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Understanding both the numerator and denominator

Concepts and ideas relating to assessment of completeness

Recap of Monday and Tuesday

The potential impact of COVID-19 on estimating completeness 

Adjustments to the numerator for delayed registration

Estimating completeness of birth registration (part 1)



Estimating completeness of death registration

• Using the UN World Population Prospects (UNWPP) as the denominator, for 
all deaths and under-5 deaths

• Using alternative estimates for the denominator

• Introduction to ‘death distribution methods’ for estimating adult death 
completeness

Estimating completeness of birth registration (part 2)

• Using data from a census to derive estimates of the number of births in the 
years prior to the census using reverse-survival approaches

• Using fertility rates from a census or survey applied to numbers of women

• Possible uses of administrative and/or health data to estimate 
completeness

Topics to be covered today



Three distinct approaches

• Estimating past numbers of births from a census age distribution

• Application of a set of derived fertility rates to a population age structure

• Making use of administrative data

While population projection-type approaches enforce a degree of 
consistency between population numbers, and estimates of either births 
or deaths, there are approaches that do not rely on the results of 
population projections to estimate the denominator

Birth registration completeness (part 2)



Similarly, the population of women aged 15-64 represent the survivors, 
over the past 15 years, of women of childbearing age (15-49) over that 
period

The enumerated population of children, by single years of age from 0 to 
14 represent the survivors of past births

• For example, those aged 0 at the time of the census are the survivors of 
births in the 12 months before the census

Past births from a census age distribution: 
Reverse survival



Here, we are interested in the numbers of births over the past 15 years 
implied by the census data 

The reverse survival approach makes use of this insight, in conjunction 
with assumptions about

• past mortality rates (of children; and women of childbearing age); and

• an age-pattern (not level ) of fertility rates

to estimate the number of births that must have occurred in previous 
years to generate the observed numbers of children aged 0-14 by single 
years of age; and from that to generate an estimate of the level of 
fertility

Past births from a census age distribution: 
Reverse survival (2)



The method is fully described and implemented in Tools for 
Demographic Estimation, but three particular cautions apply when 
adopting this approach:

• The method is completely dependent on the accuracy and completeness of 
the census data. Under- or differential-enumeration by age will distort the 
estimate of the number of births in previous years

• The method produces estimates of births in 12 month periods ending on the 
census anniversary. Interpolation is required to center those estimates to 
the middle of a calendar year

• The method assumes that migration can safely be ignored. This is probably 
acceptable at a national level, but increasingly tenuous at subnational levels, 
or where there is significant migration of those under the age of 15

Past births from a census age distribution: 
Reverse survival (3)

http://demographicestimation.iussp.org/content/estimation-fertility-reverse-survival


Given the sensitivity of the method to the accuracy and completeness of 
the census enumeration, it is essential to cross-check the estimates of 
the number of births against those from another source before using 
them as a denominator 

Past births from a census age distribution: 
Reverse survival (4)

If useable, this approach allows the derivation of expected numbers of 
births by year, for up to 15 years before the census, by sex, or by sub-
national geographies

Example : Cambodia 2008



Children Women

0 281,260 10-14 815,930

1 261,320 15-19 780,320 

2 268,410 20-24 697,160 

3 286,810 25-29 626,430 

4 278,990 30-34 361,650 

5 293,760 35-39 435,880 

6 293,490 40-44 393,760 

7 302,060 45-49 352,520 

8 315,970 50-54 294,280 

9 267,190 55-59 230,200 

10 326,980 60-64 160,590 

11 280,260

12 354,120 

13 356,920 

14 354,830 
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Reverse-survival (Cambodia 2008) : TFR



Reverse-survival (Cambodia 2008) : Births



We can also estimate the numbers of births in a population by applying 
a set of fertility rates derived from a census, a DHS, a MICS, or similar 
surveys

• These fertility rates could be based on direct calculation, or after application 
of a relational Gompertz model that corrects for known deficiencies in the 
collection of data on both lifetime and recent fertility in a census

• Given the assumptions required in the derivation of the age-specific fertility 
rates from a census, and the generally slow pace of change in fertility rates, 
precision in recasting the fertility rates to the mid-calendar year is not 
warranted: apply the rates derived to the number of women (by age group) 
at the mid-calendar year closest to the date to which the fertility rates apply

Using fertility rates from a census or a survey 
applied to a population of women

http://demographicestimation.iussp.org/content/relational-gompertz-model


We can also estimate the numbers of births in a population by applying 
a set of fertility rates derived from a census, a DHS, a MICS, or similar 
surveys

• Age-specific fertility rates from a DHS/MICS can be readily calculated –
usually using a three-year window owing to the relatively small sample size 
of these surveys – for the three calendar years before the survey. 

• The resultant estimates will thus apply to the middle of the three calendar 
years

Using fertility rates from a census or a survey 
applied to a population of women
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i
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The ‘true’ number of births is estimated by applying the observed fertility 
rates to the population of women (by age) at that time:



Example from SA2016DHS, fertility rates for 2013-15

Using fertility rates from a census or a survey 
applied to a population of women

Age 
group

ASFR per 1000 
(mid-2014)

StatsSA MYPE 
(women 2014) Births

15-19 76.30 2 593 395 197 865
20-24 129.68 2 604 288 337 713
25-29 138.05 2 439 436 336 755
30-34 100.87 2 056 054 207 384
35-39 62.62 1 763 529 110 435
40-44 23.44 1 639 736 38 434
45-49 2.54 1 482 603 3 759
TOTAL 2.67 (TFR) 1 232 346

2014 estimates Births Completeness
Registered (year zero) 954 385
Registered (ultimate) 1 030 901

UNWPP(year zero)
1 205 147

79.2%
UNWPP(ultimate) 85.5%

Alt. (year zero)
1 232 346

77.4%
Alt. (ultimate) 83.7%



In situations where school enrolment is (almost) universal, an 
alternative is to make use of administrative data on enrolment by age

• Particular care must be taken if significant gender disparities in school 
enrolment are known, or suspected, to exist

• The number of children of school-going age can be estimated from 
administrative data on school enrolments (by age), escalated by an age-
specific enrolment ratio, which may be sourced from a census:

• This can be used in a reverse-survival analysis to derive an estimate of the 
number of births that gave rise to the children of school-going age

Making use of administrative data

Enrolled children aged ( )
Children aged ( ) .Children aged ( ) in the census

Enrolled children aged ( ) in the census

x
x x

x




To most accurately estimate the number of births, it is also preferable 
that the vaccine chosen for tracking

• is administered neonatally

• is a single-dose vaccine (or tracked as the first dose of a multi-dose vaccine)

Making use of health data

For this approach to be successfully applied, it is essential that

• the vaccination chosen for tracking is near-universal in its 
administration; and

• record-keeping of vaccinations by the Ministry of Health is complete, 
accurate, and timely

Routine vaccination data collected by national ministries of health may 
also provide another estimate of the number of births




