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ABSTRACT 

Research question:  What are the determinants of low birth weight (LBW) in rural Wardha? 

Setting: 67 villages of three PHCs in the field practice area of Mahatma Gandhi Institute of 

Medical Sciences (MGIMS), Sewagram, Wardha, Maharashtra. 

Study design: A community based longitudinal study 

Participants: 585 newborn babies  

Methodology: All newborn babies born during 2007-08 were included in the study.  Village 

health workers employed through child survival program were utilized for collecting the 

data at village level.  

Results: Out of 585 neonates, 20.5% had LBW which was more in females (20.8%) than in 

males (17.6%). The risk of LBW baby was more in mothers who were primi (RR: 1.45; CI: 

1.05-2.01), less educated (RR: 1.57; CI: 1.11-2.23), consumed less iron folic acid tablets (RR: 

4.46; CI: 3.34- 5.98) and had less anthropometric values.   

Conclusion: The emphasis must be given to improve ante natal coverage as well as quality 

of services. 
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INTRODUCTION 

Globally 3.9 million neonatal deaths occur each year, out of which 3 million are early 

neonatal and 1 million, are late neonatal deaths. India is home to the highest number of 

neonatal deaths in the world.
(1)

 According to National Family Health Survey – III (2005-06) 

the neonatal mortality rate in India is 39 per 1000 live births.
(2)

  The rate of decline in the 

neonatal mortality rate had been slower than the post-neonatal mortality rate.
(1,3)

 

Low birth weight (LBW) is one of the most serious challenges in both developed and 

developing countries. It is the single most important factor that determines the chances of 

child survival. Nearly 50% of neonatal deaths occur among LBW babies.
(4)

 The identification 

of factors contributing to LBW are therefore of considerable importance. Despite the efforts 

by Government of India and other agencies, neonatal mortality and morbidity continues to 

be high.
(1)

 The Kramer’s meta analysis and other similar studies found that genetic factors, 

socio-demographic factors, obstetrics factors, maternal anthropometry, ante natal care, bad 

obstetrics history and maternal illness during pregnancy are significant determinants of 

neonatal morbidity such as LBW.
(5-8)

 The other factors significantly associated were extreme 

maternal age and shorter inter-pregnancy interval.
(9) 

The figures also vary with place and 

various factors which prompts one to find out the factors associated. Thus need was felt to 

study the determinants of low birth weight in rural Wardha. 

 

MATERIAL & METHODS 

The present community based longitudinal study was undertaken in the field practice area 

of Department of Community Medicine at Sewagram, Wardha in 67 villages of three Primary 

Health Centres (PHCs) which were covered under Community Led Initiatives for Child 

Survival (CLICS) Program. The total population of study area was 88,128 with crude birth 

rate of 15 per thousand population.
(10)  

Study population: All newborn babies born in the study area from 1
st

 July 2007 to 30
th

 June 

2008 irrespective of their residential status were included in the study.  The babies who 

were born in the hospital were also included in the study, only if they came back to the 

village within seven days of their delivery. 

CLICS doot: The part-time village level health workers (VHWs) of the child survival program 

known as CLICS doots (messengers) were supervised by medical officers and ANM. These 

VHWs had residential training on House Hold and Community IMNCI
11

 for total 30 days 

which was specially designed with emphasis on skills to detect danger signs among neonates 

and counseling of the mother and family members for neonatal care, household 

management of neonatal illnesses and referral to appropriate health centre according to the 

need. VHWs were also well versed in imparting health education during their household 

visits.  

Sample size: It was calculated as 368 with confidence level of 95% and power of 80% to 

detect a relative risk of 2.0 considering one of the factor, maternal education (proportion of 

illiteracy among rural women 20-35 yrs was 22% based on Census 2001)
12

 and incidence of 

sepsis 17% (as per Bang et al).
(13,14)

  

However, compliance of VHWs from few villages was poor. Thus, out of total 1525 births, 

information regarding 820 births was gathered of which 235 records were discarded due to 
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exclusion criteria and/or incomplete information. Thus, final analysis included 585 neonates 

(38.4%) from 585 families which is more than required minimum sample size.  

Data collection: VHWs employed through CLICS program were utilized for collecting the 

data at village level. All the pregnant women in village were registered for the study. 

Women from other villages who had come for delivery to their parental house were also 

registered for the study and her weight, at first contact with any health care system as well 

as other details was taken from her ante-natal card. 

Apart from this, information on antenatal care, RTI\STD and complications during pregnancy 

was also asked and updated during subsequent follow up visits. At the time of registration, 

socio-demographic information of the mother was recorded in a pre-designed and pre-

tested format containing close ended questions. Approximately 20% of the families did not 

have a ration card; we calculated per capita annual income of the family for all the study 

subjects. For analysis, two groups were formed 1) those below the median per capita annual 

income; and 2) those above median per capita annual income. Maternal height and weight 

was measured in the first contact. The information on antenatal care was updated during 

subsequent follow up visits.  A home visit to all pregnant women during their third trimester 

was ensured to build rapport with the family members. As soon as information about 

newborn is obtained, the visit was made and necessary information was collected. Birth 

weight of the neonate was taken from discharge card or by weighing (within 48 hours of the 

birth) by Salter in case of home delivery.   

Data entry and analysis: The data entry and analysis was done using software package 

Epi_info (version 6.04). The independent variable included age, education and occupation of 

mother, number of children, family income, family type and number of total family 

members, decision taking member in the family, no. of ANC received, maternal 

anthropometry, complications during pregnancy. The relative risk of various factors for LBW 

was calculated. 

 

OBSERVATIONS 

In the present study it was found that the risk of LBW did not increase with caste, family 

type, low socio-economic status, consumption of unsafe drinking water, non availability of 

sanitary latrine, type of house and maternal age. The prevalence of low birth weight was 

found to be 20.5% which was more among females (20.8%) than in male babies (17.6%). 

Mothers using other smoky fuels (wood, cow dung cakes, and kerosene) for cooking 

purpose were 1.64 times more likely to have low birth weight babies. (RR 1.64; CI 1.04 to 

2.58). The risk of low birth weight was 1.57 times more if mothers had less education (Table 

1).  The difference was statistically significant (RR: 1.57; CI: 1.11-2.23).  
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Table I: Association of socio-demographic factors with low birth weight 

Characteristics 
Number of 
subjects 
N=585(%) 

LBW neonates 
N=120 (%) RR (95% CI) 

Sex  

Male 

Female  

 

313 (53.5) 

272 (46.5) 

 

55 (17.6) 

65 (20.8) 

 

1.0 

1.36 (0.99-1.87) 

Caste 

Open/OBC 

SC/ST 

 

341 (58.29) 

244 (41.71) 

 

70 (20.5) 

50 (20.5) 

 

1.0 

1.0 (0.72-1.38) 

Type of family 

Joint  

Nuclear 

 

392 (67.00) 

193 (33.00) 

 

81 (20.7) 

39(20.2) 

 

1.0 

0.98 (0.70-1.38) 

Economic status  

Above median 

Below median  

 

293 (50.09) 

292 (49.91) 

 

60 (20.5) 

60 (20.5) 

 

1.0 

1.0 (0.73-1.38) 

Housing 

Pucca/semipucca  

Kachha  

 

327 (55.90) 

258 (44.10) 

 

61(18.7) 

59(22.9) 

 

1.0 

1.23 (0.89-1.69) 

Drinking water 

Safe  

Unsafe  

 

568 (97.09) 

17 (2.91) 

 

117(20.6) 

3(17.6) 

 

1.0 

0.86 (0.30-2.42) 

Sanitary latrine 

Present  

Absent  

 

291 (49.74) 

294 (50.26) 

 

61(21.0) 

59(20.1) 

 

1.0 

0.96 (0.70-1.32) 

Cooking fuel 

LPG  

Smoky fuel  

 

138 (23.59) 

447 (76.41) 

 

19(13.8) 

101(22.6) 

 

1.0 

1.64  (1.04-2.58) 

Mother’s age 

20-29 yrs 

<19 yrs 

≥30 yrs  

 

547 (93.51) 

13 (2.22) 

25 (4.27) 

 

114 (20.8) 

3(23.1) 

3(12.0) 

 

1.0 

1.11 (0.40-3.03) 

0.58 (0.20-1.69) 

Mother’s educational status 

8
th

 std and above  

Up to 7
th

 std  

 

479 (81.88) 

106 (18.12) 

 

89(18.6) 

31(29.2) 

 

1.0 

1.57 (1.11-2.23) 

Mother’s occupational status 

House hold/unemployed  

Working  

 

 

475 (81.20) 

110 (18.80) 

 

93(19.6) 

27(24.5) 

 

1.0 

1.25 (0.86-1.82) 
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Table II: Association of maternal factors with low birth weight 

Characteristics Number of mothers 
N=585 (%) 

LBW babies 

N=120 
RR (95% CI) 

Maternal height 

≥ 145 cms 

<145 cms 

 

519 (88.72) 

66 (11.28) 

 

92(17.7) 

28(42.4) 

 

1.0 

2.39 (1.71-3.35) 

Maternal weight 

≥45 kgs 

<45 kgs 

 

326 (55.73) 

259 (44.27) 

 

56(17.2) 

64(24.7) 

 

1.0 

1.44 (1.05-1.98) 

Maternal BMI 

≥18.5 

16-18.49 

<16.0 

 

394 (67.35) 

160 (27.35) 

31 (5.30) 

 

82 (20.8) 

30 (18.8) 

8 (25.8) 

 

1.0 

0.90 (0.62-1.31) 

1.24 (0.66.-2.32) 

Maternal Parity 

Second or more 

First 

 

298 (50.94) 

287 (49.06) 

 

50 (16.8) 

70 (24.4) 

 

1.0 

1.45 (1.05-2.01) 

Maternal addiction of 
smokeless tobacco 

No  

Yes  

 

 

559 (95.56) 

26 (4.44) 

 

 

112 (93.33) 

8 (6.67) 

 

 

1 

1.54 (0.84-2.80) 

 

Mothers with height less than 145 centimeters were found to be at risk 2.39 times more for 

delivering LBW babies compared to mothers with height 145 cm or more (RR: 2.39; CI: 1.71 

to 3.35). Mothers with weight less than 45 kgs were at risk 1.44 times to have LBW babies 

compared to mothers with weight 45 kgs or more (RR: 1.44; CI: 1.05-1.98). Both findings 

were statistically significant. Mothers with BMI <16 were at risk 1.24 times to have low birth 

weight babies when compared with mothers having BMI ≥18.5 but difference was not 

statistically significant. LBW was more common in first order babies by almost 50 % in 

babies when compared to babies whose birth order was 2 or more. The difference was 

statistically significant (RR: 1.45; CI: 1.05-2.01). (Table 2) The mothers consuming any form 

of tobacco were at 1.54 times risk for delivering LBW babies as compared to mothers not 

addicted for tobacco (OR: 1.54, 95% CI: 0.84-2.80), though the difference is not statistically 

significant. Association of pregnancy related complication and history of RTI/STI with LBW 

was not found statistically significant.  
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Table III: Association of ante-natal care with low birth weight 

 

Characteristics 

 

Number of Mothers 
N=585 (%) LBW N=120 RR (95% CI) 

ANC visits 

 ≥3 visits 

<3 visits 

 

547 (93.50) 

38 (6.50) 

 

109 (19.9) 

11(28.9) 

 

1.0 

1.45 (0.86-2.46) 

No of IFA tablets 
consumed 

≥75 Tabs 

<75 Tabs 

 

 

 

475 (81.20) 

110 (18.80) 

 

 

 

59 (12.4) 

61 (55.5) 

 

 

 

1.0 

4.46 (3.34-5.98) 

 

LBW babies were more (28.9%) to the mothers who received less than three ante-natal 

visits in comparison to who received three or more ante natal visits (19.9%), but the 

difference was not statistically significant (RR: 1.45; CI: 0.86-2.46). Mothers who consumed 

less than 75 IFA tablets during pregnancy experienced 4.46 times more LBW babies as 

compare to mothers who had consumed 75 or more IFA tablets which was again statistically 

significant (RR: 4.46; CI: 3.34- 5.98). (Table 3) 

 

DISCUSSION 

In our study the prevalence of LBW was found to be 20.5% which was more among females 

(20.8%) than in male babies (17.6%). The reported figure is very close to that reported for 

the country (21.5%) as well as for the state of Maharashtra (22.1%) in NFHS III.
(2)

 The risk of 

LBW was more in mothers who were primi, less educated, had less anthropometric values 

and consumed less iron folic acid tablets during ante-natal period . Bang et al in 1999 

described distribution of neonatal morbidities from Gadchiroli (Maharashtra) where 

prevalence of babies weighing less than 2000 grams was 9.7%.
(12,13)

 Malik
(15)

 and 

Kamaladoss
(8) 

also showed high prevalence of LBW.  

Our findings of low educational status and low anthropometric values of mother as risk 

factors for LBW are similar to that of Mavalankar.
(9)

  Anand,
(6)

 Kamaladoss,
(8) 

Pelletier et al
(16) 

 

has also reported similar results.
 
Smoky cooking fuel as a risk to deliver LBW babies was also 

reported by Mavalankar.
(9)

 While our findings regarding low maternal educational status 

and its effect on LBW differs from Malik
(15) 

and Nagaraj
(7) 

who stated that illiteracy did not 

seem to have effect on weight of newborn. Regarding less than three ante natal visits as a 

determinant of LBW, similar findings were reported by Prazuck T et al
(17)

and Mavalankar.
(9)

 

This emphasizes the need to improve both the coverage and quality of ante-natal care to 

reduce neonatal morbidity like LBW which is the major cause of concern. The current study 

revealed that first order babies were 1.45 times at risk to be born as LBW as compared to 

babies who had birth order 2 or more (Table 2) which is similar to that of Malik
(15)

 and 

Kamaladoss.
(8) 
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Few well known predictors (caste, family type, low socio-economic status and housing) 

found in other studies were not found significantly associated with LBW in our study. This 

may be because of the intensive child survival program activities in the area which had lead 

to improve  the access to health services by the underprivileged section; thus improving 

health equity. The representative study sample from all villages had almost similar socio-

demographic characteristics thus it might not have affected the results in view of the fact 

that compliance of few VHWs was poor. However, among the hospital delivered babies who 

came after seven days of their birth were not included in the study. Thus prevalence of LBW 

among these babies was not taken into consideration. Beside this, factors like diet history of 

a mother was not taken as it was not possible in the study design as data was collected by 

village health workers. 

 

CONCLUSION 

The study findings emphasizes on need of improving ante natal coverage as well as quality 

of services.  
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