed using Epi Info version 3.5.1 and SPSS version 17 statistical
software. Data were analysed in two levels, first by proportion and 3 test and finally by binary logistic
regression model. In regression analyses wald’s test was used for the significance of the risk factors for LBW.
LBW was considered as dependant variable and was categorized into two groups: < 2.5 kg. & > 2.5 kg. and
other variables were entered into the model as independent variables. P value < 0.05 was considered as
significant.

1. RESULTS

This study showed that among the 540 birth events we interviewed 167 infants (30.9%) were low birth
weight (167/540) babies. It was evident from Table 1 that proportion of low birth weight babies were more than
their normal counterpart in both the teenage mothers aged < 19 yrs. (Ibw-54.1%,nbw-45.9%) and elderly
mothers aged >40 yrs.(Ibw-54.4%,45.5%).Whereas mothers who delivered their babies in their 20-39 years age
had more proportion of normal birth weight babies, nearly three-fourth. This relation of age of the mother and
proportion of low birth weight baby was also statistically significant(p=.0001). Proportion of low birth weight
babies were less for Hindu mothers (24.5%) compared to mothers belonged to Muslim(54.6%) and other
religion (46.6%) and this was also statistically significant(p=0.0001).Maximum proportion of low birth weight
babies were found among illiterate mothers(41.3%) followed by mothers with primary education (28.1%).As the
education of the mother increased, the prevalence of low birth weight also significantly(p=0.001) decreased
(secondary-25.5%, higher secondary-22.1%, graduate& above-15.6%).Housewives delivered maximum (42.5%)
proportion of Ibw babies greater than agricultural worker(26.2%), daily labourer(26.8%).and this was also
significant (p-=.0004).Mothers came from nuclear family (35.2%) delivered significantly(p=.03) more low birth
weight babies than mothers from joint family (26.6%). Low birth weight babies were found in lower proportion
in lower income categories (class V-27.5%,class 1V-24.1%) than higher classes (class 1-32.1%,11-34.7%,111-
31.4%) though it was not significant(p=0.55). Mothers who were addicted to tobacco (any form) had
significantly (p=.0001) more proportion of low birth weight babies (54.4%) than non addicted mothers.
Association of birth weight with pregnancy related variables were depicted in Table 2. Low birth weight babies
were maximum (54.8%) for mothers had 3 or more children followed by primipara mothers (24.3%) which was
also statistically significant(p=.000). Significantly(p=.000) least proportion of low birth weight babies
(15.1%)were found among mothers who came early( < 12 weeks) for first visit during antenatal period ,which
rose to 48.4% for mothers came after 16 weeks. When the number of Antenatal visits were > 4 low birth weight
prevalence was less (25%) than no. of visits < 4(36.3%) (p=.004).During pregnancy those mothers who had not
taken no extra diet, 40.6% delivered low birth weight babies but this proportion was 14.8% when the mothers
took both extra amount of food and one extra diet which was also significant (p=0.0001).Maximum proportion
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of Ibw babies were found among mothers who had daily sleep and rest < 8 hours(45.6%),but this came down to
22.8% when the sleep & rest was > 10 hours. Low birth weight babies were more who had regular bathing or
not(33.7% vs.16.8%) which was also significant(p=.001) and had regular brushing teeth or not(31.7%
vs.21.8%). Mothers who consumed > 100 iron folic acid tablets during their pregnancies delivered less (21.3%)
Ibw babies(p=0.0001) than mothers consumed less than 100 iron folic acid tablets(37.8%). Proportion of Ibw
was more among mothers who had not taken TT injection during pregnancy( Nil-36.5%,.TT;- 29.9%,TT, -
28.9%) though not significant(p=.33). Female low birth weight babies were significantly (p=0.04) more (34.7%)
than their male counterpart (26.7%). Significantly (p=0.0001) more lbw babies were found among mothers
delivered in home(59.2%) than institutional deliveries(19.8%).Table 3 showed relation of birthweight and
mothers’ health conditions. It showed that 39.5% mothers with short height (<145 cm.) had Ibw babies which
was 23.9% for mothers with height > 145c¢cm (p=0.0001).Prevalence of lbw babies was 41.3% for mothers who
showed documentary evidence of infection(p=0.01).Mothers with anaemia during pregnancy had significantly
(p=.0001) more Ibw babies (45.4% vs.22.6%).Hypertensive mothers delivered less lbw babies (24.4%) than
normotensive mothers(31.5%) but it was not significant(p=.30).Complications during pregnancy resulted in
significantly(p=0.01) more proportion of Ibw babies (40% vs.28.4%). Association between Low Birth Weight
babies (outcome variable) and different predictor variables such age, socio-economic factors, obstetric factors
like parity, components of Antenatal care and maternal health factors were further analyzed by binary logistic
regression, findings of which were seen in Table 4. Most of the predictors variables which were considered for
this study were found to be significant for occurrence of low birth weight babies except socio-economic status,
regular bathing or brushing, receiving tetanus toxoid or not and presence of hypertension during pregnancy.

V. DISCUSSION

Globally birth weight has been accepted as single most important determinant of future chances of
survival, healthy growth, freedom from morbidities & mortalities of infants. LBW is a widely used indicator of
new-born health. Factors associated with LBW are considered as determinants or predictors and their presence
in a particular woman indicates an increased chance of bearing a LBW infant. This retrospective community
based study presents the report of 540 birth episodes from a rural area of West Bengal. Among them nearly one
third babies were low weight (<2.5 kg.),which was in concordant with another study in the Puruliya district of
West Bengal (31.3%).® The study conducted in different parts of India (South India,Vellore-11.8%,North
India,Dehradun-23.8%) and abroad (Nepal-11.9%,lIran-5.2%,Vietham-7.9-12.5%) showed lower proportion of
Ibw babies than our study.™™® Reasons might be, different study areas & study designs, influence of different
risk factors were different, health service utilizations might also be different. This study showed that
significantly both teenage and elderly mothers had more lbw babies. Probable reasons for younger aged mothers
were their low awareness or no experience along with poor nutritional status of the adolescent girls with
underdeveloped reproductive organs. For elderly mothers it might be due to increased parity with less spacing.
Similar to our study, different other studies also showed similar type of results, K.S.Negi & others in Dehradun
India,'® Sareer BadShah & others in their study in Peshwar  and Hirve SS et al in Pune, India.?*But the study in
Wardha, Maharashtra by Kiran Anand & others found no significant relation with age of the mother and birth
weight.?? Our study showed Muslim mothers had more Ibw babies might be due to some cultural factors might
have played some negative birth effects and it was in contrast to the findings shown by Mavalankar DV et all in
Ahmedabad, India where they found Muslim women were at much lower risk of Ibw babies than Hindu
mothers.?® Similar to other studies, this study also found more proportion lbw were among illiterate and
primarily educated mothers.>**%*?* Reason cited behind this might be, lower level education might have
associated with lower health awareness and health seeking behavior of the mothers. Contrast to the findings of
other study,* we found Ibw babies were more among housewives than agricultural worker or labourer, which
might be explained by lower status of the women in our society. Mothers of joint family had less Ibw infants
might be due to they had received more care or daily activities might have shared. Surprisingly this study
showed more proportion of low birth weight babies among higher income categories in contrast to other study
findings.”*#*?* Reason of which could not be explained. This study showed that tobacco addicts had more lbw
babies which was consistent with other studies.***In this study mothers had 3 or more children had maximum
proportion of Low Birth Weight babies, might be due to less spacing between births. Second largest proportion
were among primipara mothers. Whereas a number of studies showed primipara mothers had maximum lbw
babies. ®**#42*2* Similar to other studies this study also found mothers with early registration (< 12 wks.),no.of
antenatal visits > 4,consumed extra diet & extra meal and Iron & Folic acid tablets > 100,daily sleep & rest > 10
hrs., taken 2 doses of Tetanus Toxoid, Institutional delivery had significantly lesser proportion of lbw
babies.®*>1619212324 \\e found that girls were more likely to be LBW infants than boys is in accordance with
other study.”* Mothers had regular bathing or brushing had more Ibw babies, reason of which could not be
explained. Our study showed that short statured mothers (Ht.< 145 cm.), anaemic mothers, had documented
evidences of infection and had complications during pregnancy or delivery had significantly more lbw babies.
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The findings were in agreement with other studies.”**#*??7 \We observed lesser proportion of lbw babies
among hypertensive mothers which was contrary to the findings showed in other studies.”****We could not
explain this findings because scientifically it is natural that pregnancy induced hypertension resulted reduced
placental perfusion thereby increased chance of lbw babies. This study was further analysed by binary logistic
regression, findings of which supported that most of the predictor variables we studied significantly played the
role of determinants of Low Birth Weight babies except Socio-Economic status, daily bathing or brushing, taken
Tetanus Toxoid and presence of hypertension during pregnancy.

There were some limitations in our study. The International definition of LBW was not used. Some
other variables like weight of the mother, birth spacing could not be searched for. Despite this fact this
community based retrospective study provided data on several risk factors which are modifiable.

V. CONCLUSION
Well known social, reproductive and health related determinants of low birth weight were quite
prevalent in this community as revealed by our study, majority of which could be prevented or modified.
Therefore some strategies addressing improvement of literacy level of the mothers thereby increasing
utilization of the existing maternal health services and making sure that mothers at greater risk of delivering
LBW babies receive appropriate care, may provide some opportunity to reduce low birth weight babies in this
rural area of West Bengal, India.

Table 1: Association between birth weight and mothers socio-demographic variables (n = 540)

Low birth weight . .
Variables (n =167) Nfrg‘?"‘; b’llrth vt\)/elgfg/t (n Significance
Number (%) = 373) Number (%)

Age of mother in years
<19 33 (54.1) 28 (45.9) _
20— 29 69 (27.7) 180 (72.3) 2 o %13'04
30-39 59 (26.9) 160 (73.1) b = 0.0001
>40 6 (54.4) 5 (45.5) '
Religion
Hindu 92 (24.5) 283 (75.5) x2=23.49
Muslim 68 (45.4) 82 (54.6) df=2
Others 7 (46.6) 8 (53.4) p =0.0001
Education
Iliterate 83 (41.3) 118 (58.7) B
Primary 36 (28.1) 92 (71.9) 2 i 18432
Secondary 26 (25.5) 76 (74.5) 0= 0_0010
Higher secondary 17 (22.1) 60 (77.9) '
Graduate&above 5 (15.6) 27 (84.4)
Occupation
House Wife
Agricultural Worker ;; (gé'g) 190;' (7537 '85) ¥2 =20.33
Daily Labourer (26.2) (73.8) df=4
Service 36 (26.8) 98 (73.2) p =0.0004
Teacher 17 (26.1) 48 (73.9) '

4 (11.7) 30 (88.3)
Type of Family 12 =4.46
Nuclear 96 (35.2) 177 (64.8) df=1
Joint 71 (26.6) 196 (73.4) p =0.0311
Socio-economic status
Class — 1 63 (32.1) 133 (67.9) _
Class — Il 41 (34.7) 77 (65.3) =
Class — 111 28 (31.4) 61 (68.6) _ 0_5570
Class — IV 19 (24.1) 60 (75.9) p=0.
Class -V 16 (27.5) 42 (72.5)
Addiction to tobacco ¥2 =69.91
No addiction 69 (19.2) 291 (80.8) df=1
Addicted to tobacco 98 (54.4) 82 (45.6) p = 0.0001

Table 2: Association between birth weight and pregnancy related variables (n = 540)
Variables _Low. _Norma}l Significance
birth weight birth weight
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(n=167) (n=373)
Number (%) Number (%)

Parity
One 42 (24.3) 131 (75.7) x2 =48.33
Two 51 (21.9) 181 (78.1) df=2
Three or more 74 (54.8) 61 (45.2) p =0.0001
Time of ante-natal registration
in weeks
<12 28 (15.1) 157 (84.9) x2 =49.28
13-16 47 (28.5) 118 (71.5) df=2
> 16 92 (48.4) 98 (51.6) p =0.0001
Number of ante-natal visit 2 =8.00
<4 103 (36.3) 181 (63.7) df=1
>4 64 (25.0) 192 (75.0) p = 0.0046
Dietary intake
No extra g&f]tt 91 (40.6) 133 (59.4) 2 =23.92
One extra meal 44 (31.4) 96 (68.6) df=3
Both 21 (20.6) 81 (79.4) p =0.0001

11 (14.8) 63 (85.2)
Daily sleep and rest in hours _
<38 77 (45.6) 92 (54.4) 2 o 240
8-9 55 (25.2) 163 (74.8) D= 0_0001
>10 35 (22.8) 118 (77.2) :
Regular bathing ¥2=9.88
Yes 152 (33.7) 299 (66.3) df=1
No 15 (16.8) 74 (83.2) p =0.0016
Regular brushing of teeth x2=1.99
Yes 157 (31.7) 337 (68.3) df=1
No 10 (21.8) 36 (78.2) p =0.1586
IFA tab consumption ¥2=16.61
<100 119 (37.8) 196 (62.2) df=1
>100 48 (21.3) 177 (78.7) p =0.0001
Doses of TT / booster taken 2=219
Nil 42 (36.5) 73 (63.5) x o1
One 56 (29.9) 131 (70.1) b= 03351
Two / Booster 69 (28.9) 169 (71.1) '
Gender of the baby x2=4.10
Male 68 (26.7) 187 (73.3) df=1
Female 99 (34.7) 186 (65.3) p =0.0428
Place of delivery ¥2="79.23
Home 90 (59.2) 62 (40.8) df=1
Institutional 77 (19.8) 311 (80.2) p =0.0001

Table 3: Association between birth weight and mothers health related variables (n = 540)

Low birth weight . .

Variables (n=167) Nfr?r)"?%' blllrth \ge'gt)]/t (n Significance
Number (%) = 373) Number (%)

Height of mother (In cm) ¥2=15.23
<145 96 (39.5) 147 (60.5) df=1
> 145 71 (23.9) 226 (70.1) p =0.0001
Documented evidence of
infection during pregnancy ¥2 =6.55
Yes 43 (41.3) 61 (58.7) df=1
No 124 (28.4) 312 (71.6) p = 0.0105
Diagnosed anemia during
pregnancy ¥2=30.21
Yes 89 (45.4) 107 (54.6) df=1
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No

Diagnosed hypertension

during pregnancy
Yes
No

Documented evidence of

complications during
pregnancy

Yes

No

78 (22.6)

12 (24.4)
155 (31.5)

46 (40.0)
121 (28.4)

266 (77.4)

37 (75.6)
336 (68.5)

69 (60.0)
304 (71.6)

p = 0.0001

¥2=1.05
df=1
p = 0.3066

12 =5.63
df=1
p=0.0176

Table 4. Association between birth weight and risk factors by binary logistic regression

[
(2]

Predictor Variable B SE Wald df P value Exp (B) / OR
Age 1.258 0.495 6.457 1 0.003 0.373
Religion 1.179 0.713 2.735 1 0.002 0.394
Education -0.986 0.568 3.013 1 0.006 0.052
Occupation -0.933 0.527 3.126 1 0.043 2.262
Type of family -2.955 1.187 6.192 1 0.024 0.037
Socio-economic status -0.079 0.026 9.043 1 0.119 0.842
Tobacco addiction -1.575 0.499 9.978 1 0.048 0.388
Parity 1.858 0.675 7.587 1 0.033 0.989
Time of registration -0.325 0.417 0.609 1 0.017 0.924
Number of visit -0.818 0.708 1.334 1 0.013 0.207
Dietary pattern 0.816 0.467 3.051 1 0.049 6.414
Sleep and rest 0.357 1.156 0.632 1 0.000 2722
Regular bathing 0.442 0.367 1.913 1 0.784 0.441
Regular brushing -0.947 0.736 1.653 1 0.199 3.517
IFA tab consumption -0.011 0.384 0.001 1 0.043 3.253
TT Injection 0.329 0.418 2.423 1 0.723 0.841
Gender of baby -3.294 0.889 13.731 1 0.015 3.912
Place of delivery -0.172 0.626 0.075 1 0.029 2.694
Height of mother 1.546 0.521 8.811 1 0.003 4.692
Evidence of Infection 1.719 0.482 12.711 1 0.001 5.579
Evidence of complication 1.289 0.318 4.016 1 0.036 0.119
Anemia 3.876 0.537 52.042 1 0.009 8.232
Hypertension 3.229 0.337 10.981 1 0.259 1.768
Constant 9.147 4,709 2.119 1 0.173 1017.12
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