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Abstract 

The health scenario of a country depends to a great extent on health indicator besides the availability 

of physical and human infrastructure. It is generally accepted that the maternal and child health of a 

region expressed in terms of MMR and IMR respectively reflects the actual picture of a nation’s 

health status. In India, MMR and IMR have been historically adverse.  India’s infant mortality rate of 

34.6 in 2017 was alarmingly high compared to many other developing countries. It has also been 

much lower than the Sustainable Development Goal target of 25 per 1000 live birth by 2030. In this 

backdrop, the rationale for a detailed exploration of the infant care received in the health institutions 

of the Indian states appears to be strong. This is sought to be exercised through the construction of 

three independent indices based on three dimensions, namely, Vaccination, Immunization and infant 

deaths and one composite index. The composite health index so constructed ranks the states based on 

maternal care and also exposes the asymmetrical attainments in a the Indian states in all the three 

dimensions considered. 

Keywords: Ante-Natal Care, Composite Index, Immunization, Indian States, Infant Care,   

Vaccination 

 

1. Introduction 

World Health Organization defined health as “a state of complete physical, mental and social well-

being and not merely the absence of disease or infirmity” [1], which helps a person to lead a socio-

economically active and productive life. But in economics, for a meaningful analysis, health status is 

evaluated in terms of measurable parameters like life expectancy at birth, crude birth rate, crude death 

rate, infant mortality rate (IMR), under 5 mortality rate, maternal mortality rate (MMR), etc. The 

health scenario of a country depends to a great extent on such health outcomes besides the availability 

of physical and human infrastructure. However, it is generally accepted that the maternal and child 

health of a region expressed in terms of MMR and IMR respectively reflects the actual picture of a 

nation’s health status.  

In India, MMR which is the total number of female deaths per 100,000 live births and IMR which is 

the total number of deaths of children below age one per 1000 live births have been historically 

adverse. High IMR along with MMR has been a serious concern for the country. Not only India’s 

infant mortality rate of 34.6 deaths in 2017 was alarmingly high compared to 8 in Sri Lanka, 7.1 in 

Maldives, 13 in Iran, 25.9 in Iraq and 26.8 in Bhutan[2], it has been also much higher than the 

Sustainable Development Goal 2019 target of less than 25 per 1000 live birth by 2030. [3]  

In this backdrop, this paper therefore seek to explore the infant care received in the health centres 

across the Indian states and thereby ranks the Indian states. 

 

2. Material and Methods 

Assessment of the health attainment of various States of India and an inter-state comparison can be 

very revealing. Accordingly, ranking and comparative analysis of the health status of various states of 

India has been undertaken on the basis of a Score Index using the UNDP method.[4] The score index 
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for each dimension has been constructed to track the performance of each state in each dimension and 

subsequently clubbed to form a composite health index. The methodology used is as follows:  

Construction of Score index: First of all, each state is given a score based on the individual indicator. 

The score index (Sindicator) is given by the following formulae: 

 

Where “max” is the maximum value of a given indicator across all states in the sample set; “min” is 

the minimum value of that indicator in the set of states, and ‘I’ is the actual data value of an 

individual state on that indicator. A score of zero implies that the particular state is the poorest 

performing in the sample; while a score of one indicates that the particular state is the best performing 

in the sample. This has been used to demonstrate an inter-state ranking based on the score index. 

Dimension score: Next, by averaging across the indicator scores of each state a dimension score is 

arrived at for each dimension. For instance, dimension 2 i.e. Delivery Care has 3 indicators; all the 

score indices (Sindicator) of all the 3 indicators would be averaged so as to provide equal weight to all 

the indicators within that dimension into a single Dimension score. 

Composite index score: Finally, by averaging all the Dimension scores the composite index is 

arrived, based on which the final ranking of the states has been done.  

Colour coding: Four colours namely, red, yellow, green and pink representing four different 

categories of performance, namely, very poor, poor, comparatively better and satisfactory 

respectively have been used to rank the states and the range for each of these four categories is based 

on breaking up the index values into four equal quartiles.  

The indicators that are being used for the construction of the index are shown in Table 1   

Table 1.  List of Indicators used for state ranking 

Dimension1: Ante-Natal Care Dimension 2: Post- Natal 

Care  

Dimension 3: Infant Deaths 

Pregnant Woman received 4 ANC 

check-ups to Total ANC 

Registrations 

% New-borns given OPV0 

at birth to Reported live 

birth 

% deaths due to Sepsis to Total 

Reported Infant Deaths 

Pregnant women received TT2+ TT 

Booster to Total ANC Registration 

% New-borns given BCG 

to Reported live birth 

% deaths due to Asphyxia to 

Total Reported Infant Deaths 

Pregnant women having severe 

anemia (Hb<7)treated at institution to 

women 

having Hb level<7 

% New-borns given Hep-

B0 at birth to Reported live 

birth 

% deaths due to Pneumonia to 

Total Reported Infant Deaths 

% infants 0 to 11 months 

old received Measles and 

MR vaccine to reported 

live births 

% deaths due to Diarrhea to Total 

Reported Infant Deaths 

% deaths due to Fever to Total 

Reported Infant Deaths 

 

3. FINDINGS 

3.1. Dimension 1: Ante- Natal Care 

Ante-natal care is the pre delivery care or preventive care provided to the pregnant women. Proper 

care is very crucial during pregnancy for both mother and the baby as we know that a healthy mothers 

implies a healthy baby. Table 3 shows that only 11 states out of 36 are categorized as “very poorly” 

and “poorly” performing states while only 13 states qualify among “comparatively better” category. 

For a positively increasing indicator, 

Sindicator = 1- ((max-I)/(max-min)) 

 

For a negatively increasing (declining) 

indicator, 

Sindicator = 1- ((I-min)/(max-min)) 
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Among the states, Nagaland is the worst performing with a score of only 0.39 while Lakshadweep is 

the best performing with 0.91 scores. 

Table 2. Ranking of states based on ante-natal care 

States 
Index 

Value 

States Index 

Value 

States Index 

Value 

States Index 

Value 

Nagaland 0.39 Delhi 0.53 Tamil Nadu 0.70 Punjab 0.82 

Arunachal Pradesh 0.45 Mizoram 0.55 Uttarakhand 0.71 Andhra Pradesh 0.85 

Manipur 0.47 Jammu & Kashmir 0.62 Goa 0.71 West Bengal 0.86 

Puducherry 0.50 Bihar 0.63 Haryana 0.75 Karnataka  0.86 

Meghalaya 0.51 Sikkim 0.65 Assam 0.75 Chandigarh 0.87 

Uttar Pradesh 0.65 Kerala 0.75 Daman & Diu 0.88 

 Madhya Pradesh 0.76 Chhattisgarh 0.88 

Tripura 0.76 Maharashtra 0.88 

Jharkhand 0.76 Odisha 0.88 

Rajasthan 0.77 Gujarat 0.90 

Telangana 
0.77 Dadra & Nagar 

Haveli 

0.90 

Himachal 

Pradesh 

0.79 Lakshadweep 0.91 

A & N Islands 0.79  

 

3.2. Dimension 2: Vaccination 

Just like Ante-Natal Care, Vaccination of the new-born is equally important to keep the baby free 

from diseases like Hepatitis B, Diphtheria, influenza, Measles etc. Vaccinations in India is also 

asymmetrical with high attainments in a few states as opposed to poor performance in the remaining 

states. Table 3 summarizes the comparative picture for the states in terms of the Vaccination index. 

Out of 36 states, only Meghalaya is categorized as “very poorly” performing states while 9 states are 

“poorly” performing ones. There are 15 “comparatively better” and 11 “satisfactorily” performing 

state with Lakshadweep and Tamil Nadu having a perfect score of 1. 

Table 3. Ranking of states based on Vaccination 

States 
Index 

Value 

States Index 

Value 

States Index 

Value 

States Index 

Value 

Meghalaya  0.73 Chandigarh 0.82 Arunachal Pradesh 0.87 Himachal Pradesh 0.94 

Mizoram 0.82 Rajasthan 0.87 Delhi 0.94 

Uttar Pradesh 0.82 Haryana 0.88 Sikkim 0.95 

Assam 0.82 Chhattisgarh 0.89 Goa 0.95 

Jharkhand 0.83 Uttarakhand 0.89 Karnataka 0.95 

Nagaland 0.84 Kerala 0.91 Daman & Diu 0.95 

Puducherry 0.84 Maharashtra 0.91 Telangana 0.96 
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Tripura 0.85 Punjab 0.91 Gujarat 0.96 

Manipur 0.85 A & N Islands 0.91 Jammu & Kashmir 0.97 

 Bihar 0.92 Lakshadweep 1 

Andhra Pradesh 0.93 Tamil Nadu 1 

Dadra & Nagar Haveli 0.93  

Odisha 0.93 

Madhya Pradesh 0.93 

West Bengal 0.93 

 

3.3. Dimension 3: Infant Deaths 

IMR which is the total number of deaths of children below age one per 1000 live births have been 

historically adverse in India. Infant deaths can be caused not only due to pre-delivery negligence or 

delivery complications but also due to various diseases among the infants. This index basically takes 

deaths due to various diseases. Though the index in Infant deaths as presented in Table 4 categorizes 

the states as “very poor”, “poor”, comparatively better and “satisfactorily” performing states but more 

or less all the states can be considered as satisfactorily performing as the lowest score itself is 0.92 

which is quite good. 

Table 4. Ranking of states based on Infant Deaths 

States 
Index 

Value 

States Index 

Value 

States Index 

Value 

States Index 

Value 

Nagaland 0.92 Gujarat 0.94 Bihar 0.96 Lakshadweep 1 

Andhra Pradesh 0.92 Karnataka 0.94 Himachal Pradesh 0.96  

Assam 0.92 Daman & Diu 0.94 Jharkhand 0.96 

Delhi 0.92 Maharashtra 0.94 Kerala 0.96 

Puducherry 0.92 Manipur 0.94 Punjab 0.96 

Meghalaya 0.93 Odisha 0.94 Madhya Pradesh 0.96 

Mizoram 0.93 West Bengal 0.94 Rajasthan 0.96 

Jammu & Kashmir 0.93 Tamil Nadu 0.94 Tripura 0.96 

A & N Islands 
0.93 Arunachal 

Pradesh 

0.95 
Chandigarh 

0.97 

 Chhattisgarh 0.95 Dadra & Nagar 

Haveli 

0.97 

Uttar Pradesh 0.95 Haryana 0.97 

Sikkim 0.95 Telangana 0.97 

Goa 0.95 Uttarakhand 0.97 

  

 

3.4. Composite Index: Overall Rankings 
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Index constructed on individual dimensions provide an incomplete picture of how states are faring in 

overall maternal care status. To obtain the comprehensive picture, a composite index (CI) is 

constructed, which takes into account all the three dimensions namely, Ante-Natal Care, Vaccination 

and Infant Deaths. This section presents an overall ranking of all the states of India based on the 

Composite Index. 

 

Table 5. Ranking of states based on composite index 

States 
Index 

Value 

States Index 

Value 

States Index 

Value 

States Index Value 

Meghalaya 0.72 Delhi 0.80 Bihar 0.84 Andhra Pradesh 0.90 

Nagaland 
0.72 Uttar Pradesh 0.81 

Jammu & Kashmir 
0.84 Himachal 

Pradesh 

0.90 

Puducherry 0.75 Assam 0.83 Sikkim 0.85 Punjab 0.90 

Manipur 0.75  Jharkhand 0.85 Telangana 0.90 

Arunachal 

Pradesh 

0.75 
Rajasthan 

0.86 Chhattisgarh 0.91 

Mizoram 0.76 Tripura 0.86 Karnataka 0.91 

 

 Uttarakhand 0.86 Maharashtra 0.91 

Kerala 0.87 West Bengal 0.91 

Haryana 0.87 Daman & Diu 0.92 

Goa 0.87 Odisha 0.92 

Tamil Nadu 
0.88 Dadra & Nagar 

Haveli 

0.93 

A & N Islands 0.88 Gujarat 0.93 

Madhya Pradesh  0.88 Lakshadweep 0.97 

Chandigarh 
0.89  

 

Table 5 shows that out of 36 states, 9 states are either ranked as “very poor” or “poor” implying that 

they suffer from inadequate infant care and subsequently are experiencing very adverse outcomes. 

The index also demonstrates the fact that infants of around 27 states have received proper infant care 

which has enable them to attain more privileged status in the ranking. Among the states Meghalaya 

and Nagaland has the lowest and Lakshadweep has the highest rank in the composite index which is 

consistent with its adverse status in all the dimensions. 

 

4. Discussion 

The result shows that the Northeastern States have performed adversely in almost all the dimensions 

except dimension 3 i.e. infant deaths. This is evident from the data provided by SRS bulletin, 

according to which Nagaland, Manipur and Mizoram has shown tremendous achievement in lowering 

its infant deaths.[5] However, based on the result of the composite index i.e based on overall infant 

care scores, it can be seen that almost all the North-eastern states except Sikkim and Tripura suffer 

from poor infant care compared to the other states which is in line with the NFHS-4 data which states 

that compared to the national average, overall the northeastern states lags behind in infant health.[6] 
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The most conceivable cause behind this result might be the location of residence which is mostly 

rural in nature along with poverty and poor healthcare services in those states. Similarly, the overall 

composite index though categorizes Puducherry into so-called “very poorly” performing state along 

with the Northeastern states compared to the other Indian States, but based on both the fare composite 

score of 0.75 and also based on literature on health status of Puducherry, it cannot be at all termed a 

very poorly performing state if considered individually. Again, Uttar Pradesh has been categorized 

into the poorly performing state compared to the other states which is very true given its poor 

performance in all the three dimensions. The literature on health status of Uttar Pradesh also confirms 

the poor state of child health in the state which is mostly due to poor health care facilities, lack of 

proper sanitation etc. Similarly others states have also been ranked. However, Surprisingly, 

Lakshadweep has been placed as a satisfactorily performing state compared to the other states in all 

the three dimensions which might be due to its very scanty population. 

 

 

5. Conclusion 

This paper has ranked the infant care status of all the states of India in terms of Ante-natal care of 

pregnant women, Vaccination of the infants and infant deaths due to various diseases. The composite 

health index exposes the disparity in infant health care of the state in all the three dimensions 

considered. However, it must be stated that since the rankings are based not only on infant deaths but 

also on vaccination and ante natal care of the pregnant women to show the overall care received by 

the new-born, literature can’t be used to support the rankings of most of the states as literature is 

mostly based on only infant deaths and not on overall infant care. Moreover, though the Indian states 

are categorizes into the four categories as per the methodology of the score index but viewing the 

scores it can be concluded that overall all the Indian states have performed well in infant health care. 
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