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I. Introduction 

It is agreed by the nations of world that enjoying the highest attainable standard of health is one of the fundamental 

right of every people irrespective of religion, race, social and economic groups. According to the thought of UNDP 

(1995), improving health is the fundamental condition of economic development of any nation. Actually 

improvement of health means favorable change in indicator of human being such a reduction different mortality 

indicators like fall in neonatal mortality, post neonatal mortality, infant mortality, child mortality, under-five 

mortality, maternal mortality, morbidity as well as the increase in life expectancy at birth. Among these health 

indications we want to examine theinter- district disparities of under-five mortality rate (U5MR) and its proximate 

determinants in West Bengal in 2012-13. 

Under- five mortality rates is highest among South- East Asian countries. The progress made by India is critical 

for attaining for the global Millennium Development Goal (MDG) for reducing child mortality. The U5-MR is a 

sensitive indicator of a country development and telling evidence of child health facilities. Near about 19,000 

under -five year children are losing life every day across the world , India top the list among the countries with 

highest number of 16.55  lakh such death in 2011. Over 70 percent of under – five deaths occur within first year 

of life and contribution of neonatal deaths to infant deaths in around 60 percent (Signariya&Bhargava, 2015). 

The under-five rate of West-Bengal was 39.6 in 2012-13 (World Bank Group, 2015) which is significantly low, 

compare to national average (55). There has been a consistent decline in under-five mortality rate in India. The 

rate of decline in current decade is higher than previous. However based on robust projections, at the current rate 

of decline, India is unlikely to meet with the targets of Millennium Development Goal-4(MDG-4), which aims to 

reduce by two third’s , between 1990 and 2015of  the U5-MR(UNISEF). There is a large literature that has 

examined the role of socio-economic factors influencing the under-five mortality in general( Pitt, 1997) and 

Abstract: The Under-Five Mortality rate is one of the important factors in accessing health status of a nation. 

It is strongly related with socio-economic conditions of a nation. In the present paper we have analyzed the 

inter-district disparity of Under-Five Mortality rate and its proximate determinants of west Bengal, one of the 

states in India. The paper may reflect the “health care” situation of West Bengal as well as distribution status 

of public health care facilities. We have analyzed the research them on the basis of some demographic, socio-

economic and other indicators those are rationally related with the under-five mortality rate. The proximate 

determinants are percentage of house hold with improved access to toilet facility, percentage of currently 

married women who are literate, percentage of child age12-23 months received full vaccination, percentage 

of home delivery assisted by skilled health personnel, percentage of children age 12-23 months receiving 

breastfeeding along with complementary feeding, percentage of children reported low birth weight (below 2.5 

kg) and children having severe anemia. These factors jointly determined about 85% variation of under-five 

mortality in West Bengal as a whole. The results of the study also revealed that there is   inter-district variation 

of under-five mortality in West Bengal at the time point 2012-13. The result also revealed that improved access 

to toilet facility, currently married women who are illiterate, home delivery during pregnancy assisted by 

skilled health personnel and percentage of children reported low birth weight (below2.5 kg.) are statistically 

significant determinants of the variation of under-five mortality in West Bengal in 2012-13. 
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particularly in India(Makepeace and Pal ; 2008, Mitra; 2004 and Bhargava ;2003) But it is not found any evidence 

of the study  based on inter-district disparities of U5-MR with its proximate determinants in West Bengal. Our 

study covers this research gap. We choose the state of West Bengal randomly among 28 states in India. The 

present study also explains the descriptive statistics of U5-MR. The rest of the paper proceeds as follows. Section 

II provides a review of literature in brief. Section III describes the objectives of the present study. Section IV 

presents a data methodology and econometric model.  Section V presents brief discussion on our findings. Finally, 

section VI presents our conclusions and policy suggestion. 

II.  Review of Literature in Brief 
 In this section of the study, I would like to review the available literature on the subject. Since mortality in general 

and U5- MR in particular is crucial social infrastructure in a developing economy like India, there exist vast pools 

of literature in the same. It is not an easy task to prepare a theme wise chronology of all types of literature available. 

While doing this view, it has been kept carefully in mind that only such works get highlighted which have direct 

and indirect relevance on the purpose and perspective of the present research. Like others developing countries, 

high neonatal, infant and under-five mortality are major problem of India. Singaraya 

.M.RandBharga.R.(2015)have studied the trends and determinants of neonatal , infant and under – five mortality 

of India. Historically thelevel of infant and child mortality in India has been very high; before 1921, the infant 

mortality was 225 per 1000 live births, almost 1 in 4 died before his/ her first birth. At the time of independence, 

infant mortality was still about 161 per 1000 live births. And declined modestly to 116 per 1000 live births in the 

sixties and 130 during the mid – seventies. Correspondingly, under- five mortality rate (U5-MR) declined from 

more than 200 in the sixties to 167in the mid- seventies. The decline of neonatal mortality rate has been slower 

than that the rate of decline in infant and under – five mortality in the past few decades. The slow decline of 

neonatal mortality to infant mortality: until 1989, the proportion has since than increased to current level of 70 

percent. 

With almost 19,000 children under-five years of age dying every day across the world, India tops the list of 

countries with the highest number of 16.55 lakh such death in 2011, according to a UN agency. India presents a 

unique context to study neonatal mortality for several reasons. First, despite the rapid economic growth that has 

occurred in India over the last two decades, the neonatal mortality rate continues to remain high (900,000 in 2007), 

and India accounts for nearly 28% of the global deaths among newborn children (Oestergaard et al., 2011) 

 The literature on child mortality has branched out into three different but interrelated directions in social science. 

The most studied branch is the role of socioeconomic factors. There is a large literature that has examined the role 

of socioeconomic factors in influencing child mortality in general (Pitt, 1977) and particularly in India 

(Makepeace and pal, S.  2008; Bhalotra, S. and Maitra P. and Pal, S., 2008, Maitra, 2004; Bhargava, A, 2003). 

These studies examine the role of parent’s education, household income and asset, religion and caste on mortality 

indicators. Some of the studies take into account the problem of fertility selection. The common finding is that 

higher mother’s education, household income and asset, and greater birth spacing significantlyaffects on child 

mortality. The recent paper by Klaauw and Wang (2011) argued that the impacts of socioeconomic and 

environmental factors on child mortality varies with child’s age and found that impacts are more prominent 

immediately after birth. It shows that the probability of dying in the month is higher if the child is a boy. 

There is also a large body of Randomize Control Trials (RCT) with particular interventions, especially on 

behavioral change of health seeking behavior. For example, the study Kumar et al.(2008) is based on the Shivgarh 

block in Uttar Pradesh , India’s largest populated state which accounts for a quarter of all new born deaths in 

India. They report the result of community- based strategy that was designed to change unhealthy birth and early 

new born care behaviors. The researchers designed and implemented a community based project called 

Saksham(Empowered), supported by a well- functioning emergency obstetric care system that included dedicated 

obstetricians, neonatologist ,culturally and technically competent community health workers and nurses who 

organized the referral system from communities to respective district hospitals. Their analysis found that within 

18 months of the program’s commencement, neonatal deaths dropped by 58%. This finding is supported by 

Pattinson etal. (2011) who argue that lack of access that obstetric care service in low – income countries is a 

serious constraint in improving pregnancy outcomes. 

It is found from the above analysis that one percentage point increase in the female literacy rate and female 

engaged salaried work will be able to decline neonatal mortality rate (NNMRs) by 2.24% and 0.41%, IMRs by 

2.04 and 0.36% and U5-MRs by 2.23% and 0.42% accordingly, when other relevant variables remain constant. A 

1% increase in urbanization and per capita income would have statistically significant declining impact on 

NNMRs by0.43%, and 0.45%, infant mortality rate (IMR’S) by 0.4% and 0.44% and U5-MR’s by 0.48% and 

0.54% accordingly, in India. Female work participation rate is associated positively with NNMR’s, IMR’s and 

U5MR’s suggesting that transformation of women from cultivation to industrial or other salary oriented work 

would be helpful in reducing the level of NNMR’s , IMR’s and U5-MR’s in India . Any increase in the mean age 

of negative association with NNMR’s, IMR’s and U5-MR’s and highest negative influence was observed for 

NNMR’s.  
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Singh.R.andTripati (2013) studied the maternal factors contributing to under-five mortality at birth order 1 to 5 in 

India. Data for the study was derived from the children’s record inthe 2005-06,National Family Health Survey, 

which is a nationally representative cross-sectional household survey in India.Data is segregated according to 

birth order 1 to 50 assess mother’s occupation, Mother’s education , child’s gender, Mother’s age ,place of 

residence, Wealth index , Mother’s anemia level, Prenatal care, Assistance at delivery antenatal care, place of 

delivery and other maternal factors contributing to under-five mortality. Out of total 51555 births, analysis is 

restricted to 16567 children of first birth order, 14409 of second births order , 8318 of third birth order, 5021 of 

fourth birth order and 3034 fifth birth order covering 92% of the total births taken place 0-59mothers prior to 

survey. Mother’s average age in years for birth orders 1 to 523.7, 25.8, 27.4, and 31 years, respectively. Most 

mothers whose children died are Hindu, with no formal education, severely anemic and working in the agricultural 

sector. In multivariate logistic models, maternal education, wealth index and breastfeeding are protective factors 

across all birth orders. In birth order model 1and 2, mother’s occupation is a significant risk factor. In birth order 

models 2 to 5, previous birth interval of lesser than 24 months is a risk factor. Child’s gender is a risk factor in 

birth order 1 and 5. Information regarding complications in pregnancy and prenatal care act as protective factors 

in birth order 1, place of delivery and immunization in birth order 2, and child size at birth in birth order 

4.Predication models demonstrate high discrimination that indicates that our models fit the data. The study has 

policy implications such as enhancing the information, education and communication network for mothers, 

especially at higher birth orders, in order to reduce under-five mortality. The study emphasizes the need of 

developing interventions to address to issues of anemia, mothers working in the agricultural sector and improving 

relevant literacy among mothers. 

Ghosh,R.(2012) studied the complex situation of child mortality in India . The South central Asian region 

comprising India, Bangladesh and Pakistan has the world’s second central Asian region comprising India, 

Bangladesh and Pakistan has the world second largest population of children. Of these three countries, only 

Bangladesh has reduced under-five deaths to almost half of its 1990 level by 2002, at an average annual reduction 

rate below the 1990 level. Also, the countdown database to track the maternal and child survival rate, as set by 

the Millennium Development Goal, reported recently that India’s progress is not satisfactory in reducing newborn 

and child deaths. India is interesting for several reasons. Firstly, neonatal death rate is the highest in the world 

(43per1000 live births). Secondly, despite widespread improvement in access to healthcare and nutrition, there 

has been stagnation in the decline in child mortality rates in some states during the last decade. For example , the 

decline was lower or at a moderate level in Kerala, Tamil Nadu, West Bengal , Punjab , Maharashtra and 

Karnataka, while the high level of stagnation was recorded in Orissa, Uttar  Pradesh, Rajasthan and Bihar. 

Chowdhury,A.H examine determinants of under- five mortality in Bangladesh . The study utilizes the data 

extracted from the 2007 Bangladesh demographic and health survey. Chi-square test for independence and 

multivariate proportional hazard analysis reflect that father’s education, place of residence, region of residence, 

number of children under-five years of age, previous death of sibling, mother’s age and breastfeeding have 

significant influence on under-five mortality, The proximate determinants are found to have stronger influence on 

under- five mortality than the socioeconomic factors considered in the study do. 

Sikder, U.K and Roy, M.S (2015) studied the interstates disparities in infant mortality rate and their major 

determinants in India in 2011. They took twenty seven states out of thirty five states in India. Their study revealed 

that there are exists clear interstate disparities in infant mortality rate in India. Their study also found that female 

literacy rate and net state domestic product at factor cost at constant prices (2004-05) are two important statistically 

significant determinants of infant rate in India. 

Sen, R.P and Sikder, U.K. (2015) also studied interstates disparity of infant mortality rate and its determinants in 

India in 2012-13. Considering seventeen states out of the thirty six states India, their study revealed that their clear 

interstates disparity in infant mortality rate. It is also found that full vaccination of children, pregnancy delivery 

at home by skilled health personnel, access to improved sources of drinking water are responsible for infant 

mortality rate in India. These variables are statistically significant in explaining infant mortality rate in India. 

 

III. Objectives of the Study 
 The specific objectives of our study stated below. 

1. To examine inter- district disparities of U5-MR and its important determinants is West Bengal in 2012-13. 

2. To examine the factors which are responsible to explain the U5-MR rate in West Bengal, India? 

 

IV. Data Methodology and Econometric Model 
The entire data used in our study is secondary sources of data collected from the fourth rounds of District Level 

Households and Facility Survey (DLHS-4, 2012-13) by the Indian Institute of population Science (IIPS) Mumbai, 

India and Ministry of Health and Family welfare in 2012-13. The data for district wise U5-MR of West Bengal is 

collected through Sample Registration System (SRS), Government  of India and Million Death Study 2012-13. 
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Now we have to specify our econometric model of U5-MR in the state of West Bengal in 2012-13 where every 

district of the state of West Bengal are considered as a cross sectional unit. The functional relationship between 

U5-MR and its proximate determinants (econometric model) is as follows……. 

U5-MR=f (TF, CMWI, FV, DH, BF, BW, SA, U) 

Where 
U5-MR :Under- five mortality rate 

TF :Percentage of household with improved access to toilet facility 
CMWI   :Percentage of currently married women who are illiterate 

FV :Percentage of children age 12-23 months received full vaccination 

DH :Percentage of home delivery assisted by skilled health personnel 
BF :Percentage of children age 12-23 months receiving breastfeeding along with complementary feeding 

BW : Percentage of children reported low birth weight (below2.5 kg.) 

SA :Children having severe anemia 
U :Error term 

For the purpose of estimation we have adopted ordinary least squares ( OLS) technique of estimation . 

 

V. Results and Discussion 

This section can be divided between two sub-sections. In the first sub-section we have discussed the descriptive 

statistics including inter- district disparities of U5-MR where as in the second sub-section we will discuss the 

results of multiple regressions. 

A. Descriptive statistics of Under-five Mortality Rate (U5-MR) 

The inter-district disparity can be explained with the help of Table 1 and Table2 which areshown in appendix. It 

is found that the standard deviation (std. dev.) of U5-MR is 10.52 which is the clear indication of inter- district 

disparity of U5-MR. The U5-MR is as high as 56.6 in the district of Uttar Dinajpur followed by the district Malda 

(56.2), Koch Bihar(53.5) and DakhinDinajpur(51) whereas the U5-MR is as low as 18 in the district of 

PurbaMedinipur followed by the districts Hugli (26.4), Kolkata (28.2) and Haora (31.5).At a glance it is found 

that the U5-MR is above the state average (39.6) for the district of Darjilling (45), Jalpaiguri (48.2), Murshidabad 

(45.7) Birbhum (42.3) and Purulliya(46.6) whereas the U5-MR is below state average for the rest of the districts 

in our consideration .Hence it is clear that the under- five mortality rate is more pronounced in socioeconomically 

backward districts because the people of those districts have enjoyed less access to health care facility. The district 

wise disparities in U5-MR might have been caused by the prevailing inequalities in socio-economic, demographic 

and environmental variables. 

B. Result of the Robust Multiple Regression Model of U5-MR 

We have attempted robust multiple regression model of U5-MR by experimenting with in dependent variable 

adopted. In terms of multiple coefficient of determination (R-squared) the overall goodness- of-fit of the chosen 

model is very much satisfactory as it observed to be 0.8460. Hence about 85 percent of the variation of U5-MR 

(dependent variable) can be explained in terms of explanatory variables included in our model.  The probability 

of observed F value (0.0000) also points an overall satisfactory statistical significance at higher level. Hence we 

reject the null hypothesis at higher level of significance. Further mean variance inflation factor (VIF) falls to 4.37 

which imply that the model does not suffer from severe multicollinearity problem. 

 In general the incidence of U5-MR is found to be close association with socioeconomic, demographic and 

environmental variables. The explanatory variables chosen in our model are seemed to be major factors in 

determinants of U5 –MR in west Bengal. The findings indicate that the sign of the estimated coefficients to be 

satisfying priori theoretical expectation except the coefficients of TF and SA. However on the basic of t-statistic 

and p-values it is seen that the explanatory variables TF, CMWI, DH BW and constant term statistically significant 

at 1%, 1%, 5%, 5% and 10% level of significant respectively. 

Our results present a little divergence from general theoretical expectation as estimated coefficient of TF is 

founded positive (referred to Table3). The directly relationship between U5-MR and TF meaning is that access of 

toilet facility increase to under-five mortality rate and vice-Versa.But practically, it is totally opposite. For this 

paradoxical result we have identified the three causes. Firstly, it may be a cultural effect, because maximum 

villagers are not habituated to use the toilet, still they are using open space for latrine purpose. Not only that after 

latrine or urine, they are not proper washing the hands and clothes. Secondly, infrastructure barrier, maximum 

toilets in village levels are not connected with water supply. This is the most utilization barrier of toilet facility. 

Thirdly, lack of awareness about health care, maximum illiterate villagers has not idea with the relation between 

toilet facilityand health care. Logically, they are not accepting this facility in their daily life. So any kinds of 

facility will not be affected onpeople if they not feel its utilization. For that numerically increase of toilet facility 

is not affecting to reduce the under five-mortality rate in West Bengal. 

 

VI. Conclusion and Policy Suggestion 
The under- five mortality rate (U5-MR) is one of the important indicator to understand the developmental status 

of a particular state or a nation. The high U5-MR is a one of the most problematic experience of third world or 

developing countries like others socio-economic backwardness. In this paper we have analyzed the U5-MR 
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through some socio-economic, demographic and environmental proximate determinants. The results of the Robust 

Multiple Regression Model revealed the significant relationship between U5-MR and its explanatory factors. The 

descriptive statistic of U5-MR has been given a clear picture regarding the inter-district disparities of U5-MR. It 

is clear that the U5-MR is more pronounced in socioeconomically backward districts. 

India is the large democratic country in the world. For fulfill the democratic goals government should be more 

ware about the human development. Because the other factors of national development are highly related with the 

human development.  Like othersdeveloping countries India also faced with highlevel of U5-MR. For acceleration 

the developmental rate of India, government should be reduce theunder five-mortality rate. The U5-MR is highly 

affected by socio-economic, demographic and environmental factors. So without improvement of the above 

factors reduction of U5-MR cannot be possible. For remove the disparities U5-MR within the administrative unit 

from micro to macro level , government should be emphasize on, firstly, equal access to health care facilities in 

grass root level, secondly, need to economic justice within society, thirdly, better implication of governmental 

facilities as well as social welfare schemes in backward level, fourthly, practically real application of 

decentralization of power in grass root level,  fifthly increase literacy which increases to health and environmental  

awareness, sixthly, accurately application of rural health and sanitation planning, seventhly, need to  women 

empowerment in all aspects, eighthly, transfer of political power into backward societies, .according to basis of 

social stratification. In Indian context social stratification theory is more applicable than economic class theory. 

Because lower strata not only poor in economically also faced in social injustice and political injustice. Hunger, 

poverty, malnutrition, illiteracy, poor physical conditions, poor housing facilities etc. are the average picture of 

Indian lower strata 
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Appendix 
Table-1: District Wise Under-Five Mortality Rate in West Bengal in 2012-13 

District/ State U5-MR 

Darjilling 45 

Jalpaiguri 48.2 

Koch Bihar 53.5. 

Uttar Dinajpur 56.6 

Dakshindinajpur 51 

Malda 56.2 

Murshidabad 45.7 

Birbhum 42.3 

Barddhaman 37.1 

Nadia 37.8 

North 24 Parganas 36.2 

Hugli 26.4 

Bankura 39.4 

Puruliya 46.6 

Haora 31.5 

Kolkata 28.2 

South 24 parganas 37.4 

PachimMedinipur 31.9 

PurbaMedinipur 18 

West Bengal 39.6 
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Table 2: Summary Statistics of Under – five mortality Rate in West Bengal 
U5-MR 

Mean Variance  S.D 

40.47 110.64 10.52 

 

Table 3: Multiple Regression Analysis (Robust) of Under–Five Mortality Rate (Equation1) 
Explanatory factors Coefficient estimate standard error estimate p>| t | 

TF 1.002*** 
(4.18) 

0.208 0.001 

CMWI 3.444*** 

(7.50) 

0.459 0.000 

FV -0.064 
(0.47) 

0.137 0.648 

DH -0.925** 

(2.61) 

0.354 0.024 

BF -0.156 
(1.37) 

0.113 0.197 

BW -0.970** 

(3.28) 

0.296 0.007 

SA -0.137 
(2.38) 

0.057 0.036 
 

Constant -88.829* 

(3.22) 

27.576 0.008 

 

Number of observation = 19 

R- Squared = 0.8460 

Root MSE =5.281 

F(7,11) = 22.60 

Prob>F =0.0000 

Mean VIF =4.37 

 

Note: t statistics are parentheses, *** significant at 1% level, ** 5% and * significant at10% level on the basis of 

p value. 

Source: Author own computation from Stata 11.1, Protable 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


