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Abstract: Children are the potential future of a nation; therefore the concern about their health status is unavoidable. 

One of the Millennium Development Goals (MDG’s) is to reduce child mortality by two thirds, from its level in 1990, by 

the year 2015. The focus of this paper is to identify the various determinants of child mortality in India using empirical 

econometric analysis and then give policy suggestions on how these determinants can be altered in a desired way, 

leading to further reductions in child mortality and consequently the achievement of the MDG. 
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1. INTRODUCTION 

From the day of birth, a child is valued as an asset promising future economic prosperity to its family. On similar 

ideology, children stand important not just for their respective families, but for the nation as a whole. Children can 

be viewed as the future potential drivers of the economy. Thus improving their health status is an obvious matter of 

concern. 

Since children form the most sensitive and vulnerable section of the society, any deterioration in economic, social, 

environmental or general health levels impacts them adversely. 

 Child mortality is thus a chief indicator of a nation’s overall well being. It not just informs one about the health 

status of children, but also highlights the socio-economic conditions as well as the general health level of a country. 

Recognizing health of children as a vital factor, reducing child mortality has been incorporated as one of the eight 

Millennium Development Goals. This calls for reducing child mortality by two thirds, from its level in 1990, by the 

year 2015. 

Meeting the millennium development goal requires India’s child mortality rate to fall to at least 38 per thousand live 

births (one third of the 1990 level of 114 per thousand live births). 

Although there has been a sharp reduction in child mortality rates in India from a high mortality rate of 238.9 per 

1000 live births in 1960 to 62.7 in 2010, this rate of reduction does not guarantee meeting the MDG. Presently, India 

needs to reduce by half its 2010 child mortality rate within a span of just 5 years in order to meet the MDG. 

Secondly, a lot still needs to be done since a mortality rate of 62.7 per 1000 live births cannot be characterized as a 

low mortality rate. Also, the main reasons for relatively high child mortality in India has been exposure of fatal 

diseases, poor child care etc. This is in sharp contrast to the developed world, where the causes of child mortality 

are mostly accidents. 

An improvement in the health status of children is not only a matter of pride for a nation, but also promises certain 

implicit fruits. Better child health would imply relatively less expenditure on treatment, hospital fee etc. These 

savings can be mobilized at the macro level and can be used for productive investment. Thus a fall in fertility rate 

can also contribute to growth by making available a pool of savings for investment purposes, which were earlier 

lost on hospital fee or treatment. 

2. DETERMINANTS OF CHILD MORTALITY: SETTING UP THEORETICAL BACKGROUND 

In this section we look at the various factors that determine child mortality and justify them on the basis of theory. 

1. Child mortality and maternal health: It is an obvious notion that the health status of a child directly depends 

upon the health status of the mother. A child with a healthy mother stands a higher survival chance as compared 
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to a child with an unhealthy mother or no mother in some cases. Children born to healthy mothers are expected 

to be in good health at birth and to be well fed while nursing. Therefore one must expect a positive relationship 

between maternal health and child mortality. 

2. Child mortality and mother’s education: Similar to the above idea, children of educated mothers stand a 

higher survival chance compared to the children of uneducated mothers. Educated mothers are well aware of the 

importance of early years child care and thus stand a better chance in promising their children a healthy 

childhood. Thus, a negative relationship between mother’s education and child mortality is expected to be 

inversely related to mother’s education. 

3. Child mortality and Life expectancy at birth: A higher life expectancy would imply a good socio-economic 

environment and consequently implying a lower mortality rate. Next, a higher life expectancy at birth would also 

imply a fall in the fertility rate (if parents expect their children to live longer they will decide to have a fewer 

number of children) and a consequent fall in child mortality. Thus a negative relationship between life 

expectancy at birth and child mortality rate is expected. 

4. Child mortality and Total Fertility rate: Total fertility rate refers to the number of children per female. High 

fertility rate would mean higher number of births per woman. This would mean absence of individual attention 

per child leading poor child health and a greater risk exposure to disease. Thus a higher fertility rate would 

imply a higher rate of child mortality. 

5. Access to health facilities: a high access to good quality medical facilities in a nation should mean a high 

survival rate, i.e. fall in the child mortality rate for that nation. Access to medical facilities can be represented by 

the reported coverage of immunization of diseases, number of hospital beds, number per doctors available etc. 

6. Public health expenditure: health expenditure by the government includes expenditure on building new 

hospitals, expenditure on providing medical facilities in small villages and remote areas, expenditure on making 

medicines available to the poor at affordable prices etc. In general, a high public expenditure would guarantee 

lower child mortality. 

3. ECONOMETRIC MODEL & EMPIRICAL TESTING 

On the basis of theoretical ideas, major determinants of child mortality have been listed above. We next test which 

of the above determinants are empirically valid. 

We formulate a regression function using Child Mortality as the dependent variable. Independent variables include: 

i. Life expectancy at birth 

ii. Female labour force participation rate (proxy for female literacy rate) 

iii. Fertility rate (also acts as an indicator of maternal health) 

iv. Immunization coverage of DPT (an indicator of availability of medical facilities) 

v. Immunization of measles (an indicator of availability of medical facilities) 

Regressions have been run for 2 data sets, both time series. 

First from 1980 to 2010 (including immunization of DPT, excluding immunization of measles) 

Second from 1985 to 2010 (including immunization of measles, excluding immunization of DPT). 

Regression 1: Time series data from 1980 to 2010 

Regression Function: 

                 = β₀ + β₁ (life expectancy at birth)ᵢ + β₂ (female labour force participation)ᵢ +  β₃ 

(fertility rate)ᵢ  + β4 (immunization of DPT)ᵢ + uᵢ 

On performing the above regression on STATA, the following output table was generated: 
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Interpretation of R square: 

The value of R square is 0.99. This value is very high and represents a good fit of the model; almost a perfect fit of 

the model. 

Interpretation of F statistic: 

The value of the F statistic is 95229. This is an extremely high value, indicating that all the explanatory variables are 

jointly significant. 

Interpretation of constant (β₀): 

When then values of all explanatory variables is zero, then child mortality rate is 157.61 per thousand live births. 

This has no meaningful economic interpretation since it keeps life expectance at 0, fertility rate at 0 and labour 

force participation at 0. 

Interpretation of the coefficients of the explanatory variables: 

1. The coefficient of life expectancy at birth (β₁) has a negative sign, as expected on the basis of theory. Value of 

the coefficient is -2.108 implying that a rise in life expectancy by one year would reduce child mortality by 2.108 

per 1000 live births. 

This tells us that even empirically it is justified to say that a higher life expectancy would lead to a fall in child 

mortality. 

Secondly, the p-value of its coefficient is 0, implying that the coefficient is highly significant. The “t” value of – 

13.82 is also high and lies to the left confidence interval. Thus we can conclude that the coefficient of life 

expectancy at birth is statistically significant. 

2. The coefficient of female labour force participation (β₂) also has a negative sign, as expected. Value of the 

coefficient is -1.11, implying that a 1% rise in female labour force participation (as a percentage of total females) 

would reduce child mortality by 1.11 per 1000 births. 

3. Secondly, a p-value of 0 means that the co-efficient of female labour force participation is statistically significant. 

The t- value of |9.46| is higher than the critical t value of |2.58| (at 5% level of significance) . There is thus ample 

evidence against a null of statistically insignificant co-efficient. 

Since this variable was taken as a proxy for female literacy rate, we can confidently expect a negative 

relationship between child mortality and female literacy rate. 

4. The co-efficient of fertility rate (β₃) has a positive sign as expected on theoretical grounds. The value of the 

co-efficient of 30.35 is very high, implying that fertility rate has a strong effect on child mortality. It can be 

interpreted that a fall in fertility rate by 1 child would reduce child mortality by 30.35 per thousand live births. 

Secondly, again the p-value of the coefficient is 0, giving us stronger evidence against the null of a statistically 

insignificant coefficient. The t-value of 37 is also extremely high, reporting a good econometric result since the 

null can now be safely rejected.  
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Thus it is theoretically, empirically and statistically justified to conclude a positive impact of fertility rate on child 

mortality. 

5. The co-efficient of immunization of DPT (β4) has a negative sign, as expected, implying that a greater coverage 

of immunization of DPT leads to lower child mortality. However the value of the coefficient is very small, equal to 

0.0065 almost negligible. However we do not need to worry about this because on further analysis is it found 

that the t value of this co-efficient is also small and is also statistically insignificant. The t value lies within the 

confidence interval (as seen from the table above). Thus the null of a statistically significant co-efficient is not 

rejected. 

Regression 2: Time series data from 1985 to 2010 

From the first model it was empirically found that immunization of DPT is not a significant determinant of child 

mortality in India. In this model, we replace immunization coverage of DPT by immunization coverage of measles 

and look at the results. 

Regression function: 

                 = α₀ + α₁(life expectancy at birth)ᵢ  + α₂(female labour force participation)ᵢ +  

α₃(fertility rate)ᵢ  + α4(immunization of measles)ᵢ + vᵢ 

 

Interpretation of R square: 

The value of R square is 1, representing a PERFECT fit of the model. 

Interpretation of constant (α₀): 

When then values of all explanatory variables is zero, then child mortality rate is 152.87 per thousand live births. 

This has no meaningful economic interpretation since it keeps life expectance at 0, fertility rate at 0 and labour 

force participation at 0. 

Interpretation of coefficients of explanatory variables: 

1. Co-efficient of life expectancy (α₁) has a negative sign as expected. However the value of the co-efficient has 

fallen by a very small amount to -2.178. The p value is still zero and the t statistic has a high value of 27. We can 

safely conclude that the co-efficient of life expectancy is statistically significant. 

2. Co-efficient of female labour force participation (α₂) has a negative sign as expected. However the value of 

the co-efficient has fallen from |1.11| to |0.71|. Yet the p value is still zero, and the t of |7.51| value is also high 

implying that the co-efficient still remains statistically significant. 

3. Coefficient of fertility rate (α₃) has a positive sign as expected. Here also the value of the coefficient has fallen 

from 30.35 in the first case to 29.16. Yet, the p value remains small at zero and t value is also high at 63. High 

enough to reject the null. Thus fertility rate remains an important determinant of child mortality. 
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4. Interesting result is of the fourth explanatory variable: immunization coverage of measles. Firstly, its 

coefficient (α4) has a negative sign as expected. The value of coefficient is small at 0.01, but is larger than the 

coefficient of coverage of immunization of DPT. Secondly, this co-efficient is also statistically significant. The p 

value is low at 0.003 and also the t value of |3.33| is greater than the critical t value of 2.58 (at 5% level of 

significance). Also the t value lies outside the 95% confidence interval. Thus we have enough evidence against 

the null of an insignificant coefficient. We can conclude that the co-efficient of immunization coverage of measles 

is statistically significant (in the Indian case). 

Undoubtedly, the result of regression two are better than results of regression one. One possible reason for 

immunization coverage of measles to be significant and immunization coverage of DPT to be insignificant 

can perhaps be that in India measles was relatively more responsible for deaths of children under the age of 

5 than DPT. Thus spread of vaccinations and prevention methods against measles had a stronger impact on 

child mortality than spread of DPT vaccinations. 

4. CHILD MORTALITY AND SAVINGS RATE OF INDIA 

As stated above, a lower child morality is not just a vital indicator of social and economic status of a country. It can 

effectively contribute to economic growth by boosting the savings rate. 

We have used time series data from 1980 – 2010 and regressed gross savings (%) of India on child mortality in 

India to see if empirically the hypothesis stated above holds or not. 

The following regression output table was obtained using STATA: 

 

Interpretation: Firstly, the R square value of the model is 0.79, which tells us that 79% of the variations in savings 

rate are explained by a change in child mortality, representing a good fit of the model. Secondly, though the 

coefficient of child mortality rate is small, yet it is highly significant. The p value is 0 and t value of |10.43| > 

|2.56| at 5% level of significance. The t value lies to the left of the 95% confidence interval. We can thus conclude 

that child mortality has a small yet statistically significant impact on gross savings rate of India. 

Thus, reduced child mortality is capable of generating a pool of funds that if channelized towards productive 

investment can lead to higher growth. 

5. POLICY RECOMMENDATION 

Since child mortality in India is largely due to controllable factors and not uncontrollable factors like accidents etc. 

there is an obvious room for policy. 

In our analysis we have established that health of a child is closely related to the health of the mother and education 

of his/her mother. Directly from this flow the following policy options: 

1. Policies promoting education among females. 

2. For the presently uneducated females workshops and awareness camps can be conducted, imparting to them the 

knowhow of proper child care, sanitation, proper nutrition intake etc. 
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Apart from these, it was also concluded that child mortality falls with the spread of medical care. Thus we must 

ensure: 

1. Adequate public investment in hospitals, provision of medicines, treatment facilities not just in urban cities but 

also rural and remote areas. 

2. In addition to investment, proper administration of these hospitals and medicine distribution systems is needed. 

In many parts of rural India, there are small nursing homes but no doctors. Absenteeism is a problem that needs 

to be dealt with effectively. Focus needs to be on “delivering” the service and not just on mere “provision” of the 

service. 

6. CONCLUSION 

The focus of this research was to first identify the determinants of child mortality in India and then suggest policies 

directly dealing with those determinants in order to achieve lower rates of child mortality in future, motivation 

behind this being the target of MDG of reducing the child mortality rate of India to 38 per thousand live births. 

According to the empirical testing performed above, we can conclude that life expectancy at birth, female education 

levels, total fertility rate and spread of immunization coverage of measles were the main determinants of child 

mortality in India for the period under study (1980 – 2010), satisfying the theoretical background of the research. 

Child mortality in India has fallen with rising life expectancy at birth, higher female education levels (represented 

here by higher labour force participation), falling rates of total fertility and larger coverage of immunization 

facilities (at least during the period under study) 

Policies targeted at reducing future rates of child mortality using these variables have been suggested. 

7. TRENDS AND DESCRIPTIVE STATISTICS 

 

Trend in child mortality: 1980 – 2010: Declining trend 

Child mortality has been following a declining trend. Although the child mortality level of 62.7 in 2010 was far 

lower than its 1960 level of 238.12 per thousand live births, a lot still remains to be done to reduce the current 

figures.  
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Trend: Child Mortality and Life Expectancy at birth 

Along 1980 – 2010 Life expectancy has been following an upward trend, i.e. life expectancy has been rising and 

correspondingly child mortality has been following a downward trend. However one must notice that the fall in 

child mortality is sharper than the rise in life expectancy during the same period. 

 

Trend of Total Fertility Rate: No. Of live birth per woman: Declining trend. 

 

Trends of: coverage of immunization of DPT and Measles: Rising Trends. 

 

Trend: All variables 

APPENDIX 

Here we have checked for stationarity of series of the variables that have been studied above. 

In order to check stationarity, first the time variable “t” was created in stata as follows: 
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Once the “t” variable was successfully generated, we checked for stationarity.  

Also since the maximum number of stars (*) appeared against the lag of 4 periods, we have used that to check and 

solve for the problem of non stationarity. 

Stationarity of Child Mortality series: The following results were found using STATA: 

Null Hypothesis: series has a unit root / presence of non stationarity. 

 

The series was found to have been infected with non stationarity problem, since the ‘t’ statistic = |2.401| was less 

than the critical t values at 1%, 5% and 10% levels of significance respectively. 

Therefore we created a new variable CMD (difference variable) and then checked for stationarity again, using 

dickyfuller test. However, the problem of non stationarity was not eliminated. We repeated the same process by 

creating another difference variable CMDD but the problem of non stationarity still persisted, as shown in the 

results below. For both the difference variables the‘t’ test statistic was lower than the critical values. 

Therefore we generated another difference variable CMDDD, as shown on the next page: 
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When we checked dickyfuller test for the variable CMDDD, it was concluded that the problem of stationarity has 

been eliminated. 

 

Here, the p value has reduced sharply, compared to the previous results and the ‘t’ statistic |3.825| is greater than 

the critical values at 1% 5% and 10% level of significance respectively. 

Thus, the null can be rejected, and it can be concluded that the problem of non stationarity has been eliminated 

from the series. 

Stationarity of Life Expectancy at Birth Series:  

Null hypothesis: series had a unit root / presence of non stationarity. 

The following result on STATA was generated when we used dickyfuller test: 

 

The p value was very high and also the‘t’ statistic of |0.283| was smaller than the critical ‘t’ values at 1%, 5% and 

10% level of significance.  

Thus we generated difference variable ‘variableD’ and then checked for stationarity. 

 

The p value fell sharply. Also, the problem of non stationarity was eliminated at 10% level of significance because: 

|2.867| > |2.630|. However the problem still persisted at 1% and 5% level of significance. 

Stationarity of Total Fertility Rate series:  

Null hypothesis: series had a unit root / presence of non stationarity. 

The following STATA result was generated: 
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The p value is extremely small (higher evidence against the null). 

The‘t’ value generated of |4.601| was high and is larger than the critical ‘t’ values at 1%, 5% and 10% level of 

significance. 

Thus the null can be rejected and it can be concluded that this series is stationary. 

Stationarity of Female Labor force participation: 

Null hypothesis: series has a unit root / presence of non stationarity. 

On performing dickyfuller test, the following output table was generated: 

 

The p value was found to be high (low evidence against the null). Secondly, the ‘t’ value is less than the critical value 

at all three levels of significance. Thus the series suffers from the problem of non stationarity.  

Thus, we generate the difference variable: 

 

Again, the p value is large and‘t’ statistic is insignificant. 

This process was repeated a number of times, but we could not solve the problem of non stationarity. 

Note: the series of variables suffers from the problem of non stationary. However in the empirical model this has 

been ignored, because of time constraint and also because of complications. 

REFERENCES  

Data source: World Bank Data Set on World Development Indicator (WDI), year: 2011 

Literature: 

[1] Bhalotra, S (2008). Childhood Mortality and Economic Growth, University of Bristol, UK. 



International Journal of Innovative Studies in Sociology and Humanities 

(IJISSH) 
ISSN 2456-4931 (Online)                                               www.ijissh.org                                  Volume: 2 Issue: 4 | May 2017 

 

© 2017, IJISSH                                                                                                                                                                                   Page 27 

[2] Claeson, M., Bos, E. R., Mawji, T., & Pathmanathan, I. (2000). Reducing child mortality in India in the new 

millennium. Bulletin of the World Health Organization, 78(10), 1192–1199.  

[3] Sjursen ,I.H.(2011). Determinants of Child Mortality in Angola: An Econometric Analysis by, University of 

Bergen. 

[4] Tulsidhar, V.B.(1993). Maternal Education, Female Labour Force Participation and Child Mortality: Evidence 

from Indian census. Health Transit Rev. 3(2):177-90 

[5] Anchor ,R. & Knowles, J.C. (1980). An Empirical Analysis of Mortality Differentials in Kenya at Macro and Micro 

levels. Economic Development and Cultural Change,29(1), 165-185. 

https://www.ncbi.nlm.nih.gov/pubmed/10146572

