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I. Introduction 

In this paper we want to explore the inter-district disparity of under-five mortality rate and its major 

determinants in Tamil Nadu, India in 2012-13 the under-five mortality rate is very much important indicators of 

health like another indicators of health. It is necessary to reduce the under-five mortality rate as small as 

possible since country’s economic development depends on health status of the country. As children are 

important assets of nation therefore reduction in under-five mortality is likely to most important objective of 

Millennium Development Goal 4 (MDG4, 2000). There of the eight MDG are health related, calling for a two-

third reduction in child mortality and three quarter reduction in maternatal mortality and to spread of HIV/AIDS, 

malaria and tuberculosis. The Millennium Development Goal (MDG)4 targets minimizing under-five mortality 

to 39 per 1000 live births by 2015. We would explore where this MDG4 goal achieved or not in the 30 districts 

in Tamil Nadu. 

Next it is important to clarify why we choose the state of Tamil Nadu in India. First of all Tamil Nadu is a most 

import state in terms of health infrastructure. The Christian Medical College (CMC) is a leading health 

institution in Tamil Nadu as well as in India. Not only that the CMC in Vellore district become a international 

health centre among the world because patients have been coming from world for their treatment of serious 

disease. The Apollo Hospital in Chennai may be considered as a second leading hospital in the Tamil Nadu. Not 

only that there are various private and public hospitals are available in Tamil Nadu. Hence Tamil Nadu becomes 

a house of health centre in India. Many author said that Tamil Nadu is the model of universal health care system 

in India.  

Secondly, Tamil Nadu has a special ethnic group of people, namely Tamil. The Tamils are an ethnologist group 

who inhabit Tamil Nadu, Sri Lanka, South-East Asia, Canada and the USA. According to 2001 census, they 

number 77 million. Tamils are native to Tamil Nadu, Puduchery and Sri Lanka. Thirdly, Tamil Nadu is the 

second largest contribution to Indian’s GDP. 

There is 69% reservation in the admission of educational institutes and government job in Tamil Nadu (50% for 

OBC, 18% for SC’s and 1% for STs) which constitutes highest percentage of reservation among 31 India states. 

These special characteristics warranted to explore the access to health system in Tamil Nadu, India in terms of 

under-five mortality rate. In the next section of our study we shall explain the review of literature in brief.  
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II. Review of Literature in Brief 

There exists a vast pool of literature in the field of health economics particularly in respect of mortality 

indicators like infant mortality, child mortality and under-five mortality rate in India and its few states. But 

literature is silent in the field of inter-district disparities in under-five mortality rate in Tamil Nadu which is a 

state of India among thirty states in India. So my study claims the novelty in this field of research. However I 

would like to high some literature which has direct and indirect with my present study. 

 

This paper of Sikder, U.K.& Sighna Roy, U.K.(2015) tried to examine the interstate disparities of infant 

mortality rate (IMR) and their major determinants in India where the study based on cross sectional data in latest 

census, 2011.In the present study, twenty seven states out of thirty states in India has taken as a cross sectional 

units. The choice of states and socioeconomic as well as demographic variables are partly guided by availability 

of data. The IMR has been considered as most important indicators of health for the construction of human 

development index (UNDP, 1995) and it is taken as a proxy variable of the life expectancy at birth. In this paper 

we tried to capture interstate disparities of IMR by vertical bar diagram approach and next to explain the major 

determinants of IMR. We have run a robust multiple regression models by applying OLS technique. Before, 

running multiple regression the pair wide correlation coefficient between IMR and all explanatory variables 

separately as well as pair wide inter correlation among explanatory variables have been calculated. It is seen 

from bar diagram there is clear evidence of interstate disparities of IMR in India in 2011.The findings of 

correlation coefficient indicates that the nature and degree of association between paired variables to be 

satisfying the a priori theoretical expectation in every case. It is found from robust multiple regression model the 

female literacy rate, net state domestic product at factor cost at constant prices and constant term are statistically 

significant at varying level. 

Sen,R.P. & Sikder, U.K.(2015) have studied of the situation of Infant mortality rate in India in terms of 

disparities, which persists among eighteen selected states. The paper deals with the determinants of Infant 

Mortality rate (IMR) that cause to create inequality among the Indian States. Some demographic, 

socioeconomic, Environmental and other factors of IMR are analyses for the fulfillment of the purpose. 

Maternal literacy rate, sex ratio, households with toilet facility, households with safe drinking water facilities, 

women’s complication in time of birth and delivery, women with full antenatal care and the other determinants 

taken under consideration in this study. Vaccinated infants’ percentage, households with drinking water 

facilities, percentage of institutional and home delivery are among the determinants that are most significant in 

our study. Mainly how these determinants affect IMR and why the disparities among states persist is most 

important part of the paper. In the end of the paper, we have recommended some policy suggestions to reduce 

the disparities. 

Singariya, M.R. & Bhargava (2015) studied the trend and determinants of  neonatal, infant mortality and under-

five mortality in India. Under-five mortality is a very sensitive indicator of a country’s sensitive indicator and 

telling the evidence of child health facilities. This study addresses trends and determinants of neonatal, infant 

and under-five mortality and comparing the magnitude of inequalities in major states in India. Results of Double 

log linear regression model showed that women empowering factors were associated with a higher risk of 

neonatal mortality, while urban factors have highest significant negative association with infant and un The 

present paper is the analysis of the situation of Infant mortality rate in India in terms of disparities, which 

persists among eighteen selected states. The paper deals with the determinants of Infant Mortality rate (IMR) 

that cause to create inequality among the Indian States. Some demographic, socioeconomic, Environmental and 

other factors of IMR are analyses for the fulfillment of the purpose. Maternal literacy rate, sex ratio, households 

with toilet facility, households with safe drinking water facilities, women’s complication in time of birth and 

delivery, women with full antenatal care and the other determinants taken under consideration in this study. 

Vaccinated infants’ percentage, households with drinking water facilities, percentage of institutional and home 

delivery are among the determinants that are most significant in our study. Mainly how these determinants affect 

IMR and why the disparities among states persist is most important part of the paper. In the end of the paper, we 

have recommended some policy suggestions to reduce the disparities.der-five mortality. India has to take some 

prompt action to reduce under-five mortality with more emphasis on neonatal mortality .Mother’s education and 

occupation have a momentum education and occupation have momentous influence on reducing levels of 

mortality; therefore strengthening women empowerment is an utmost need to reduce child mortality in India. 

 

III. Objective of this article 

In keeping with the view of access to health can facility broad study is to high light the situation of under-five 

mortality in Tamil Nadu, India. Specially, objective of the study may be stated as below.  

1. To examine the inter-districts disparities of prevalence of under-five mortality in Tamil Nadu, India. 

2. To examine the factors which are responsible of the variation of under-five mortality in Tamil Nadu, 

India?  
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IV. Data, Methodology and Econometric Model 

In this section we shall provide a detailed description of Research Methodology follows to carry out the present 

paper. This includes exposition of study are, sources of data, description of various tables, computational 

technique and econometric from wok selected to study functional relationship. The present study is entirely 

based on secondary data. We used the data from several health related indicators as well as socio-economic data 

from ‘District Level Household and Facility Survey – 2012-13’ of India institute of population science (IIPS) 

and ‘Ministry of Health and Family Welfare’. The data source for under-five mortality is obtained from sample 

registration system and million death study/from 12. The present study is entirely based on cross section data 

where all thirty districts of Tamil Nadu treated as cross sectional units.  

We shall examine the district wise disparities of under-five mortality rate among three districts in Tamil Nadu 

through vertical bar diagrammatic approach in 2012-13. Then we examine the inter correlation profile among 

under-five mortality rate and chosen set of explanatory variables included in our model. After this we will 

regress under-five mortality rate on chosen explanatory variables.  

We specify the following functional relationship (multiple regression model) in our study.  

U5-MR = f (DR, TF, CMWI, ADC, BW, BF, FV, U) 

Where  

U5-MR: Under-five mortality rate 

DR: Percentage of households with improved sources of drinking water 

TF: Percentage of households having improving toilet facility 

 CMWI: Currently married women who are illiterate  

ADC: Any delivery complication of women  

BW: Percentage of children with low birth weight at the time of born (below 2.5 kg) 

BF: Percentage of children age 12-23 months receiving breast feeding along with complementary feeding 

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

U: Error Term   

 More specifically we transform the above functional relationship into econometric equation as follows.  

 U5-MRi= 1 + 2 DWi + 3 TFi + 4 ADCi + 5 BWi + 6 BFi + 7 FV + Ui 

Here i = 1, 2… 30  

 

IV. Hypothesis 

Null hypothesis   

1 = 2 = 3 = 4 = 5 = 6 = 7 = 0  

Against the alternative hypothesis  

i  0 

To estimate our model we use ordinary least square technique. For the purpose of statistical significance we will 

use t-statistic. 

 

V. Results and Discussions 

A. Inter-District Disparity of Under-Five Mortality Rate: A Bar Diagrammatic approach  

In order to supplement the descriptive statistical frame work in U5-Mr in table 1 the bar diagram 1 in appendix 

with a more reviling picture at a glance followed by us. Table 2 also presents summary and descriptive statistics 

of under-five mortality in Tamil Nadu.  

Since it is found that the standard deviation of U5-MR in Tamil Nandu is 6.553077, it is clear that them is inter-

districts variation of U5-MR in Tamil Nandu. The U5-MR is as high as 43.7 in the district of Theni felled by the 

districts of Maduai (38.6), Ariyalur (37.5) and Perambalun (37.2) where as it is as low as 15.9 in the district of 

Chennai followedby the districts Thiruvallur (18.7), Coimbatore (19.9) and Thanjavur (31.6). All district wise 

disparitia shown in bar diagram.  

Now the mean U5-MR in Tamilnasu is 28.38333 when all district taken toughter. In table-3 we present the 

districts scenario of U5-Mr which performed below and above average. It is interesting to note that fifteen 

districts out of 30 districts namely, Vellore, Tiruvannaamalai, Salem Dindigul, Karur, Tirehiappalli, Perambalur, 

Ariyalur, Chddalore, Tanjavui, Madurai, Theni, Virudhunagar, Tirunelvel and Dharinpur have been performed 

above average in respect of U5-MR we termed these district as a backward districts of Tamil Nadu where as rest 

of the 15 districts in Tamil Nadu have been performed below average which can be termed as advanced district 

of Tamil Nadu. Bar diagram revealed that the interstate disparity is more pronounced among advance and 

backward districts of Tamil Nadu.  

 

B. Inter-correlation profile among U5-MR and all other explanatory variables as well as among the 

explanatory variables 

From the profile of inter correlation coefficient (Table 4 ) there is negative degree of association between U5-

MR and TF i.e. the percentage of improve toilet facility of households (- 0.4968) at 5% level of significance. 
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This can be explained by the fact that increase in access to improved toilet facility leads to fall in U5-MR. Most 

of the signs of the degree of association between U5-MR and chosen explanatory variable are found according 

our theoretical expectation although they are insignificant at 5% level.  

Now we observed some degree of association among the chosen explanatory variable in the model. It is 

observed that TF and CMWI are negatively related (correlation coefficient = 0.4939) at 5% level where as ID is 

negatively related to ADC (correlation coefficient = - 0.4037) at 5% level of significance. It is also seen that 

there is an inverse relationship between ADC and FV. Since there is some correlation among the explanatory 

variables in our model, so we can predict the possibility of multicollinearity.  

 

C. Estimated robust multiple regression model of U5-MR in Tamil Nadu 

Now we turn to our analysis about the estimated regression model of U5-MR in Tamil Nadu we chose best fitted 

model. In terms of the multiple coefficient of determination (R-squared) in Table-5 the overall goodness-of-fit 

of the chosen model is quite satisfactory as it is observed to be 0.4495 i.e. about 45% variation of U5-Mr can be 

explained by explanatory variable chosen in our model. The probability greater than F-value (0.0002) points to 

an overall satisfactory performance of multiple regressions which implies mull hypothesis is rejected at high 

level of significance. It is important to note that the model suffers from very low multicollinearity level as mean 

variance inflation factor (VIF) is 1.32. 

In general the incidence of under-five mortality rate is found to be close association with socio-demographic as 

well as environmental variables which were taken in our multiple regression model of U5-MR. On the basic of 

t-statistic and p-value (Table-5) TF and ADC are statistically significant at 5% level where as DW and are 

statistically significant at 10% level. Our results present a major divergence as from the general theoretical 

expectation as estimated coefficients of DW, BW, BF and FV found to be positive while estimated coefficient of 

TF is found to be negative according to our general theoretical expectation. It is also seen that estimated 

coefficient of ADC is positive according to our general hypothesis. 

Next we have to explain the probable reason of the reviling signs of the estimated coefficients. We ignore these 

explanations of BW and BF as they are statistically insignificant.  

Now, the positive relationship between U5-MR and DW is explained by the fact that all improved sources of 

drinking water like piped, hand pump etc. are not homogeneous. There might be qualitative difference among 

the different sources of drinking water. Not only that there might have been happened the arsenic population at 

any time which leads to positive relation between U5-MR and DR. Since, an increasing access to improved 

sources of toilet facility decreases the under find mortality rate, so estimated coefficient of TR is negative. This 

is explained by the fact that improved toilet facility may prevent some disease.  The relationship between ADC 

and U5-MR is found to be positive according to our general expectation i.e. as ADC increases leads to rise in 

U5-MR. The positive relation between U5-MR and BF is explained by the fact that although the breast  

feeding of age 12-23 months children is very much important but complementary food is also essential for child 

development but in this study we have doubt about the quality of breast feeding as well as complementary food. 

Because quality of breast feeding is also depends on nutrition standard of mother. Now a day the quality of food 

in India as well as its states is less qualitative as before. There is a also possibility of quantity of breast feeding 

and complementary food consumed by under-five children which might be the cause of under-five mortality due 

to malnutrition in Tamil Nadu, India.  

 

VI. Conclusion and Policy Suggestions 

In this section of our study we shall provide brief conclusion and policy suggestion on the analysis based on bar 

diagram as well as table 1 clearly points to the inter district disparities of the important health indicator, under-

five mortality rate in Tamil Nadu, India in 2012-13. Indian’s Millennium Development Goal 4 target is to 

reduce under-five mortality 37 by 2015 have been achieved most of the districts in Tamil Nadu except four 

districts namely Perambatur (37.2), Ariyalur (37.5), Madurai (38.6) and Then (43.3). Except these four districts 

the inter-districts disparities of U5-MR is not very much pronounced which is supposed by the low standard 

deviation of U5-MR 5% districts have below average (28.38) level of under-five mortality and consequently 

50% districts have above average level of under-five mortality rate. Our robust multiple regression results point 

that about 45% variation of U5-MR is explained by the explanatory variables included in our model which 

means there is more variable in state of Tamil Nadu are excluded in our model. We hope to cover this gap in our 

future research. Our study also revile that there are five statistically significant explanatory variables namely 

DW, TW, ADC, BW and BF affect the under-five mortality rate. Hence the government should effectively 

ensure to access these amenities to public for the interest of public health though proper planning.  

Our study also reviled that the reservation policy in both educational instruction as well as government job do 

not detoriate the quality of public service as historically there is 69% reservation both in educational institution 

as well govt. job in Tamil Nadu which is highest percentage of reservation among Indian states. Our study 

reflects that Tamil ethnic group bears good health status. 
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Some sociologist as well as health specialist told that Tamil Nadu is the model for universal public health care 

system in India. Dr. Rumi Basu is famous among them who is a professor of public administration. According to 

Prof. Basu (2015) every state in India has its story of transformation of public health care system, but Tamil 

Nadu leads the way in providing universal health coverage by setting up an effective drugs procurement and 

distribution mechanism since 1994. Its information technology (IT) enabled supply chain management system 

ensures delivery to needy patients, transparency to prevent misuse and stringent quality control to eliminate 

spurious drugs. Tamil Nadu model shows that e-health care structured around a robust IT infrastructure is the 

key to a successful public governance system.  

Last but not least it is a fact that Tamil Nadu is one of the states of India that has grown fairly fast during the 

1990’s and has forged ahead in all most all economic sectors. Tamil Nadu is has also done very well in terms of 

human development. For instances, Tamil Nadu ranks near top in terms of health and family welfare indicators 

such as low birth rate, infant mortality rate  and maternal mortality rate. It ranks second in terms of industrial 

development and educational attainments and fifth interms of per capita income among the major states 

(Chelliah, R.J. and Shanmugam, Working Paper No. 1, 2014). 
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Appendix 

Table 1: District Wise Under-Five Mortality Rate in Tamil Nadu 
Serial Number District U5-MR 

1 Thiruvallur 18.7 

2 Chennai 15.9 

3 Kancheepuram 25.1 

4 Vellore 30.6 

5 Tiruvannaamalai 29.3 

6 Viluppuram 27.3 

7 Salem 28.5 

8 Namakkal 26.8 

9 Erode 21.4 

10 Nilgiris 26.4 

11 Dindigul 32.2 

12 Karur 30.3 

13 Tirchirappalli 34.9 

14 Perambalur 37.2 

15 Ariyalur 37.5 

16 Cuddalore 31.7 

17 Nagapattinam 28.2 

18 Thanjavur 31.6 

19 Thiruvarur 19.7 

20 Pudukkotti 22.5 

21 Sivganga 25.5 

22 Madurai 38.6 

23 Theni 43.7 

24 Virudhunagar 30.4 

25 Ramanathpuram 24 

26 Thoothukudi 24.2 

27 Tirunelveli 32 

28 Kanniyakumari 22.1 

29 Dharmapuri 35.6 

30 Coimbatore 19.6 
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Bar Diagram: Inter- District Wise Disparities of U5-MR and Its Determinants in West –Bengal, 2012-13 

 

 
 

 

Table 2: Summary & Descriptive Statistics of U5-MR in Tamil Nadu 

 
 

Table 3: Different Situation of Districts of Tamil Nadu With Respect to U5-MR 
Highest Above Average Average Below Average Lowest 

43.7 Salem 28.33 Thiruvallur 15.9 

 Dindigul  Channai  

 Karur  Kancheepuram  

 Tirchirappalli  Viluppuram  

 Perambalur  Namkkal  

 Ariyalur  Erode  

 Cuddalari  Nilgiris  

 Thangabur  Nagipattinam  

 Madurai  Thiruvarur  

 Theni  Pudukkotti  

 Varudhunagar  Sivganga  

 Tirunelveli  Namanathpuram  

 Dharmapuri  Thoothukudu  

 Vellore  Kanniyakumari  

 Tiruvannaamalai  Coimbatore  



Uttam Kumar Sikder, American International Journal of Research in Humanities, Arts and Social Sciences,  11(3), June-August, 2015, pp. 

263-270 

AIJRHASS 15-603; © 2015, AIJRHASS All Rights Reserved                                                                                                              Page 269 

Table 4: Pair Wise Correlation Coefficient between U5-MR and All other Explanatory variables & 

Among the Explanatory Variables 

 

Table 5: Robust Multiple Regression Model of Under-Five Mortality Rate 

 
 

 

 


