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This lecture will introduce you to: 

• Estimating the completeness of civil registration

• Potential data sources and providers

• Challenges associated with 

inequality assessment
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Estimating the completeness of civil registration

• Events include live birth, death, marriage, divorce, migration and etc.

• The challenging problem is how to derive the best estimate of the total 
number of events (=denominator)
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Events are births, deaths, marriages and divorce



Categories of methods

• Aggregated data analysis

• Record linkage analysis

• Indirect demographic analysis

• Internal assessment
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Events are births, deaths, marriages and divorce

Source:  Rao et al. (2020)



Aggregated data analysis

• This method involve comparing the number of aggregated observed vital events 
with reference aggregated number from alternate sources, for example the 
UNWPP. 

• The method makes use of crude death rate.

• The fundamental assumption is that reference data is 100% complete. 

• The method can be further extended to comparisons of aggregated numbers by 
sex, age and subgroups.

• Advantages: Simple and effective in tracking the overall progress.

• Disadvantages: Limited understanding of the underlying factors responsible for 
overall incompleteness.
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Aggregated data analysis

• Some examples of sources for CDRs:
• CRVS data for the same population from the recent past

• The mortality surveillance system 

• Sample household surveys (e.g. intercensal survey, SES or health surveys)

• Estimates from population or mortality models (e.g. WHO’s global health estimates 
(https://www.who.int/data/global-health-estimates ) 
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https://www.who.int/data/global-health-estimates


Aggregated data analysis
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Source:  Rao et al. (2020)

=1,288,560,000 * 
(6.3/1000)

The reference values are taken from the Indian Sample Registration system (SRS) 
which operates in parallel to CRVS system

= 
(6,463,779/8,117689)* 
100



Record linkage analysis

• Unlike the first method, this method involves direct comparison and linkage of 
individual records of vital events from two or more different sources, using 
defined variables and specific matching criteria.

• 4 records are generated:

• 1 set of matched records

• 2 sets of unique records from each data source 

• 1 set of missed records by both records

• The completeness can be estimated by:
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Record linkage analysis

• Due to the increasing availability of electronic data sources, the record linkage 
method has been increasingly practiced. 

• Several concepts and principles underlie the record linkage. For example,

• Comparability of data sources: the two sources should cover the same defined 
population, geographically and administratively.

• Clear definition of data collection and record linkage: Data collection for each 
source is undertaken separately, creating the potential variations in data 
recording arising from both respondents and operator errors. These variations 
should be documented and evaluated if the data sources meet the conditions

• Assured quality of data: Information in both sources should be complete and 
accurate to enable correct identification of matched and unmated records.
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Record linkage analysis: Capture-recapture

10

Estimation of Z is based on 3 
conditions:
1) Independence of 2 

sources🡪 prob of being 
included in one source is 
independent of prob of 
being included in the other 
sources

2) All events have an equal 
prob of being recorded in 
the data source🡪 no 
systematic exclusion of 
some subpop (e.g. age, sex, 
race)

3) Accuracy of reporting in 
each source🡪 all events 
are accurately recorded.

Source:  Rao et al. (2020)



Record linkage analysis: Capture-recapture
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• Suppose that the number of registered 
births in a given year and in a given 
geographic area is 1,200, whereas the 
number of registered births in a 
retrospective survey is 1,300.

• Suppose also that subsequent individual 
matching of the births recorded in the two 
systems that is successful is 900. 

• Using the equation given earlier, we have 
the estimated total number of birth =1,733 
(or 1200x1300/900).

Registration

Survey In Out Total

Sampled 900 400 1,300

Not 
sampled

300 133 (est.) 433

Total 1,200 533 1,733

Completeness of the listings of birth in the survey = 
1300/1733 = 75%

Completeness of the registration of births = 
1200/1733 =  69.2%



Record linkage analysis

• Advantages: Intuitively easy to understand; computational method for measuring 
completeness is straightforward. 

• Disadvantages: data quality from either sources could affect the accuracy of the 
matching process; lack of independence between two data sources; difficulty in 
gaining access to individual record data from either source.
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• Examples of methods: 
• Reverse survival method 

• Bayesian hierarchical models (BHM)

• Birth history analysis (BHA)

• Two-census method (TCM)

• For each method, prior to the application we need to examine: 
• Data requirements

• Assumptions

• Limitation & potential errors

Indirect demographic methods for estimating births 
and deaths



Internal assessment based on self-reports of registration

• This method takes the form of a special question on birth and death registration 
added to existing surveys such as DHS and MICS. 

• It asks respondents whether the vital events have been recorded by the CRVS 
system. 

• The method is subject to recall bias because the respondent may not remember 
details or did not communicate with CRVS official by themselves. 

• The completeness can be estimated by:
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Internal assessment based on self-reports of registration
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Source:  Lao PDR 2017 MICS report



Detailed assessment of completeness—example of birth 
registration completeness in Fiji

Source:  A presentation on High level methodology by Renee Sorchik, Consultant, ESCAP Statistics Division. https://www.unescap.org/events/2022/civil-
registration-vital-statistics-crvs-inception-workshop-assessing-inequalities

https://www.unescap.org/events/2022/civil-registration-vital-statistics-crvs-inception-workshop-assessing-inequalities


Detailed assessment of completeness—example of 
death registration completeness in Oman

Source:  Rao et al. (2020), p. 15-16



• Numerator: Registered births from MOHA

• Denominator: 
• Population and housing censuses and household surveys (e.g. MICS/LSIS)

• Births recorded in the census from LSB

• Birth registration and disaggregated data from LBS-LSIS/MICS

• Administrative data
• Births recorded/notified in health facilities from MoH

• School enrollment data for children entering school from Ministry of Education and 
Sport 

• Vaccination data from MoH 

Sources and providers for birth data for Lao PDR



• Numerator: Registered deaths from MOHA

• Denominator: 
• Population and housing censuses (LSB)

• Administrative data
• Registered deaths from MOHA

• Death recorded in health facilities from MoH

Sources and providers for death data for Lao 
PDR



Key broad steps of the CRVS project

Conducting an initial 
qualitative 
assessment

(Currently under review by 
LSB) 

Identifying and 
evaluating 

secondary data to be 
used for quantitative 

inequality 
assessment

Applying indirect 
demographic methods to  
measure completeness 

and coverage of civil 
registration

1 2 3



• Data access and sharing process

• Discrepancy in definitions used by different agencies (e.g. geographic 
boundaries)

• Availability of disaggregated data 

• Issues related to data quality

• Coordination and communication with other relevant agencies responsible for 
collecting administrative data 

• Limited timeframe

Challenges to conducting the inequality assessment



Q & A 


