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Abstract 
The study of this paper is about to know the last three decades trends in 

Infant Mortality Rate of India by sex.  Data had collected from the Sample 

Registration System (SRS), Registrar General of India (RGI) and also Census 

of India.  The scope of this research has revealed the significance of Infant 

Mortality Rate (IMR) by sex in India.  Kerala has highest longevity and 

lowest IMR by sex differentials.  The Infant Mortality Rate of females have 

high means and less variance than the males.  Infant Mortality Rate has 

been high and positive relationship with Neo-Natal Mortality Rate, rather 

Post Neo-Natal Mortality Rate.  The trends and required bar charts have 

been drawn.  The Coefficient of Determination R2 value, Descriptive 

Statistics have computed.  Employed different Statistical methods to 

analyse data and brought the results from the available data.  It has 

concluded that the Infant Mortality Rate was more affected by Neo-Natal 

Mortality Rate of India.  The role of female education, social awareness, 

economic conditions led to reduce the Infant Mortality Rate. 

Key Words:Infant mortality rate, longevity of india and statistical 

analysis. 
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1. Introduction 

Infant Mortality Rate refers to the measurement of death in the first year of life 

and is computed by relating the number of deaths under one year of age to the 

annual number of live births [1].  The development of the country of region 

depends upon Socio-economic indicator; Infant Mortality Rate which is an 

important indicator.  The Government of National and International initiated the 

steps to reduce the IMR for the development of the country or region [2].  The 

Indian Government initiated to reduce Infant Mortality Rate as 28 per 1000 live 

births (Targets by 2015).  For every 6
th

 death pertained by Infant (0-1 year) in 

India.  The Madhya Pradesh has IMR (67) per 1000 live births and Kerala (12).  

Infant Mortality Rate of Delhi, Maharashtra and West Bengal are 33, 31 and 33 

respectively.  IMR found for the last 20 years an annual average decline of 1.5 

points, National level declined by 30 points (In Rural-Urban by 31 and 16 

points).  Even though, death of children or Rural-Urban areas IMR, one in every 

18 children, 1 in every 29 children and 1 in every 20 children at National level.  

The IMR, has been observed higher in female than that of male children [3]. 

Infant Mortality Rate is a good index of health and nutrition and socio-economic 

development of an area, country or a community.  It is also an index of 

maternity and child health services available and utilized.  Infant Mortality Rate 

per thousand, estimated as number of deaths among those of age under one year 

divided by number of live births in a year.  IMR has been calculated per 

thousand by adding the Neo-Natal Mortality Rate (number of deaths up to 28 

days of life in a year) and Post Neo-Natal Mortality Rate (number of deaths after 

28 days of life up to one year [4].  The association between mother’s education 

and Infant Mortality have shown a strong negative association in the countries 

like Japan, USA, Sweden.  The increase of women education can reduce the 

Infant Mortality Rate.  Many other studies in developed countries have been 

shown that education and other socio-economic resources in the community or 

region or country have an impact on health and Infant Mortality Rate [5]. 

It has been observed low mortality levels and high longevity at birth for the both 

female and male in economically developed countries, during last two centuries, 

there is a tremendous increase in life expectancy[6]. 

The young mortality is very own now, however, the future trends in life 

expectancy will have little impact.  Further increases in longevity requires 

reduction in adult mortality also [7].Longevity at birth is simply the average age 

at death; the United Nations Population Division publishes all such estimates for 

most of the countries in the world [8].  During latest decades are observed to 

have mortality trends have been declined drastically at higher ages than the 

lower ages of mortality trends [9]. 
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2. Material and Methods 

The available data is from secondary source of Registrar General of India 

released.  Methods utilized in the study are Measure of averages and variation, 

Useful tests of significance (ANOVA).  Fitted trend lines, Bar charts and 

Models have been built for different datasets (linear).  Computed Coefficient of 

Determination values R
2
 by using Computer Software, SPSS and R-Coding. 

3. Results and Discussion 

Infant Mortality Rate of India by sex has been observed from 1980-2015, the 

Table shows female Infant Mortality Rate has been higher than the male Infant 

Mortality Rate.  The differences between male and female have less number of 

negative and more number of positive values represented in Table.  The 

negative value indicates low Infant Mortality Rate and positive value indicates 

high Infant Mortality Rate with respective to females. 

R-CODING 

> imr=read.table(file.choose(), header=TRUE, sep="\t") 

> imr 

Year Female Male Gap 

> fix(imr) 

> imr 

> attach(imr) 

The following objects are masked from imr (pos = 3): 

Female, Gap(f-m), Male, Year 

> attach(imr) 

The following objects are masked from imr (pos = 3): 

 Female, Gap(f-m), Male, Year 

The following objects are masked from imr (pos = 4): 

Female, Gap(f-m), Male, Year 

> plot(Female~Year, type='o', imr) 

> model=lm(Female~Year, imr) 

> model 

Call: 

lm(formula = Female ~ Year, data = imr) 

Coefficients: 

(Intercept)   Year   
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   4037.373       -1.985   

> abline(model, lwd=4, col="Red") 

> attributes(model) 

$names 

 [1] "coefficients” “residuals"     "effects"       "rank"          

 [5] "fitted.values" "assign"        "qr"            "df.residual"   

 [9] "xlevels"       "call"          "terms"         "model"         

$class 

[1] "lm" 

> model$coefficients 

>x = c(2015:2025) 

>Y = 4037.37-1.9845*X 

>Y 

Result Table 1 

 

 

 

 

 

 

C.D, stands for Coefficient of Determination, represents R-squared value. It is a 

measure of the goodness of fit of the trend line to the data. A value of 1 is a 

perfect fit.  R-squared called the Coefficient of Determination. It used for 

prediction of future outcomes based on other related information. R
2
-value gives 

the proportion of variability in a data set that accounted by the Statistical Model.  

The models have shown linear with (R
2
=97%); the descriptive statistics has 

observed for the Standard Deviation is very less for Post Neo-Natal Mortality 

Rate ( =7.86) as compared to Neo-Natal and Infant Mortality Rate. Result 

revealed that Infant Mortality Rate affected more by NNMR and PNNMR. 

The correlation matrix also observed between IMR and NNMR is (  = 0.995) 

and ( =0.989). The mean values also shown higher for Neo-Natal Mortality 

than Post Neo-Natal Mortality Rate. The models have been revealed the change 

in magnitude value is higher for Infant Mortality Rate per each unit of X. 

The fitted among two models, Infant Mortality Rate was more affected by Neo-

Natal Mortality Rate of India. The model was given as Y= -4.422+1.665 + .  

Utilised forward Regression methods to compute multiple correlation, 

descriptive Statistics and Multiple Regression. 

Description Models C.D 

Infant Mortality Rate (Female) of India Y = 4037.37-1.9845X+  R2 = 0.978 

Infant Mortality Rate (Male) of India Y= 4240.9174-2.0873X+  R2 = 0.978 

Neo-Natal Mortality Rate of India Y= 2521.030-1.239X+  R2 =0.9694 

Post-Neo-Natal Mortality Rate of India Y= 1695.7560-0.8359X+  R2 =0.9345 

Infant Mortality Rate (Total) Y=4216.786-2.075X+  R2 =0.9702 

International Journal of Pure and Applied Mathematics Special Issue

878



Result Table 2: The Estimated Best Fit Values for Infant, Neo-Natal and Post  

Neo-Natal Mortality Rate of India, 1980-2025 

 

The fitted trend line values have been shown in result table 2. It has been 

predicted the trend line values for the years 2016-2025 and 2011-2025 of Infant 

Mortality Rate, NNMR and PNNR.   
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4. Conclusion 

The trends in Infant, Neo-Natal and Post-Neo-Natal Mortality Indicators have 

been significant for the last three decades. The Neo-Natal Mortality Rate has 

been playing an important role among these indicators. The better economy 

conditions, social awareness, literacy of mother and occupation of father led to 

reductions in Neo-Natal Mortality Rate of India. 
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