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CHAPTER-I
VitalStatistics

Introduction:
Vitalstatisticsisabranchofstatistics.Human

population plays a very important role in the
developmentofcountry.

Thestatisticalstudyofhumanpopulationis
called“Demography”
Definition:

AccordingtoB.Benjamin defines “Vital
statisticsareconventionallynumericalrecords
ofbirths,marriages,sicknessand deathsby
whichthehealthandgrowthofacommunity
maybestudied.”



Ingeneral,
Vitalstatisticsarethenumericalrecords,

analysisandinterpretationofnumericaldataof
vital of vital events occurring in human
population.

VitaleventsofhumanlifesuchasBirths,
deaths,sickness,marriage,divorce,adoption,
separationect,

Methodsofobtainingvitalstatistics:
1)Registrationmethod
2)Censusenumerationmethod

Registrationmethod:Underthismethodvital
statisticssuchasbirths,marriages,deathsetc
arecontinuouslyrecorded.

 Censusenumerationmethod:Underthis
method,Inmostofthecountriespopulation
censusisconductedusuallyonceineveryten
years.Thismethodfailstoprovideexactdata
forvitalstatistics



Measurementofobtainingpopulation:
Thisismathematicalmethodofestimatingvital

statisticspopulationcanbeestimatediftherecords
ofbirths,deaths and migration(immigrants and
emigrants).
Formula:

Pt=Po+(B-D)+(I-E)
Pt=Estimationofpopulationafter‘t’time.
Po=populationinthepreviousyear.
B =Totalnumberoflivebirthsduringthegiven
period.
D =Totalnumberofdeathsduringthegivenperiod.
E=Totalnumberofemigrants.
I=TotalnumberofImmigrants.



Fertility:
Itreferstothebirthsoccurringtowomenofchild
bearingage.

Childbearingagereferstoageoffemalebetween
15and49yearsanditisalsocalledgermination

period.
Fecundity:Itrefersto“thecapacityofwomento

bearchildren”.

Measuresmentoffertility:
1.CBR[Crudebirthrate]
2.GFR[generalfertilityrate]
3.ASFR[Agespecificfertilityrate]
4.TFR[Totalfertilityrate]



1.CBR:Itisdefinedas“theaveragenumberof
livebirthsoccurringto1000individuals”.

CBR=
Numberoflivebirthsinayear
Averagepopulationintheyear

[Male+Female]

×1000

Merits:-
 Itissimpletounderstandandeasyto

calculate
 Itdoesnotneeddetailedinformationfor

computation
Demerits:-
 Ittakesbothmenandwomen

populationintoconsideration
 Itcannotbeusedtocomparebirthrates

oftwoormorepopulation



2.GFR:Itisdefinedas”theaveragenumberof
live birthsoccurringto1000womenof

childbearingageinayear“.

GFR=

Numberoflivebirthsduring
ayear

Totalnumberofwomenofchild
bearingageintheyear

×1000

Merits:-

 Itissimpletounderstandandeasyto
calculate

 Itconsidersonlyfemalepopulationofthechild
bearingage

Demerits:-
Itdoesnotindicaterateofgrowththe

populationduetobirths
Itcannotbeusedtocomparefertilityratesof

twoormorepopulation



3.ASFR:Itisdefinedas“theaveragenumber
oflivebirthsoccurringto1000women
populationofaspecificagegroupinayear”.

ASFR=

Numberoflivebirthsinaspecified

agegroupinayear
Totalnumberoffemalesinthat

particularagegroupinayear

×1000

Merits:-

 Itissimpletounderstandandeasyto
calculate

Itcanbeusedforcomparisionoffertilityamongthe
agegroupsinthesamepopulation

Demerits:-

Itcannotbeusedforcomparisonoffertilityamong
theagegroupsinthedifferentpopulation

Itdoesnotindicatethegrowthofpopulationdueto
births



4.TFR:Itisdefinedas“Sum totalofannualage
specificfertilityrates”

49
∑ASFR

15
TFR=i×∑ASFR
჻i=5

i=magnitudeoftheageclass

Merits:-
Comparisionoffertilityratesofdifferentpopulation

 Itconsidersonlyfemalepopulationofchild
bearingage

Demerits:-
Itdoesnotindicatestherateofgrowthof

populationduetobirths
Itisbasedonassumptionsthatallwomen

survivethroughoutthechildbearingage



ReproductionRates:
Formeasuringtherateofgrowthofpopulationwe
calculatethereproductionrates.Reproductionrates
areoftwotypes,

1.Grossreproductionrate[GRR]
2.Netreproductionrate[NRR]

1.GRR :Itisdefinedas“Thesum ofannualWSFR
oftheentirereproductivespanwithoutmortality”
GRR=i×∑49

15WSFR

WSFR=
Femalebirths

Femalepopulation
×1000

Merits:-
Itisusefulforcomparingfertilityindifferent

areasorinthesameareaatdifferenttime
periods

Ithasanadvantageoverthetotalfertilityrates
Demerits:-

Itignoresthecurrentmortality.Allthegirlsborn
donotsurvivetilltheyreachthechildbearing
age



2.NRR:Itisdefinedas“theaveragenumberof
daughterthatwouldbeborntoafemale,ifshe
passedthroughherlifetimeconformingtothe
agespecificfertilityandmortalityratesofa
givenyear”.

49
NRR= i×∑WSFR×S

15
S=Survivalrates.

Merits:-
Ittakesintoaccountcurrentmortalityand

currentfertility
Itwillshowatendencyofincreaseordecrease

inpopulation
Demerits:-
Itcannotbeusedforforcastingfuture

populationchanges
Itassumesconstantratesoffertilityand

mortalityovergeneration.

Note:Inasituation,IfGRRperwomenisgreater
than1andNRRperwomenislessthan1then’the
conclusionisthepopulationisdecreasing’.



MortalityRates:
Mortality refers to deaths occurring in the

population.Thedeathsmaybeduetonumberof
causessuchassickness,accidents,oldageect,

Measurementofmortality:
1.Crudedeathrate[CDR]
2.Agespecificdeathrate[ASDR]
3.Standardizeddeathrate[STDR]
4.InfantMortalityrate[IMR]
5.Neo-natalMortalityrates[NMR]
6.Maternalmortalityrate[MMR]



1.Crudedeathrate:Itisdefinedas“theaverage
numberofdeathsoccurringintheyearperone
thousandindividuals”.
CDR=
Numberofdeathsoccuringintheyear

Averagepopulationintheyear
×1000

Merits:-
Itissimpletounderstandandeasytocalculate.
Itindicatestherateofdecreaseofpopulation

duetodeaths.
Demerits:-
Itisanoverallfigurewhichdoesnotgive

importancetoageandsexdistributionofthe
population.

Itcannotbeeffectivelyusedforcomparisonof
mortalityofdifferentpopulation



2.Agespecificdeathrate[ASDR]:Itisdefinedas
“Averagenumberofdeathsoccurringinagiven
agegrouponethousandindividualsinthatage
groupintheyear”.

ASDR=

Numberofdeathsinthespecific

agegroupinayear
Averagepopulationinthatage

groupinayear

×1000

Merits:-
Itconsidersagecompositionsofthepopulation.
Itisusedinthecomputationofstandardized

deathrates,Netreproductionratesandlife
tables.

Demerits:-
ASDRcannotbeusedforoverallcomparisonof

mortalityconditionsintodifferentregions.
Itignoressocialandoccupationalfactors.



3.Standardizeddeathrates[STDR]:Itisthe
weightedaverageofASDR’sofpopulationby
takingstandardpopulationasweights.

STDR[A]=
∑PA

∑P
STDR[B]=

∑PB

∑P
Where,P=standardpopulation

A=AgespecificdeathrateforpopulationA
B=AgespecificdeathrateforpopulationB

Merits:
Itisagoodmeasureofmortalitygiving

importancetoagegroups.
Itcanbeusedforcomparisonofmortalityof

twoormorepopulations.
Demerits:-
Itrequiresstandardpopulationanditisdifficult

toselectthestandardpopulation.
Itisdependentontheagestructureofthe

standardpopulation.



4.Infantmortalityrate[IMR]:Itisdefinedas
“averagenumberofinfantdeathsperthousand
livebirthsinayear”.Infantmeanschildrenaged
lessthanoneyear.

IMR=

Numberofdeathsamonginfants

intheyear
Totalnumberoflivebirths

inthesameyear

×1000

5.Neo-natalmortalityrate(NMR):Itisdefinedas
“averagenumberofneo-nataldeathsper
thousandlivebirthsinayear”.Hereneo-natal
babiesmeansagedlessthan28days.
NMR

=

Totalnumberofdeathsofneo-natal
babiesinayear

Totalnumberoflivebirthsoccuring

intheyear

×1000

6.Maternalmortalityrate(MMR):Itisdefinedas
“Averagenumberofdeathsamongmothersdue
tocausesrelatingtochildbirthperthousand
birthsinayear.

MMR=

Totalnumberofdeathofmothersdue
tochildbirthsinayear

Totalnumberofbirthsinayear
×1000



Usesofvitalstatistics:
Theyareofgreatuseinplanningand

evaluation
Ofeconomicandsocialdevelopmentofa
country.

Theyareusefultogovernmentagenciesfor
administrativepurpose.

Theyareverymuchusefulinmedical
research.

Theyareessentialindemographicresearch.
Theyarehighlyusefulintoanindividualby

thewayofrecordingbirth,death,marriage
anddivorceduringhisorherlifetime.

Theyarealsoofgreatuseatthe
internationalpointofview.

Theyareofgreatusetothegovernmentto
assesstheimpactoffamilywelfare
programmeinthecountry.



LifeTable:

Lifetableisatabularpresentationofnumerical
datadescribingthemortalityexperienceofa
cohort.
Cohort:Itisgroupofindividualswhoareborn

atthesametimeandwhoexperiencethesame
mortalityconditions,
Radix:Radixisthesizeofthecohort[Generally
100000]
Longevity:Itistheexpectednumberofyears
thatanewbornbabywouldlive.

Usesoflifetable:[5marks]
Lifetableareusedbylifeinsurance

companiestodeterminetherateof
premium forpoliciesofpersonsofdifferent
ages.

Itisusedforthemeasurementofgrowthof
populationinthecomputationofnet
reproductionrate.

Itisusedforestimatingthefuture
population.



Itisusedforbythegovernmentandprivate
organizationinplanninghealthcare.
Retirementage,educationalprogramme.

Itisusedforanalyzingtheeffectsof
moratalityontheageandsexcomposition
ofapopulation.

ComponentsofaLifetable:[5marks]
 X: x=ageofaperson.
 Ix:Thenumberofpersonslivingattheage

X
Thus,I0intheradix

 dx:Thenumberofpersons,amongIxpersons
reachingagex,whodiebeforereaching
theagex+1

dx=Ix–Ix+1

 qx:Theprobabilitythatapersonofexact
agexyearswiidiebeforereachingthe
age(x+1)years

qx=
dx

Ix
=MortalityRatio



Px:Theprobabilitythatapersonofagex
Survivesuptoagex+1.
Px=1-qx Survivalratio

Lx:thenumberofyearslived,intheaggregate
BythecohortofI0personsbetweenage
xandx+1.

Lx= 1-
dx

2

TX: Totalnumberofyearslivedby(total
FutureLifetimeof)thecohortafter
attainigagex
Tx=Lx +Lx+1 + LX+2 +………………………

ex: Expectationsoflife.Averagenumberof
yearsapersonsofagexcanbe
expectedtoliveundertheprevailing
mortality

ex=
Tx

Ix




