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OUTLINE 

ÁLocal level mortality estimates in India 
ÅIndia and its administrative geography 
ÅOverview of available sources at district level 

ÁSome indirect or incomplete estimates 
ÅAHS, SRS and census, SRS and DLHS-3 

ÁCensus-based estimates of child mortality  
Å2011 data and the Brass method 
ÅResults 

ÁNFHS-4- based estimates of child mortality 
ÅMethods and results 

ÁInternal assessment of the results 
ÅStatistical consistency (IMR vs CMR, male vs female) 
ÅSpatial consistency (maps, hot spots and spatial autocorrelation)  

ÁExternal assessment with 2011 census estimates 
ÅStatistical correlation 
ÅSpatial consistency (maps, hot spots and spatial autocorrelation)  

ÁConclusion 
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Á29 states and 7 union territories (including Delhi) 

ÁStates and territories further subdivided into districts  
Å722 in 2018 and 640 in 2011 (as used in NFHS-4) 
ÅAverage district population : 1.9 million (2011) 

ÁDistricts further subdivided into 5,564 
tehsils/taluks/blocks in 2011 
ÅAverage subdistrict population: 217,600 (2011)  

ÁComparison 
Åin the US, the average county population is 100,000 and we 

have life expectancy estimates at county level  
ÅIn Germany, the average district (Landkreis, Stadtkreis) 

population is 200,000 and life expectancy estimates are also 
available  
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MAPS OF ADMINISTRATIVE UNITS: STATES, 
DISTRICTS AND TEHSILS 
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DISTRICT-LEVEL SOURCES ON MORTALITY  

    Date Universe Sampling Data type 

Census Census Decennial All India District ÅSurvival by age 

National Health and 

Family Survey 1,2 and 3 

NFHS-1,2, 

and 3 

 1992-93, 

1998-99 and 

2005-06 

All India State (around 

100,000 

households) 

ÅBirths 

ÅDeaths by age 

(NFHS-1 & 2) 

National Health and 

Family Survey 4 

NFHS-4  2015-16 All India District (around 

600,000 

households) 

ÅBirths 

ÅDeaths by age 

District-Level Health 

Survey -1,2, 3 

DLHS-1,2, 

and 3 

 1998-99, 

2002-04, 

2007-08 

All India (except 

Nagaland from DLHS-3 

District 

(Around 600,000 

households) 

ÅBirths 

ÅDeaths by age 

District-Level Health 

Survey -4 

DLHS-4  2012 All excluding  EAG, 

Gujarat and Jammu and 

Kashmir states 

District (350,000 

households) 

ÅBirths 

ÅDeaths by age 

Annual Health Survey AHS  2011-14 (3 

annual 

updates) 

EAG States District (around 

4m households)  

ÅBirths 

ÅDeaths by age 

Civil registration system CRS Annual All India ά9ȄƘŀǳǎǘƛǾŜέ ÅBirths 

ÅDeaths by age 

Sample registration 

System 

SRS Annual All India State ÅMortality rates 

by age 
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SOME INDIRECT OR 
INCOMPLETE ESTIMATES 
Focus on infant and child mortality  

AHS, SRS and census, SRS and DLHS-3 
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CHILD MORTALITY IN AHS STATES (2012-13) 
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INDIRECT ESTIMATES FOR 2006-11 (BASED ON 
SRS AND 2001 CENSUS) 
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INDIRECT ESTIMATES FOR 2001 AND 2012 
(BASED ON SRS AND DLHS-3) 
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FEMALE TO MALE RATIO OF MORTALITY 
BELOW TWO 
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COMPARISON OF THREE MAPS OF CHILD 
MORTALITY IN NORTH CENTRAL INDIA 
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CENSUS-BASED ESTIMATES OF 
CHILD MORTALITY  
 

2011 data and the Brass method 

Results 
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CENSUS 2011 ESTIMATES: DATA AND 
METHODS 

ÁThe 2011 census provides: 
ÅWomen by number and sex of ever-born children 
ÅAvailable by five-year age group and district 

ÁConsistency tests: 
ÅExtreme values 
ÅCorrected by average rates of adjacent districts 

ÁMethod used: Brass method 
ÅBest reference age group: 35-39 years 

ÁResults:  
Åinfant and U5 mortality by district and sex 
ÅExcess female U5 mortality and deaths computed by reference to 

WPP 2015 correlation between male and female mortality rates 

ÁSpatial tests: 
ÅSimple mapping 
ÅSpatial autocorrelation 
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BRASS METHOD AND COMPARISON  

ÁComparison of U5 mortality rates for India from 
Census based on women aged 35-39 with 
estimates from other sources 

 



METHODS 

ÁTo estimate excess female under five 
mortality rate, we fitted a quadratic 
model on the relationship between 
male and female using data from 37 
countries with no evidence of 
gender preference at birth.  

ÁThe fitted model is 

 

 

ÁWith A=0.0006; B=0.8013 and 
C=0.3462 
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