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I. Introduction 

In this paper I want to explore the growth rate of under-five mortality and its major determinants in the Scheduled 

Castes and Scheduled tribe concentrated states in India, namely Himachal Pradesh, Punjab, Rajasthan, Madhya 

Pradesh, Orissa, West Bengal, Arunachal Pradesh, Manipur, Meghalaya, Gujarat, Andhra Pradesh and Karnataka. 

The concept of social exclusion and discrimination are very closely associated with caste and creed. By definition, 

exclusion is known to be structured around the societal process that exclude, discriminate, isolate and deprive 

certain social characteristic to social structure (Thorat and Mahamallik, 2006). In Indian context, marginalized 

social groups primarily include the SCs, the STs, the OBCs, the Muslim, and some other minorities groups. The 

historical exclusion from access to economic, educational, civil, and cultural rights mirrors its claims in the 

incidences of present day marginality and deprivation among them. Interestingly, marginality and deprivation of 

the SCs is also exacerbated by their physical and social segregation. The caste and untouchability based exclusion 

of SCs has conceptualized as unfettering multiple exclusion of them. It has more or less been accepted that 

institutionalized nature of caste system hinders the progress of the SCs and is reflected in the incidence of sever 

economic disparities and poverty among them. 

The STs constitute a social group, which is similar to the SCs in terms of degree of exclusion, deprivation, 

marginality and poverty. No rigorous study is available of the disparities at various levels among these social 

groups, especially in the discipline of health economics both at micro and macro level. But there are a number of 

official and non-official reports to prove with statistics that nutritional deficiency are common among these social 

groups. Anaemia among children and nourishing mother is a matter of common observation in backward classes. 

These disparities of health among marginalized group prevail at all level of health status, `access to’ and 

‘utilization’ of health care services which needs to be examined. This the rationale behind the present study 

 

II. Objectives of the Study 

 In keeping with the above considerations of health the broad study is to highlight nature and extent of access to 

health of child. Specially, objectives of the study may be stated as below. 

1. To examine interstate growth performance over time of Under-Five Mortality Rate in SC – ST concentrate 

states in India. 

2. To examine the factors which are responsible of the variation of Under-Five Mortality Rate in respect to the 

access to the benefit of health care facilities by child?  
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III. Data, Methodology and Econometrics Model 

The Descriptive Analysis of the Percentage Change in Child Mortality Rate 

The data set used in my study is entirely based on secondary sources of data collected through three different 

rounds of National Family health survey (NFHS) data of Indian Institute of Population Science (IIPS). 

The percentage change or growth rate over two different periods is defined by the following formula. 

 

gt= {(Yt-Yt-1)/Yt-1} ×100          .1 

Where, gt = % change in under-five mortality indicator 

t, t-1= current and base year  respectively. 

Taking Under-five mortality as a dependent variable, pooled regression models have been attempted by utilizing 

data available through three rounds of National Family Health Survey (namely, NFHS-I, NFHS-II and NFHS-

III).Since these three rounds refer to three different time points we have a time series at our disposal being 

whatever small. Further I have considered the first fifteen SCs/STs concentrated states in India out of thirty states 

according to ascending order of magnitudes of such concentration out of which three viz., Tripura, Sikkim and 

Mizoram have to be dropped from my regression framework due to untenable data gaps and inconsistency of 

information. Thus treating the remaining twelve states as cross sectional units of observation I have done the 

pooling of time series and cross sectional data to carry on the proposed pooled regression exercise. 

The advantage of using pooled data is to have grater information less collinearity, more degrees of freedom and 

more efficiency. In particular through the repeated cross section of observations pooled data give a frame work to 

study a dynamic process of change.   

Econometric Frame work of Under-Five Mortality Rate 

The Under-Five Mortality Rate is defined as the probability of dying of a child between the fourth birth days of 

his/her life and fifth birthday of his/her life. 

It depends on various socio-economic and demographic indicators which can influence the Under-Five Mortality 

rate. The increase in access to health facilities leads to decrease in Under-Five Mortality Rate. This rate is high 

for the socio-economically oppressed classes. In this present study I shall develop an analytical / econometric 

framework of under-five   mortality rate by using pooled regression model. 

If I consider a general linear pooled multiple regression models, where Under-Five Mortality Rate (U5-MR) is 

determined by a set of quantitative and qualitative variables and disturbance term, we can write it as follows.  

 

U5-MRit= δ27+ δ28PCAVit+ δ29PIMHit+ δ30PMCHEit+ δ31PIFHit+ δ32PFCHEit+ δ33PDAHPit+ δ34PHISDWit+ 

δ35PNSDPit+ δ36Dam1i+ δ37Dum2i+ VIT……………………………....(3.6.40) 

Where, PCAV: Percentage of children age 12-23 months who received all vaccination at any time    before the 

survey 

PIMH: Percentage of Illiterate Male in Household 

PMCHE: Percentage of Males ages six and above who completed high school education and /or above.  

PIFH: Percentage of Illiterate Females of age six years and above in Households 

PFCHE: Percentage of Females of ages six years and above who completed High School and above Education. 

PDAHP: Percentage of Deliveries Assisted by Health Personnel 

PHISDW: Percentage of Households with Improved Sources of Drinking Water 

PNSDP: Per Capita Net State Domestic Product at factor cost at constant Prices (1999-2000) 

Dam 1 = {1, if effect of 1992-93 is considered 0, otherwise} 

Dum 2 = {1, if effect of 1998-99 is considered 0, otherwise} 

V: Disturbance term 

It is important to note that since we have three time points, we have introduced only two Dummy Variables to 

avoid falling into dummy variable trap i.e. a situation of perfect collinearity. Here we are treating time point 2005-

06 as the basic or reference category. 

IV. Hypothesis Relating to Pooled Least Square Dummy Variables Model: The Determinants of Under-

five Mortality Rate 

 

Hypothesis 1 

The percentage of children aged 12-23 months who received all vaccination (PCAV) will have a positive effect 

on U5-MR, since it reduces infant mortality rate. We want to test the null hypothesis H0: δ28 = 0 against alternative 

hypothesis H1: δ28 < 0.   

 

Hypothesis 2 

The male literacy tends to decrease under-five mortality rate as literate males may have some health 

consciousness.  Therefore, the percentage of illiterate male in households (PIMH) has an adverse effect on decease 

in U5-MR. We want to test the null hypothesis H0: δ29 = 0 against alternative hypothesis H1: δ29 < 0. 
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Hypothesis 3 

The increase in the percentage of males aged six and above who completed high school and above education is 

expected to reduce infant mortality rate.  We want to test the null hypothesis H0: δ30 = 0 against alternative 

hypothesis H1: δ30 < 0. 

 

Hypothesis 4 
The female literacy is expected to reduce infant mortality rate. So, increase in percentage of illiterate female in 

households (PIFH) tends to increases under-five mortality rate and vice-versa.  We want to test the null hypothesis 

H0 : δ31 = 0 against alternative hypothesis  H1 : δ31 > 0. 

 

Hypothesis 5 

The female education is expected to reduce infant mortality rate.  We may think that the educated women in 

society shall be empowered in the decision making of the family.  This will definitely enable the women to exert 

their  power and opinion that would affect the child healthcare.  Therefore, the percentage of female of age six 

and above who completed high school and above (PFCHE) is inversely related to U5-MR mortality rate. We want 

to test the null hypothesis H0: δ32 = 0 against alternative hypothesis H1: δ32 < 0. 

 

Hypothesis 6 

The institutional pregnancy delivery by skilled health personnel may be reducing U5-MR  mortality rate. So, 

percentage of deliveries assisted by health personnel (PDAHP) is inversely related to IMR.  We want to test the 

null hypothesis H0: δ 33 = 0 against alternative hypothesis H1: δ33 < 0. 

 

Hypothesis 7 

 If we increase the coverage of percentage of households with improved sources of drinking water (PHISDW), 

U5-MR mortality rate should reduce. We want to test the null hypothesis H0: δ34 = 0 against alternative hypothesis 

H1: δ34 < 0. 

 

Hypothesis 8 

It is natural to expect that the increase in PNSDP of a state shall reduce the U5-MR mortality rate. We want to 

test the null hypothesis H0: δ35 = 0 against alternative hypothesis H1: δ35 < 0.  

 

Hypothesis 9 

We cannot predict a priori of the impact of any particular year (1992-93 / 1998-99) on the under-five mortality 

rate unless the model is completely estimated.    

IV. Results and Discussions 

Percentage rates of change of Under-Five Mortality between 1998-99 and 2005-06 by Social Groups, India 

and Its Selected States. 

It is seen that percentage decline in U5-MR in SC-ST community’ children is higher than that of General (GEN) 

category of children at national level that is, at national level the under five children of SC-ST children is better 

position than GEN. The same scenario is revealed in the state of Andhra Pradesh and Karnataka. Most of states 

selected by me do not have consistent data. In the state of Rajasthan the GEN people is in better position compare 

to SC-ST children. The same picture is revealed in the state of Andhra Pradesh and Orissa. In the state of Gujarat 

the position of SC and GEN are better than that of ST. This scenario is depicted in Table-1 in appendix.    

 

Profile of Inter-correlation among Under-five Mortality Rate and Several Socio Economic Variables 

In the present section I shall try to examine the extent of correlation between the dependent variables namely, 

Under-Five  Mortality Rate and the different explanatory variables namely, percentage of children aged 12-23 

months who received all vaccination at any time before the survey (PCAV), the percentage of illiterate males  in 

household (PIMH), percentage of males aged six years and above who completed high school and above education 

(PMCHE), percentages of illiterate females in households (PIFH), the percentage of female aged six and above 

who completed high school and above education (PFCHE), percentage of deliveries assisted by the health 

personnel (PDAHP), percentage of households with improved sources of drinking water, per capita net state 

domestics product at factor cost at constant prices(1999-2000) (PNSDP) and Dummy 1 and Dummy 2 separately. 

I would also test empirically the statistical significance of these correlation coefficients. I have computed 

triangular matrix which represents the pair wise correlation coefficients between dependent variable and each 

explanatory variables separately. The triangular matrix which is depicted in Table 2 in appendix shows the degree 

of association between under-five mortality rate and all other explanatory variables. It is seen from the correlation 

matrix the degrees of association between PCAV, PIMH, PIFH, PMCHE, PFCHE, PDAHP, PHISWD, PNSDP, 

Dam1 and Dam2 and U5-MR separately are statistically significant at 5 % level. There is an inverse relationship 

between U5-MR and PCAV, PMCHE, PFCHE, PDAHP, PHISWD, PNSDP respectively whereas the degree of 
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association between U5-MR and PIMH, PIFH, Dum1and Dum 2 are positive respectively. We found that 

association between Dam1 and Dam 2 are statistically insignificant.  

Pooled Regression Results 

Now I am going to explain the determinants of U5-MR through the results of general linear polled regression 

model where I regressed it step wise by all explanatory variables.  The best performing LSDV on basis of the 

value of multiple coefficients of determination is reported in Table -3 in appendix. 

In terms of multiple coefficients the overall goodness-of-fit of the chosen model is satisfactory as it is observed 

to be 0.7051. Hence about 71% variation of U5-MR can be explained in terms of explanatory variables included 

in our model. The probability of observed F value points to an overall satisfactory performance of our multiple 

regression model. The model does not suffer from sever multicolinearity effect since observed mean VFI is 7.26 

which obviously falls below 10. Except the explanatory variables in our model namely, PMCHE and PFCHE, the 

all other explanatory variables suffers from very low multicollinearity effect. 

On the basis of correlation coefficients we expect that U5-MR is directly related to PIMFH and PIFH are inversely 

related to PCAV, PMCHE, PFCHE, PDAHP, PHISDW and PNSDP .Our regression results present a little 

divergence from our general expectations as estimated coefficient of PIMH is found to be negative and we also 

obtained a unexpected sign of the estimated coefficient of PFCHE. Now I should explain statistical significance 

of explanatory variables included in our model. On the basis of values of observed t and p we found that PIFH, 

PMCHE, Dam 1 and constant are statistically significant at 5%, 5%, 5% and 1% level respectively. Thus crucial 

determinants of U5-MR appear to be the level of education of household members and also the gender wise 

distribution of household members which surely can be regard as a major area of government intervention in a 

long term policy. 

 

V. Conclusions 

The Pooled Regression results show that it is the socio-economic and demographic variables that have a close 

association with the under-five mortality indicator. Some of the estimate namely, percentage of male ages six and 

above who completed high school education and/above, percentage of illiterate females of age six years and above  

a households and the effect of time reference point 1992-93 are found to be statistically significant at satisfactory 

level. However positive impact is observed for both time reference points that is, 1992-93 and 1998-99. It may 

infer that while public health  efforts has made some positive impact on under-five mortality rate between different 

rounds of National Family Health Survey (NFHS), its sustainability depends on complementing such measures 

with increased income entitlement of households. I think government should more active than before to increase 

in health facilities for downtrodden children of our country. 
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Appendix 

Table 1: Percentage rates of change Under-5 Mortality Rate between 1998-99 and 2005-06 by Social 

Groups, India and Its Selected  States 
States/India 

U-5MR 

SC ST GEN 

India -34.41 -32.29 -0.14 

Himachal Pradesh 7.94 - -38.18 

Punjab -53.23 - -0.78 

Rajasthan -14.63 35.96 -56.36 

Madhya Pradesh 0.64 -27.66 -18.5 

Orissa -33.69 -1.47 -45.16 

West Bengal - - 9.43 

Arunachal Pradesh - - - 

Manipur - - - 

Meghalaya - - - 

Gujarat -41.38 18.10 -25.54 

Andhra Pradesh -27.08 -3.57 -2.70 

Karnataka -6.15 -38.39 16.50 

Source: Author’s Own Computation from NFHS data 

 

Table -2: Pair Wise Correlation Coefficients between U5-MR and all Explanatory Variables 

 
Source: Author’s Own Computation from Stata 11.1 software by NFHS data 

 

       pnsdp     0.7279*  1.0000 
      phisdw     1.0000 
                                
                 phisdw    pnsdp

       pnsdp    -0.6411* -0.4672*  0.5192* -0.5940*  0.6744*  0.6078*  0.6328*
      phisdw    -0.3851* -0.1696   0.2706  -0.2077   0.2643   0.4840*  0.5504*
       pdahp    -0.6013* -0.3753*  0.6067* -0.3787*  0.6007*  0.4911*  1.0000 
        pcav    -0.5216* -0.4291*  0.2932  -0.5129*  0.3645*  1.0000 
       pfche    -0.6727* -0.7312*  0.9079* -0.7220*  1.0000 
        pifh     0.6680*  0.7670* -0.5881*  1.0000 
       pmche    -0.6086* -0.7449*  1.0000 
        pimh     0.5825*  1.0000 
        u5mr     1.0000 
                                                                             
                   u5mr     pimh    pmche     pifh    pfche     pcav    pdahp

. pwcorr  u5mr pimh pmche pifh pfche pcav pdahp phisdw pnsdp,star(5)
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Table- 3: (Pooled Model) Determinants of Under-five Mortality Rate 

 
Source: Author’s Own Computation from Stata- 11.1 software by NFHS data  

 

 

 

 

 

 

 

 

 

 


