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ABSTRACT    Purpose: The objective of this paper is to examine the key determinants that can affect the birth 
weight of newborns and to investigate the prevalence of LBW in the context of north Gujarat. 
Design/Methodology/Approach:To collect primary data, case-control study was conducted at primary health centerof 
Kherva village, north Gujarat using a questionnaire survey. Through convenience sampling, data were collected from 
400 single birth mothers delivered during the study period.For examining the key factors affecting the birth weight of 
newborns and low birth weight (LBW), logistic regression analysis was applied. 
Findings:The results prove that the prevalence of LBW was 35 percent in a PHC of Kherva village, north Gujarat. Based 
on chi-square test, the findings confirmed that the risk factors, maternal age, monthly income, maternal education, 
paternal education, maternal occupation, paternal occupation and maternal height were found to be significant and 
also have an association with the birth weight of a newborn.In addition to this, the outcomes of binary logistic 
regression analysis showed that the significant demographic factors associated with low-birth-weight (LBW) were 
maternal age (24-28 years), family’s monthly income(5,000 - 10,000), maternal occupation (labour), paternal 
occupation (labour), paternal occupation(businessman) and paternal education (graduate). 
Research limitations: As this study focuses only in north Gujarat region, the generalizability of the findings of this study 
is limited. 
Originality/Value:Since the problem of low-birth-weight (LBW) is multi-dimensional, this study offers some of the 
important implications that can be helpful to doctors, govt., mothers and research scholars. It provides handful 
information to the doctors who actually deal with the mothers’ delivery case and pregnancy matter. The study offers 
useful insights to the govt. in formulating the strategies in order to reduce the prevalence of low-birth weight.Moreover, 
it contributes to the existing literature on emerging low-birth weight in the context of north Gujarat, which is largely 
under-researched. 
 

Keywords: Binary logistic regression, Chi-square test, Kherva, Low-birth-weight (LBW), Paternal and maternal 
occupation 

  
1. Introduction: 
Globally, more than 20 million infants are born with low birth weight. The number of low birth weight 
babies is concentrated in two regions of the developing world: Asia and Africa. Seventy-two percent of low 
birth weight infants in developing countries are born in Asia (where most births also take place), and 22% 
are born in Africa. India alone accounts for 40% of low birth weight births in the developing world and more 
than half of those in Asia (UNICEF, 2004). 

Low birth weight is associated with long term disabilities such as mental retardation, cerebral palsy, vision and 
hearing impairments and other developmental disabilities. 

The goal of reducing low birth weight(LBW) incidence by at least one third between 2000 and 2010 was one 
of the major goals in ‘A World Fit for Children,’ the Declaration and Plan of Action adopted at the United 
Nations General Assembly Special Session on Children in 2002. The reduction of low birth weight also forms 
an important contribution to the Millennium Development Goal (MDG) for reducing child mortality (UNICEF, 
2004). Birth weight as a function of gestational age was introduced in the 1960s as a method to distinguish 
morbidity/mortality risk of low birth weight babies. Birth weight is the mass of a baby, it has direct links 
with gestational age at which the child was born and can be estimated (WHO, 1995). 
 

2. Review of Literature: 
This section provides the bird eye views of research studies related to the low birth weight at international 
as well as national level: 
There is significant variation in prevalence of LBW across the whole India, within a country and inter 
country. There are wide interregional socio economic and urban versus rural differences in prevalence of 
LBW. Its prevalence has been reported as 8.3 – 36.60% in various studies conducted in India (Metgud, 
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Naik&Mallapur, 2012;Nayak, Metgud, Mallapur&Naik2013;Bisai, Sen, Mahalanabis, Datta& Bose, 
2006;Choudhary, Choudhary, Tiwari&Dwivedi 2013; Biswas, Dasgupta, Sinha&Chaudhuri, 2008). About half 
of all deaths in perinatal period are directly or indirectly related to low birth weight and the single most 
important predictor of infant mortality, especially of deaths within the first month of life, is low b irth weight 
(Gazi, Karim& Ali, 2001). Low birth weight is a major public health problem in developing countries 
including India. Low birth weight is defined by WHO as a birth weight less than 2500 g. (before 1976, the 
WHO definition was less than or equal to 2500 g.), since below this value birth-weight-specific infant 
mortality begins to rise rapidly (Chase, 1967).  
Low birth weight (LBW) has been defined as a birth weight of less than 2.5 kg regardless of gestational age 
(Aurora et al., 1994). World Health Organization (WHO) estimates that globally, out of 139 million live 
births, more than 20 million LBW babies are born each year, consisting 15.5% of all live births, nearly 95.6% 
of them in developing countries (Sachdev, 2001). Infants who weigh less than 2.5 kg at birth represent about 
26% of all live births in India and more than half of these are born at term.  
LBW infants are 40 times more likely to die within first four weeks of life than normal birth weight infants. 
Half of all perinatal and 1/3rd of all infant deaths occur in babies with LBW (Park, 2007). IUGR can contribute 
to adult short stature and infants with LBW can be at higher risk for later metabolic disorders, hypertension, 
cardiovascular disease and stroke. Adults who were IUGR can exhibit disparities in academic achievement 
and professional attainment relative to their appropriately grown counterparts (Ventura et al., 2001). 
Maternal risk factors are biologically and socially interrelated; most are, however, modifiable. Krammer has 
identified 43 potential factors for low birth weight (Kramer, 1987).Not that all the factors, should be present 
in a given area. The factors vary from one area to another, depending upon geographic, socioeconomic and 
cultural factors. The mortality of low birth weight can be reduced if maternal risk factors are detected early 
and managed by simple techniques. Thus, it is necessary to identify the key determinants of low birth weight 
(LBW) of newborns. 
This study is structured in eight sections. First section starts with an introduction of this study. Second 
section presents a review of literature containing the factors affecting low birth weight of new borns. In third 
section, hypotheses formulation is presented whereas research methodology is outlined in fourth section, in 
which sampling, data collection and data analytical tools are explicated. Fifth section includes data analysis 
covering demographic profile of the respondents and results of logistic regression analysis, followed by the 
discussion of research findings in consecutive sixth section. The conclusion and implications are depicted 
under section seventh. Finally, eighth section includes limitations and direction for future researches. 
 

3. Hypotheses Development: 
Considering the objectives of the study and review of literature relating the low-birth-weight of new-borns, 
the following hypotheses are formulated: 
H1: There is positive relationship between maternal education and low-birth-weight of new-borns. 
H2: There is positive relationship between paternal education and low-birth-weight of new-borns. 
H3: There is positive relationship between monthly income and low-birth-weight of new-borns. 
H4: There is positive relationship between maternal occupation monthly income and low-birth-weight of new-

borns. 
H5: There is positive relationship between paternal occupation and low-birth-weight of new-borns. 
H6: There is positive relationship between maternal age and low-birth-weight of new-borns. 
H7: There is positive relationship between height and low-birth-weight of new-borns. 
 

4. Research Methodology: 
4.1 Sampling and Data Collection 
The data reported in this study were collected as a part of large study designed to examine the effect of 
demographic factors on birth-weight of newborns and also to inspect the prevalence of low-birth-weight 
(LBW) in the context of north Gujarat region. To collect primary data, case-control study was conducted at 
the PHC (primary health center) of Kherva village, north Gujarat, India during January 2017 to January 2018. 
As per the report of UNICEF (2004), almost every 3rd newborns (30%) in India is LBW.  
Considering the prevalence of low-birth-weight baby as 30% in India, researcher, to determine the sample 
size, has taken 95% confidence level with 5% tolerance error as population is unknown. With this, it was 
found that required sample size is about 384 (as per the formula of n= Z2PQ/E2), while the actual number of 
respondents are 400 higher than the threshold. 
A structured non-disguised questionnaire was designed to gather primary data required for this research. 
The questionnaire was administered to a convenience sample of 400 mothers and their newborns. Pilot 
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testing was carried out among 15 respondents and minor modifications were made accordingly. The study 
was approved by the doctor of this hospital and oral consent was obtained from the mothers. The data 
comprise questionnaire responses collected from 400 single birth mothers delivered during the study 
period. All babies were weighed within one hour after the birth. The hospital nurse has collected the data for 
this study. Mothers were interviewed by hospital nurse in local language after the delivery. All consecutive 
births during the duty periods were considered in this study.  
4.2 Data Analytical Tools: 
The different statistical tools like descriptive statistics (i.e. frequency, percentage), chi-square test and 
logistic regression were applied to analyze the data collected for this study using SPSS version 20. 
 

5. Data Analysis& Interpretation: 
5.1 Demographic Profile of the Respondents: 

Table I: Demographic Profile of the Respondents (n = 400)* 

Demographic Variable Category Frequency Percentage 

Mother’s Education Illiterate 152 38.00 

 

Upto 5 120 30.00 

 

Upto 9 128 32.00 

Father’s Education Illiterate 60 15.00 

 

Upto 5 120 30.00 

 

Upto 9 136 34.00 

 

Graduate 84 21.00 

Monthly Income (in Rs.) Less than 5,000 304 76.00 

 

5,000 - 10,000 96 24.00 

Mother’s Occupation Housewife 76 19.00 

 

Labour 324 81.00 

Father’s Occupation  
Job 56 

14.00 

 

Labour 240 
60.00 

 

Business 68 
17.00 

 

Farmer 36 
9.00 

Mother’s Age  
19 - 23 188 

47.00 

 

24 - 28 212 
53.00 

Note: * based on primary survey 
 

5.2 Results of Logistics Regression: 
Among the newborns delivered to the mothers included in this study, 140 (35%) were LBW, 260 (65%) had 
normal birth weight. Among female newborns, 60 (32.6%) were LBW as compared to 80(37%) males.The 
problem of low birth weight is multi-dimensional and integrated approach is necessary which includes 
social, economic and educational awareness. 

Table II: Omnibus Tests of Model Coefficients 
  Chi-square df Sig. 

Step 1 Step 66.440 12 0.000 
 Block 66.440 12 0.000 

 Model 66.440 12 0.000 
 

The omnibus tests of model coefficients results which are used to verify that the new model is an 
improvement over the baseline model (refer Table II). The chi-square values are the same for step, block and 
model. The chi-square test is used to check if there is a significant difference between the Log-likelihoods of 
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baseline model and new model. Since chi-square value is highly significant (chi-square = 66.440, df = 12, 
p<0.000). So our fitted model is significantly better. 

Table III: Hosmer and Lemeshow Test 

Step Chi-square Df Sig. 

1 6.195 8 0.625 
 

The value of the test statistic is 6.195, it has a Chi-square distribution with 8 degrees of freedom and the 
corresponding p-value is reported as 0.625 (Table III). Thus there is no evidence to reject the hypothesis that 
the model fits the data. The measures of the proportion of variation explained- Strength of logistic regression 
relationship. After assessing model fit, it is necessary to check the strength of relationship between 
independent variables and dependent variables. 

Table IV:  Model Summary 

Step -2 Log likelihood Cox & Snell R2 Nagelkerke R2 

1 451.517a 0.153 0.211 

Note: a. Estimation terminated at iteration number 5 because parameter 
estimates changed by less than 0.001. 

 

Table IV shows that the R2 values tell us approximately how much variation in the outcome is explained by 
the regression model. We prefer to use the Nagelkerke’s R2 which suggests that the model explains roughly 
21.10 (R2) % of the variation in the outcome. 
Table IV provides regression coefficient (B), wald statistic and Odds Ratio (Exp (B) for each variable. In this 
study, household with a monthly income more than Rs. 5,000 to Rs. 10,000 is found to be significant with B 
value -1.112, implying that the newborn whose monthly income more than Rs. 5,000 to Rs. 10,000 would 
0.329 times more likely to be NBW than whose monthly income less than Rs. 5,000. Moreover, paternal 
education graduate is found to be significant with B value 1.071 with p value 0.022, indicating that newborn 
whose paternal education is graduate would 2.918 times more likely to be LBW than whose paternal 
education is illiterate. 

Table IV:  Classification Table 

 Observed 

Predicted 

LBW 
Percentage Correct 

< 2500gm 2500 - 4000 gm. 

Step 1 
LBW 

< 2500gm. 44 96 31.4 

2500 - 4000 gm. 36 224 86.2 

Overall Percentage   67.0 

Note: a. The cut value is 0.500 

Table V:  Variables in the Equation 

  B S.E. Wald Df Sig. Exp. (B) 

95.0% C.I.  
for EXP(B) 

Lower Upper 

Step1a Maternal Education   2.805 2 0.246    

Maternal Education (1) -0.582 0.373 2.436 1 0.119 0.559 0.269 1.160 

Maternal Education (2) -0.512 0.389 1.736 1 0.188 0.599 0.279 1.284 

Paternal Education   12.177 3 0.007    

Paternal Education(1) 1.070 0.548 3.818 1 0.051 2.916 0.997 8.530 

Paternal Education(2) 0.196 0.462 0.181 1 0.671 1.217 0.492 3.012 

Paternal Education (3) 1.071 0.467 5.248 1 0.022* 2.918 1.167 7.295 

Monthly income(1) -1.112 0.402 7.632 1 0.006* 0.329 0.149 0.724 

Maternal occupation(1) 0.847 0.377 5.060 1 0.024* 2.332 1.115 4.879 

Paternal Occupation   25.066 3 0.000    

Paternal Occupation (1) -1.169 0.738 2.509 1 0.113 0.311 0.073 1.320 
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Paternal Occupation (2) -1.653 0.578 8.169 1 0.004* 0.191 0.062 0.595 

Paternal Occupation (3) -2.970 0.662 20.118 1 0.000* 0.051 0.014 0.188 

Maternal Age(1) -0.558 0.244 5.212 1 0.022* 0.573 0.355 0.924 

Height(1) -0.227 0.270 0.708 1 0.400 0.797 0.470 1.352 

Constant 3.239 0.714 20.594 1 0.000 25.517   

Note: a. Variable(s) entered on step 1: Education of mother, Education of father, Monthly income, 
Occupation of mother, Occupation of father, Age, Height. 
* indicates significance level p < 0.050 
 

In addition to this, maternal occupation is found to be significant with B value 0.847 with p value 0.024 is 
implies that the newborn whose maternal occupation is labour would 2.332 times more likely to be NBW 
than whose maternal occupation is house wife. Furthermore, paternal occupation business is found to be 
significant with B value -1.653 with p value 0.004, revealing that the newborn whose paternal occupation is 
business would 0.191 times more likely to be NBW than whose paternal occupation is job. 
Besides these, paternal occupation farmer is found to be significant with B value -2.970 with p value 0.000, 
highlighting that the newborn whose paternal occupation is farmer would 0.051 times more likely to be 
NBW than whose paternal occupation is job.Lastly, this study also depicted that maternal age is 24-28 years 
found to be significant with B value -0.558 with p value 0.022 evidencing that the newborn whose maternal 
age  is 24-28 years would 0.573 times more likely to be NBW than whose maternal age is 19-23 years. 
 

6. Discussion of Research Findings: 
The different factors associated with LBWare often termed as “risk factors”. The presences of any of these in 
any women increase chances of LBW babies. The birth weight of newborn is an indicator of public health for 
any nation. The incidence of LBW was 42.60% among mothers, whose age is below 24; it is found 
statistically significant with LBW, which is similar with the result of previous studies (Deshmukh, Motghare, 
Zodpey&Wadhva, 1998). It indicates that before maturity of baby if any women become mother than the 
chances of LBW also increases.  
In addition to this, this study also depicted that occupation of mother is statistically significant with LBW, 
which is found inconsistent with earlier researches that women who engaged with some work other than 
household activities were at higher risk to give LBW babies (Velankar, 2009). Moreover, this study 
concluded that monthly household income is statistically significant with LBW; which is similar to past 
empirical research (Wasunna& Mohammed, 2002).Thus, it evidenced from this study that low income is key 
determinants for malnutrition and indirectly it contributes in the prevalence of LBW. 
 

7. Conclusion and Implications of the Study: 
The objective of this empirical paper was to examine the key demographic and developmental factors that 
can affect the birth weight of newborns and to investigate the prevalence of LBW in the context of north 
Gujarat. This study suggests that the low birth weight (LBW) was found to be significant with the maternal 
as well as paternal factors. It has also concluded that the LBW was found to be affected by maternal age, 
maternal occupation, paternal education and occupation and monthly income of family. More specifically, 
maternal age (24-28 years) at time of delivery is positive for normal birth weight as compare to age 19-23 
years. So the govt. should plan to increase the parent’s education about the risks factors associated with 
pregnancy.  
Besides this, occupations are major factors associated with low birth weight in newborns. Thus, the findings 
of this study emphasize the need for increasing marriage age of women, prevention and proper management 
of risk factors along with an improvement in socio-economic and educational status of mothers and fathers 
as well. Thus, this study is a humble attempt to examine the key demographic and developmental factors 
that can affect the birth weight of newborns and to investigate the prevalence of low-birth weight. 
This study has theoretical as well as practical implications. From theoretical perspective, this study will 
contributes to the existing body of knowledge on emerging low-birth weight in the context of north Gujarat, 
which is largely under-researched. However, from practical view point, the findings of this study can be 
helpful to doctors, govt., mothers and research scholars. 
Firstly, it provides handful information to the doctors who actually deal with the mothers’ delivery case and 
pregnancy matter. Along with this, it can help the doctors’ community to have proper diagnosis and proper 
nutrition plan during the gestation period of pregnancy and health of not only mother but also newly born 
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babies. This will prevent pre-mature delivery and high risk of pregnancy. Thus, it will help in the reduction 
of child mortality rate which is the major cause of concern globally.   
Secondly, the study offers useful insights to the govt. in formulating the strategies in order to reduce the 
prevalence of low-birth weight and designing curative and remedial steps for the betterment of biological 
issues during the gestation period i.e. pre and post pregnancy period.Thirdly, the study also will have benefit 
to pharmaceutical industry to research new molecules of the drugs which could prevent the possibility of 
LBW and misconception. The findings of this study also provide handful insights to NGO which are directed 
to work for women development.  
 

8. Limitations and Direction for Future Researches: 
This has evidenced some limitations which may create the directions for future researches. First, since this 
study covered only one PHC of Kherva village from north Gujarat region, the findings of this study may not 
be generalized to the other PHCs of other regions. Hence, future researches should be conducted with more 
samples covering more numbers of PHCs to have better ideas about the factors affecting LBW of new borns. 
Second, proposed research model of this study has explained only 21.10% variance. That means, 
unexplained variance of 78.90% may also include some variables which may not be covered in this study. 
Therefore, researchers should add some new variables in the model which are uncovered in this study in the 
future.  
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