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Counting births and deaths 3

A global assessment of civil registration and vital statistics 
systems: monitoring data quality and progress
Lene Mikkelsen, David E Phillips, Carla AbouZahr, Philip W Setel, Don de Savigny, Rafael Lozano, Alan D Lopez

Increasing demand for better quality data and more investment to strengthen civil registration and vital statistics 
(CRVS) systems will require increased emphasis on objective, comparable, cost-eff ective monitoring and assessment 
methods to measure progress. We apply a composite index (the vital statistics performance index [VSPI]) to assess the 
performance of CRVS systems in 148 countries or territories during 1980–2012 and classify them into fi ve distinct 
performance categories, ranging from rudimentary (with scores close to zero) to satisfactory (with scores close to one), 
with a mean VSPI score since 2005 of 0·61 (SD 0·31). As expected, the best performing systems were mostly in the 
European region, the Americas, and Australasia, with only two countries from east Asia and Latin America. Most low-
scoring countries were in the African or Asian regions. Globally, only modest progress has been made since 2000, with 
the percentage of deaths registered increasing from 36% to 38%, and the percentage of children aged under 5 years 
whose birth has been registered increasing from 58% to 65%. However, several individual countries have made 
substantial improvements to their CRVS systems in the past 30 years by capturing more deaths and improving 
accuracy of cause-of-death information. Future monitoring of the eff ects of CRVS strengthening will greatly benefi t 
from application of a metric like the VSPI, which is objective, costless to compute, and able to identify components of 
the system that make the largest contributions to good or poor performance.

Introduction
Well functioning civil registration and vital statistics 
(CRVS) systems provide governments with reliable and 
up-to-date information about the number of births and 
deaths, and causes of death, in their populations, which 
enables them to deliver health and social development 
programmes more eff ectively.1 However, many 
low-income and middle-income countries have 
registration systems that cover only part of the 
population, with no cause of death data for those dying 
outside hospitals and no routine compilation of data for 
analysis, dissemination, and policy purposes.2–4 Although 
donors and development agencies have recognised the 
need for vital statistics to monitor the millennium 
development goals (MDGs), international support for 
improvement of CRVS has been underfunded and poorly 

coordinated. Few methods and strategic approaches have 
been available to improve CRVS systems, and the 
absence of global and regional leadership has led to 
widespread inertia in development of CRVS systems. 
Further, absence of a global database and globally 
applicable framework to cost-eff ectively monitor and 
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Key messages

• Global progress with civil registration and vital statistics 
(CRVS) systems in the past 30 years has been 
disappointingly slow, despite their importance for 
population health and human development

• Evidence from some countries suggests that rapid and 
sustained progress is possible with the key components 
of a CRVS system, such as registration completeness, 
cause-of-death data quality, and the level of detail on 
causes of death that is available

• Death registration completeness has improved only 
modestly, but system development progress has led to an 
increase in the number of deaths recorded by systems able 
to reliably assign a cause of death

• Results from the specifi c component analysis of national 
CRVS systems suggest that eff orts to improve 
completeness of registration, report causes of death in 
more detail (eg, age and sex, and more detailed cause 
lists), and strengthen cause of death certifi cation practice 
will have the greatest immediate benefi t for CRVS 
improvement strategies

• Monitoring the eff ect of CRVS strengthening activities will 
greatly benefi t from performance index metrics that identify 
the largest contributors to poor and good performance 

Search strategy and selection criteria

The search strategy included a search of websites of 
international health and development agencies with 
mandates covering aspects of civil registration and vital 
statistics (CRVS), a search of relevant electronic databases 
(PubMed and Google Scholar), scanning of reference lists from 
relevant published studies, study of conference proceedings, 
and direct contacts with technical and in-country experts for 
references to relevant publications and grey literature. 
Preference was given to papers with a focus on low-income 
and middle-income countries and that addressed CRVS in a 
systemic way. Exclusion criteria were a reference period before 
2000 and the production of vital statistics from sources other 
than the civil registration system. 

http://crossmark.crossref.org/dialog/?doi=10.1016/S0140-6736(15)60171-4&domain=pdf
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assess national CRVS systems has hindered eff orts to 
advocate and build more reliable CRVS systems.2

Monitoring CRVS progress
In view of the increased demand for better vital statistics, 
and the investments that will need to be made both by 
governments and donors, there is obvious interest to 
ensure that CRVS strengthening activities are working, and 
that systems are improving according to plan.5 We might 
reasonably expect, therefore, that funding the new regional 
CRVS strengthening plans that Abouzahr and colleagues2,3 
describe will need more than simply assessment of whether 
planned activities have taken place, or not, or whether 
countries have taken substantial steps towards 
establishment of a system of registration and certifi cation 
of births, deaths, and causes of death.6 Rather, for maximum 
eff ect, each regional plan will need an accountability 
framework with specifi c, measurable indicators that can 
reliably and effi  ciently ascertain whether the implemented 
activities have had the desired eff ect.7 The ability to track 
and prove global progress will be crucial, especially for the 
2015 sustainable development agenda.

So far, CRVS performance has been assessed by 
three broad approaches:8 expert reviews,9–18 country 
self-assessments,19,20 and external assessment of CRVS 
output.21–25 Each approach has advantages and limitations. 
The regional CRVS plans are based on the application of, 
and evidence produced by, the WHO and University of 
Queensland (UQ) assessment methods1,3,20 and the lessons 
learnt26–30 in countries. Although these methods enable 
country stakeholders to jointly assess the entire CRVS 
system (inputs, processes, and output) the self-assessment 
approach used means that some subjectivity is unavoidable.

Most attempts to assess CRVS sytems globally have 
focused on one aspect of the system, such as birth 
registration coverage15,31 or coverage and quality of cause-
of-death certifi cation.4,32 Since 1999, UNICEF has included 
a question in its multiple indicator cluster surveys done 
in about 50 low-income and middle-income countries 
that asks mothers about the registration status of their 
children under the age of 5 years. Similar information 
has likewise been recorded as part of the Demographic 
and Health Surveys (DHS) platform. However, although 
the estimates derived from these two survey programmes 
provide insights into the proportion of children in this 
age group whose births have been registered,31 the year of 
registration is needed to calculate standard birth 
registration rates. Furthermore, as acknowledged by 
UNICEF,15 what mothers report as registered might diff er 
greatly from what civil registration reports because of 
confusion between the birth notifi cation paper (delivered 
by the health facility or doctor) and the birth registration 
certifi cate. Based on data around 2009, the WHO 
undertook a global assessment32 of the quality of cause-of-
death data, classifying countries into three categories on 
the basis of use of International Classifi cation of Diseases 
(ICD) 9 or 10, coverage levels, and the proportion of 

ill-defi ned causes,32 but did not quantify the eff ects of 
these factors on data quality or make a composite index. 
The only agency that  routinely collects information for 
both birth and death registration is the UN. However, the 
country coverage is incomplete, and the data have 
methodological problems because many countries report 
according to the year in which registration took place and 
not the year in which the event occurred. Therefore, these 
data cannot be used to correctly calculate registration 
coverage for any specifi c birth or death cohort.33

A major limitation of these sources of CRVS 
performance is that none can eff ectively and reliably be 
used to monitor global progress with CRVS systems 
development. To critically appraise development, quality, 
and policy utility of CRVS systems, we apply a new 
composite indicator8 that objectively assesses system 
performance on the basis of mortality data generated from 
CRVS systems worldwide. No other CRVS assessment 
method based on output data has used a composite metric 
to empirically summarise system performance.

Measurement of CRVS performance
Methodological research suggests that the performance 
of CRVS systems, which includes utility of data produced, 
can be adequately measured by a single composite 
metric, the vital statistics performance index (VSPI).8 
The VSPI assesses CRVS performance through use of 
mortality data as a proxy for the quality and utility of all of 
the vital statistics produced by the civil registration 
system. This proposition is justifi ed by the observation 
that birth registration levels are generally higher than 
those of death registration.33

The VSPI was computed on a continuous scale from 
zero to one for each calendar year of vital statistics data 
that have been reported since 1980 and are publicly 
available for a country. A value of one or close to 
one signifi es that the data for that country in that 
year (country-year records) accurately represent the 
epidemiological profi le of the population from which 
they are generated, and are fi t for policy use, whereas a 
value of zero indicates that data are unrepresentative of 
the epidemiological profi le in that population and thus 
are of little or no use for policy.

Description of the six VSPI components
The VSPI metric comprises six components: completeness 
of death reporting, quality of death reporting, level of 
cause-specifi c detail, internal consistency, quality of age 
and sex reporting, and data availability or timeliness, each 
of which captures a diff erent aspect of data accuracy or 
utility.8 A key characteristic of the utility of all CRVS 
systems is the extent to which they cover the entire 
population and register all births and deaths. The 
completeness estimate of the VSPI is generated by a 
combination of adult and child mortality estimates and 
the registered numbers of deaths. A frequently used 
measure of quality of cause of death reporting is the 
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proportion of ill-defi ned deaths.34 The VSPI uses the 
broader concept of so-called garbage coding from the 
Global Burden of Disease (GBD) lexicon, with further 
classifi cation of ill-defi ned codes into entirely meaningless 
(such as ill-defi ned causes) or somewhat meaningful 
(such as malignant neoplasm of unspecifi ed site).35,36 To 
meet the needs of public health planners, a minimum 
level of detail of the cause of death list is needed. The 
indicator measures the number of separate categories of 
cause of death reported compared with the GBD 2010 
cause list of 192 individual categories.37 Another 
component of data quality assessed is internal consistency, 
namely, the extent to which reported causes are biologically 
plausible. Missing data for age and sex of the decedent (ie, 

demographic characteristics) contribute to decreased data 
utility. Finally, an often overlooked component of CRVS 
performance is public availability and timeliness of data. 
This timeliness is captured by a weighted smoothing 
algorithm that emphasises consistent and recent data 
availability over intermittent and untimely data.

Data sources
The data used to calculate the VSPI score and the six 
quality components for each country were extracted from 
the mortality database of the GBD 2010 Study37 (last 
updated for GBD 2013 Study). This database is the most 
comprehensive database for human mortality assembled 
so far, and makes use of publicly available sources from 

Figure 1: Typology of civil registration and vital statistics (CRVS) systems on the basis of vital statistics performance index (VSPI) scores for best available year between 2005 and 2012
ATG=Antigua. VCT=St Vincent. LCA=Santa Lucia. TTO=Trinidad and Tobago. TLS=Timor Leste. FSM=Federated States of Micronesia. Group 1: (Very high VSPI ≥0·85) includes 46 countries with 
satisfactory death registration systems capable of producing data of suffi  cient quality for public health, research, and planning purposes. Most of these countries are in Europe, North America, and 
Australasia, all regions with a long tradition of civil registration. Some, however, are low-income and middle-income countries from Latin America and the Caribbean (Chile, Cuba, and Venezuela), the 
Middle East (Kuwait), Africa (Mauritius), and Central Asia (Kyrgyzstan). All are characterised by death registration completeness close to 100%, and with suffi  ciently reliable and detailed cause-of-death 
data for most public health purposes. Mortality statistics in these countries are generally timely and publicly available. Group 2: (High VSPI 0·70–0·84) includes 28 countries with well functioning 
systems; all are typically able to register most deaths but their mortality data are less timely and include more ill-defi ned and unspecifi ed causes of death. Most of the countries in this group are from 
Europe (eg, Belgium, Bulgaria, Greece, Italy, Macedonia, Poland, Portugal, and Russia) and Latin America (eg, Argentina, Brazil, Colombia, and Guatemala), and some countries or territories from Asia 
(eg, Hong Kong, Malaysia, Singapore, and Taiwan) and Africa (Egypt and South Africa). Group 3: (Medium VSPI 0·50–0·69) includes 21 countries in which the CRVS systems are operational but do not 
have complete population coverage and the detail, and quality of mortality data are less useful for policy; moreover, data are not consistently made available. This group primarily comprises countries 
from central Asia (eg, Armenia, Kazakhstan, Georgia, Ukraine, and Uzbekistan), southeast Asia (eg, Thailand and Philippines), the Middle East (eg, Iran, Jordan, and Turkey) and Latin America (eg, 
Ecuador, Peru, Paraguay, and Uruguay). Group 4: (Low VSPI 0·25–0·49) includes 14 countries or jurisdictions with CRVS systems that are still evolving with respect to registration completeness and 
quality of data. This group includes Albania, Algeria, Azerbaijan, Belarus, Bosnia, Brunei, China, Fiji, Montenegro, Oman, Palestine, Sri Lanka, Syria, and Tajikistan. China has made substantial progress 
with its CRVS system in recent years. Group 5: (Very low VSPI <0·25) includes 39 countries primarily from south Asia and southeast Asia, including the large populations of Bangladesh, India, Myanmar, 
and Pakistan, several from Africa (Ghana, Kenya, Libya, Morocco, Tanzania, and Zimbabwe), one from South America (Bolivia), and some Pacifi c Island populations (Kiribati, Marshall Islands, and 
Tonga). Most of these countries only report data sporadically and for only a fraction of all deaths that occur. Any cause-specifi c mortality data reported from these countries usually comes from 
hospitals. For the remaining 60 or so countries, most of which are in Africa, civil registration systems are either non-existent or so weak that data are not compiled or reported.
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countries, including data recorded by WHO, the UN, and 
from statistical and research publications. The mortality 
data selected for this analysis were limited to data derived 
from civil registration, or from hospital reporting 
systems, in countries with poorly functioning registration 
systems. Additionally, systems that do not record (or 
report) cause-of-death data but only register deaths by 
age and sex (16% of all country-year records) have been 
included in this global analysis.

CRVS performance in countries between 1980 
and 2012
We calculated the VSPI and its components for each of 
the 3507 country-years of vital statistics available for 
148 countries and territories between 1980 and 2012. We 
chose 2012 as the most recent year to include to give 
countries up to 2 years to fi nalise processing and 
dissemination of their vital statistics. The availability of 
data for countries ranged from 1 year (eight countries) to 
all 33 years (14 countries). We classifi ed populations into 
fi ve categories of CRVS performance on the basis of the 
best VSPI score since 2005 (fi gure 1). Use of the best, 
rather than the most recent, score enables systems to be 
judged on their demonstrable CRVS capability, 
recognising that this capability might be aff ected by 
temporary data-processing problems, organisational 
issues, or external factors.

The historical European model, in which national civil 
registration systems have developed over hundreds of 
years, has induced pessimism about the prospects of rapid 
progress with CRVS systems in low-income and middle-
income countries.38 5-yearly average country scores for a 
32-year period suggest that this is not necessarily the case 
(table). Indeed, some countries have shown that substantial 
system improvement is possible within a decade, through 
a combination of government commitment, strategic 
application of CRVS tools and methods, innovation, and 
increased demand for data. 

Although most countries that have the strongest 
performing systems at present (VSPI ≥0·85) had well 
functioning systems in the 1980s, some did not, and have 
made substantial and consistent progress since then (eg, 
the Baltic States, Belize, Brazil, Costa Rica, Croatia, 
El Salvador, the Republic of Korea, Kyrgyzstan, Mexico, 
Moldova, Macedonia, Slovenia, and South Africa). 
Systems in other countries began to improve later (after 
2000), such as Bahrain, Cyprus, Egypt, Iran, Jordan, 
Malaysia, Maldives, Nicaragua, Qatar, and Saudi Arabia, 
showing that substantial CRVS progress is possible in 
less than a decade; indeed, system improvements in 
China, Fiji, Oman, Taiwan, and Turkey suggest that 
substantial progress is possible in 5 years.8,39 Countries in 
which CRVS system performance has not improved in 
the past 30 years (based on publicly available data) 
include Burma, Libya, Zimbabwe, and some Pacifi c 
Island countries. Some countries, having attained 
functional CRVS systems in the 1990s, have struggled to 

make further progress, including Armenia, Dominican 
Republic, Georgia, Grenada, Jamaica, Paraguay, Peru, the 
Philippines, and Sri Lanka. Of even greater concern, 
CRVS system performance in many of the former Soviet 
states has declined, notably in Azerbaijan, Belarus, 
Kazakhstan, Tajikistan, and Turkmenistan. 

The vital statistics performance of a CRVS system 
depends on the quality of data produced, which is 
collectively captured by the fi rst fi ve components of the 
VSPI, and availability and timeliness of the data, which 
are measured by the last component. Importantly, VSPI 
scores can be aff ected by organisational or political 
factors and policies that disrupt or delay the availability 
of data, which decrease the VSPI score for reasons other 
than data quality.40

Contribution of data quality components to 
CRVS performance
Although the composite nature of the VSPI enables 
assessment of overall CRVS performance, the individual 
scores for each of the six components of the composite 
metric identify the major determinants of change or 
stagnation in the vital statistics output. For countries 
with weaker systems, improvement of registration 
completeness through interventions such as eff ective 
integration of community health workers in notifi cation 
of vital events, application of mobile phones and other  
related information and communication technology 
(ICT) innovations that enable real-time tracking of vital 
events across the country, should be given higher priority 
than other improvement measures. Of the six quality 
components of the VSPI, implementation of measures to 
improve completeness is likely to be more complex and 
time-consuming than the technical interventions 
available to improve the scores of other components. For 
example, purposeful and strategic initiatives to train 
doctors in correct medical certifi cation, adoption of the 
standard international cause-of-death certifi cate, and use 
of more detailed cause-of-death lists to improve the policy 
relevance of CRVS data are all cost-eff ective interventions 
that countries can implement in a fairly short period of 
time to improve the quality of cause-of-death statistics (as 
has been done in some countries).

More information about the individual contribution of 
specifi c quality components (registration completeness, 
cause-of-death data quality [garbage coding], 
demographic information about decedents, implausible 
diagnoses, and amount of cause of death detail) to each 
country’s VSPI score can be found in a paper by Phillips 
and colleagues.8 Among countries with poor system 
performance (VSPI <0·70), three components 
(registration completeness, cause of death detail, and 
data quality) account for much of the observed 
weakness, providing very clear policy guidance about 
priority interventions; only weaker systems (VSPI 
<0·50) show evidence of incorrect reporting of sex or 
age of decedents or biologically implausible diagnoses.
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 1980–84 1985–89 1990–94 1995–99 2000–04 2005–09 2010–12

Afghanistan ·· ·· ·· ·· ·· ·· ··

Albania 0·0 16·1 42·1* 60·7 59·0 27·1† 5·3†

Algeria 9·4* 6·0* 4·4* 3·2* 4·4* 23·1* 15·1*

Andorra 0·0 0·0 1·6* 2·3 1·5* 6·5* 7·0*

Angola ·· ·· ·· ·· ·· ·· ··

Antigua and Barbuda 11·2* 45·0 70·2 77·7 81·0 82·1 52·4

Argentina 85·4 84·8 84·6 83·7 81·9 80·7 66·5*

Armenia 11·5* 31·2 43·1 45·6 46·6* 32·9* 45·7

Australia 93·9 93·8 93·7 93·0 92·5 92·0 86·7

Austria 90·5 90·1 90·0 89·1 87·5 91·1 86·0

Azerbaijan 12·5* 31·9 41·8† 41·6 38·6† 27·1* 13·5*

Bahamas 66·4* 48·2* 27·9* 66·7 82·0 84·1 40·1

Bahrain 7·0* 14·8* 10·2* 10·6* 37·0 58·6 39·3*

Bangladesh 0·0 0·0 0·0 0·0† 0·0 0·0 0·0

Barbados 78·5 79·0 80·8 52·5 51·4 75·5 37·5

Belarus 21·1* 39·5 50·8 45·7* 48·6* 33·3* 28·9*

Belgium 82·7 84·1 85·5 86·8 56·1* 75·3 69·6

Belize 63·6 50·3* 48·9* 65·0 79·3 85·2 54·9

Benin 0·0 0·0 0·0 0·1† 0·1† 0·0 0·0

Bermuda 72·0* 79·9 89·5 89·6 89·1 83·8* 41·7*

Bhutan 0·0 0·0 0·0 0·0 5·5† 6·0 4·0

Bolivia 0·0 0·7* 0·9 0·1 21·9 16·8† 4·4

Bosnia and Herzegovina 1·2* 41·5 56·7 13·2* 9·2* 10·1* 19·0*

Botswana 0·0 0·0 0·0 0·0 0·0 6·2† 4·5

Brazil 65·8 65·5 67·6 71·5 75·3 79·9 68·8*

Brunei Darussalam 3·6* 9·0* 8·8* 21·6* 30·8* 22·5* 35·8*

Bulgaria 84·9 86·1 85·3 83·8 80·3 82·0 82·9

Burkina Faso ·· ·· ·· ·· ·· ·· ··

Burundi ·· ·· ·· ·· ·· ·· ··

Cambodia ·· ·· ·· ·· ·· ·· ··

Cameroon ·· ·· ·· ·· ·· ·· ··

Canada 93·2 92·3 90·5 89·1 89·0 90·8 60·6*

Cape Verde 18·4* 7·0* 4·1* 1·6* 0·9* 0·2 0·0

Central African Republic ·· ·· ·· ·· ·· ·· ··

Chad ·· ·· ·· ·· ·· ·· ··

Chile 85·3 86·2 87·0 88·1 89·0 90·6 60·4*

China 0·0 0·0 0·2 0·5 0·7† 7·3† 28·6

Colombia 73·3 76·1 77·5 78·3 82·7 80·1* 40·1*

Comoros ·· ·· ·· ·· ·· ·· ··

Congo (Brazzaville) ·· ·· ·· ·· ·· ·· ··

Costa Rica 80·0 85·0 85·7 87·8 89·7 90·2 84·9

Côte d’Ivoire ·· ·· ·· ·· ·· ·· ··

Croatia 0·0 41·1 75·1 82·7 85·5 87·0 88·8

Cuba 91·2 90·8 90·9 89·8 88·2 90·5 74·3

Cyprus 10·8* 10·7* 10·7* 11·7* 20·6* 60·5 76·6

Czech Republic 10·3* 39·5* 82·2 88·8 89·0 89·7 90·3

Democratic Republic of the Congo ·· ·· ·· ·· ·· ·· ··

Denmark 80·2 65·8 63·2 78·5 87·3 88·2 82·7

Djibouti ·· ·· ·· ·· ·· ·· ··

Dominica 67·5 68·9 70·4 70·8 70·8 79·1 67·9

Dominican Republic 54·1 58·1 50·6 47·7 49·0 50·9 40·8

Ecuador 82·5 79·0 75·5 71·5 68·8 65·3 51·6

(Table continues on next page)
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 1980–84 1985–89 1990–94 1995–99 2000–04 2005–09 2010–12

(Continued from previous page)

Egypt 40·4* 19·2* 27·9* 16·5* 41·6 67·9 68·5

El Salvador 29·6* 28·7* 38·8* 56·8 69·6 73·5 48·0*

Equatorial Guinea ·· ·· ·· ·· ·· ·· ··

Eritrea ·· ·· ·· ·· ·· ·· ··

Estonia 21·3*† 38·9† 53·6† 80·0 91·7 93·5 94·5

Ethiopia

Fiji 9·0* 7·1* 2·8* 5·3* 14·0* 8·1 25·3

Finland 81·2 73·4 89·5 93·7 94·5 95·1 90·0

France 83·0 83·9 84·8 84·6 84·7 86·4 72·0*

Gabon 0·0 0·0 0·0 0·0 0·5† 1·0† 0·3

Georgia 12·4*† 32·2† 39·3*† 41·4† 52·3* 53·4* 42·4*

Germany 86·5 86·9 87·8 88·5 88·9 89·5 89·8

Ghana 0·0 0·0 0·0 0·0 2·1 1·1 0·7

Greece 84·2 83·1 81·5 81·0 78·6 76·5 65·8

Grenada 6·7* 24·5* 58·5 59·4* 46·7* 76·0 67·1

Guatemala 71·2* 58·9* 79·9 81·8 73·1 74·2 49·0*

Guinea ·· ·· ·· ·· ·· ·· ··

Guinea-Bissau ·· ·· ·· ·· ·· ·· ··

Guyana 8·2* 21·8* 63·5 77·2 62·9 70·7 44·2

Haiti 1·5* 0·6* 0·2* 0·5 5·0 4·9 1·0

Honduras 37·6 19·9 23·0* 5·0 0·6 0·1 0·0

Hong Kong 85·8 86·1 86·0 83·6 81·9 82·5 77·2

Hungary 93·7 93·0 92·8 93·6 94·9 95·4 95·7

Iceland 91·5 92·6 91·2 90·5 91·2 91·3 60·6*

India 20·5 13·7 14·5 8·2 4·9 4·6* 3·8*

Indonesia ·· ·· ·· ·· ·· ·· ··

Iran 9·1 7·2* 3·4* 8·3* 30·4† 50·7 45·6

Iraq 0·0 1·3* 2·0 0·3 0·0 5·2 9·4

Ireland 91·5 91·6 91·5 90·5 86·9 85·3 72·7

Israel 86·2 86·6 87·2 87·9 88·5 88·5 84·2*

Italy 86·3 86·3 86·5 86·5 81·7* 64·1* 65·5

Jamaica 62·2 69·4 51·2 11·7* 40·0 53·5 15·7

Japan 88·3 87·8 86·8 88·1 88·8 88·0 81·9

Jordan 1·1* 0·6* 0·8* 0·5* 3·3 39·4 45·2

Kazakhstan 13·6* 36·3 62·4 80·3 68·7 50·0* 36·3

Kenya 0·0 0·0 0·0 0·0 0·0 0·0† 0·0

Kiribati 0·0 0·0 21·1* 50·9 42·9* 9·8* 1·6

Kuwait 89·8 74·6* 28·0* 52·1 66·5 81·3 80·7

Kyrgyzstan 12·5* 33·2 43·3 44·9 63·1 81·8 71·7*

Laos ·· ·· ·· ·· ·· ·· ··

Latvia 53·4† 53·4† 54·2 66·7 85·7 88·7 90·4

Lebanon ·· ·· ·· ·· ·· ·· ··

Lesotho ·· ·· ·· ·· ·· ·· ··

Liberia ·· ·· ·· ·· ·· ·· ··

Libya 1·1* 0·7·0* 1·0 2·0* 2·9* 1·9 1·0

Lithuania 21·1*† 38·5† 55·8† 83·7 92·6 93·8 78·4*

Luxembourg 85·3 85·9 86·2 86·3 86·9 86·4 81·4

Macau 2·2* 4·8* 9·5* 16·5* 9·0* 7·5* 6·0*

Macedonia 1·1* 1·2* 32·9* 74·3 78·7 75·8 67·6*

Madagascar 0·4 7·6 11·2 7·7 1·3 0·1 0·0

Malawi 0·0 0·0 0·0 0·0 0·0 0·2† 0·2

(Table continues on next page)
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 1980–84 1985–89 1990–94 1995–99 2000–04 2005–09 2010–12

(Continued from previous page)

Malaysia 44·9* 14·9* 7·9* 23·3* 57·9 71·8* 36·5

Maldives 10·7* 10·1* 9·1* 9·0* 31·8 46·9* 48·3

Mali 0·5 0·5 0·1† 0·0 0·0 0·0 0·0

Malta 87·9 87·8 89·6 90·5 90·2 90·7 86·1

Marshall Islands 0·0 1·9* 5·1* 5·4* 1·5 2·4* 0·9

Mauritania ·· ·· ·· ·· ·· ·· ··

Mauritius 80·7 84·4 84·5 81·7 79·9 83·8 81·7

Mexico 74·1 76·1 80·2 82·3 84·6 86·3 88·2

Micronesia, Federated States of 0·0 0·0 0·0 0·0 0·5* 0·7 0·1

Moldova 13·0*† 35·4† 60·6 79·6 86·6 91·5 93·2

Mongolia 6·4* 5·8* 7·8* 15·2* 9·0*† 3·4*† 15·3†

Montenegro 0·0 0·0 1·1* 5·9* 12·2* 22·7* 24·5*

Morocco 0·4* 0·6* 1·7* 1·9* 1·4* 10·3* 10·8

Mozambique 0·0 0·0 0·0 0·0 0·0† 0·0 0·0

Myanmar 0·0 0·0 0·0 0·0 0·0 1·6* 0·5

Namibia ·· ·· ·· ·· ·· ·· ··

Nepal ·· ·· ·· ·· ·· ·· ··

Netherlands 89·0 89·0 88·2 87·8 87·4 88·0 83·3

New Zealand 93·9 93·1 92·8 92·6 93·0 94·4 62·7*

Nicaragua 0·1* 7·3* 45·3 49·7 64·7 73·3 73·4

Niger ·· ·· ·· ·· ·· ·· ··

Nigeria 0·0 0·0 0·0 0·0 0·0† 0·0† 0·0

North Korea ·· ·· ·· ·· ·· ·· ··

Norway 78·4 74·2 84·8 87·1 87·6 87·7 87·6

Occupied Palestinian territory 0·0 0·0 0·0 7·7 32·2 45·9 30·0

Oman 0·0 0·0 0·0 0·0 1·3* 28·8 32·0

Pakistan 0·0 0·0 0·0 0·0 0·0 0·0† 0·1

Panama 76·0 78·4 42·8* 39·5* 74·3 81·6 53·8*

Papua New Guinea 5·5 1·1* 0·5* 0·1 0·0 0·0 0·0

Paraguay 59·7 58·5 47·8* 50·4 59·4 63·3 53·7

Peru 63·3* 41·6* 43·4* 47·6 54·4 57·3 49·9

Philippines 49·5 48·6 53·4 69·0 70·3 45·6* 20·6

Poland 83·3 83·2 82·9 69·1* 70·7 83·1 79·6

Portugal 82·0 79·8 78·6 78·4 75·4* 71·0 75·3

Puerto Rico 88·9 89·2 89·7 88·1 84·2 76·8 69·9

Qatar 2·2* 4·9* 7·6* 11·8* 7·7† 45·9 59·0

Romania 88·3 87·9 87·7 85·7 84·9 86·7 81·9

Russia 54·5 55·4† 65·4† 70·1† 70·4 70·6 71·1

Rwanda ·· ·· ·· ·· ·· ·· ··

Saint Lucia 58·0* 47·6* 70·7 78·9 80·2 69·0 28·2

Saint Vincent and the Grenadines 20·5* 49·8* 27·3* 47·1 76·1 84·6 68·6

Samoa 3·3* 0·7 0·1 0·0 0·0 0·0 0·0

São Tomé and Príncipe 5·9* 9·6* 4·0* 0·8 0·1 0·0 0·0

Saudi Arabia 0·0 0·0 0·0 1·2* 20·8 37·9 44·9

Senegal ·· ·· ·· ·· ·· ·· ··

Serbia 0·0 0·0 0·0 13·9* 66·7 84·8 88·6

Seychelles 15·5* 42·1* 22·8* 10·8* 23·7* 44·9 34·2*

Sierra Leone ·· ·· ·· ·· ·· ·· ··

Singapore 91·7 91·7 90·4 89·0 85·1† 74·9† 66·5†

Slovakia 10·8* 10·8* 28·1* 76·8 88·8 90·1 75·8*

Slovenia 2·3* 52·0 85·2 89·2 89·4 89·9 75·1*

(Table continues on next page)
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Global scorecard for CRVS systems
There is substantial interest in understanding whether, 
and by how much, CRVS systems globally have progressed 
over the past few decades.22 Setel and colleagues,41 in 
referring to the many people, mostly in Africa and Asia, 
who are born and die without ever being registered, 
identify what they term a “scandal of invisibility” arising 
from the stagnation of civil registration systems. UNICEF’s 
fi rst global estimates of birth registration date from 2000 
and show that birth registration increased only slightly 
between 2000 and 2010, from 58% to 65%.15 Similarly, 
fi gure 2 suggests that overall progress in death registration 

coverage has been modest, with only a 2·4% increase in 
the past 30 years; however, a noticeable improvement has 
been made in the quality of CRVS systems, with more 
deaths registered in systems likely to produce better quality 
data, including more extensive use of the ICD.42

In the early 1980s, CRVS systems worldwide collectively 
registered around 16·4 million deaths annually (36·2% of 
all deaths). By 2005–09, this number had increased to 
20·5 million deaths a year (about 38·6% of estimated 
global deaths during that period). A much smaller 
proportion of the registered deaths in 2005–09 were 
recorded by the weaker systems (ie, the low and very low 

 1980–84 1985–89 1990–94 1995–99 2000–04 2005–09 2010–12

(Continued from previous page)

Solomon Islands ·· ·· ·· ·· ·· ·· ··

Somalia ·· ·· ·· ·· ·· ·· ··

South Africa 3·6* 1·8* 7·8* 46·9 63·2 70·5 50·0*

South Korea 9·5* 44·7 75·2 80·0 82·2 85·8 81·5

Spain 84·3 84·2 84·9 86·1 87·0 87·7 83·0

Sri Lanka 72·4 60·8 32·5 35·1* 17·6* 29·0* 10·9

Sudan ·· ·· ·· ·· ·· ·· ··

Suriname 53·4 58·7 57·9* 49·5 63·7 68·1 43·7

Swaziland ·· ·· ·· ·· ·· ·· ··

Sweden 80·4 71·7 85·3 88·5 89·4 89·5 74·1*

Switzerland 76·9 63·5 60·8 55·9 52·2 51·6 43·4*

Syria 18·4* 13·3* 2·6 0·3 0·0 22·1† 12·1

Taiwan 10·5* 10·5* 10·4* 10·4* 10·4* 26·5* 67·3

Tajikistan 12·2* 30·7 41·1 36·9 30·2 20·0* 6·0*

Tanzania 0·0 0·0 0·0 0·0 0·0 0·0 0·0†

Thailand 53·3 47·2* 37·8* 47·7 48·3 51·2* 21·4

The Gambia ·· ·· ·· ·· ·· ·· ··

Timor-Leste ·· ·· ·· ·· ·· ·· ··

Togo ·· ·· ·· ·· ·· ·· ··

Tonga 2·3* 1·6 1·2* 0·3 4·6* 6·0 1·2

Trinidad and Tobago 81·3 80·9 83·1 85·1 87·2 86·2 40·7

Tunisia 4·0* 3·0* 3·1* 4·6* 3·0 0·4 0·1

Turkey 2·3* 6·9* 14·1 18·7 22·4 24·6* 41·0

Turkmenistan 11·1*† 32·7† 55·9 53·6* 20·6* 5·9* 1·3

Uganda ·· ·· ·· ·· ·· ·· ··

Ukraine 20·9*† 39·0† 51·1 53·2 54·2 49·1* 47·1*

United Arab Emirates 0·0 1·2* 1·4* 1·4* 1·7* 1·4 0·3

UK 90·2 90·9 90·9 90·1 90·4 90·8 91·3

USA 90·8 90·2 90·1 89·5 90·3 91·0 75·4*

Uruguay 85·7 85·4 77·7* 80·2 76·5* 53·6 41·5

Uzbekistan 13·3* 37·0 50·8 48·9 45·5 36·1* 8·7

Vanuatu ·· ·· ·· ·· ·· ·· ··

Venezuela 81·8* 74·5 75·4* 73·7* 88·1 91·2 60·7*

Vietnam ·· ·· ·· ·· ·· ·· ··

Yemen ·· ·· ·· ·· ·· ·· ··

Zambia ·· ·· ·· ·· ·· ·· ··

Zimbabwe 0·0 0·5* 8·0 9·7 2·0 2·7 2·3

 *All-causes only (at least 1 year in current period). †Index computed without garbage (at least 1 year in current period).

Table: 5-year annual average vital statistics performance index (VSPI) scores, by country or territory, 1980–2012
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categories in fi gure 2 and appendix); their proportion 
more than halved between the early 1980s and 2000–04. 
As a result of system improvements in some countries, 
increasing numbers of deaths were registered by systems 
classifi ed as high and very high, especially after 1995 
(fi gure 2). Between 1980–84 and 2005–09, the proportion 
of deaths registered by more developed systems increased 
from half to two-thirds of registered deaths, confi rming 
that quality of data generated by CRVS systems is 
improving globally. The apparent increase in the 
proportion of deaths registered by the weaker systems 
since 2005 is almost wholly a result of the large increase in 
death registration in India, from 52% of all deaths in 2001 
to 67% in 2010.43 Thus, although CRVS systems globally 
have made only modest progress in death registration, 
more of these deaths are now registered by satisfactory 
and well functioning systems. This trend could well 
continue; the potential of ICT to improve effi  ciency and 
quality of vital registration in countries with weaker 
systems is only beginning to be appreciated.44,45

Although computerisation has profoundly aff ected 
operation of CRVS systems in developed countries, the 
global decline in annual death registration between 
2005–09 and 2010–12 is mainly a result of late 
dissemination of mortality data in some countries with 
very-high-performing systems. This delay is probably 
related to lengthy coronial inquiries into the causes of some 
deaths, which can slow fi nalisation of the mortality dataset. 

Intervention strategies to improve CRVS systems
Policies to strengthen CRVS systems would benefi t from 
an improved understanding of how some countries have 
made substantial progress. Figure 3 shows diff erent 
growth patterns in the VSPI, and the three most 
infl uential data quality components that contributed— 
completeness, quality of cause-of-death reporting (ie, 
amount of garbage coding), and detail of cause-of-death 
list—for selected countries, chosen to represent fi ve 
diff erent patterns of change.

CRVS performance growth in several countries, such as 
Moldova, which had complete death registration in the 
1980s, was mostly achieved by introduction of more detail 
into the list used to report causes of death, a fairly simple 
intervention with great public health relevance. The 
steady improvement in the VSPI in Brazil, however, was 
achieved by more complex interventions aimed to 
increase the completeness of death registration and train 
doctors in correct cause-of-death certifi cation, leading to a 
continuous decrease in garbage coding. For Kyrgyzstan, 
CRVS system improvement in the fi rst two decades was 
wholly due to eff orts to register more deaths, followed 
in 2000 by introduction of a much more detailed 
cause-of-death list, increasing policy utility of data. In 
South Africa, improvements began in the 1990s with 
concerted eff orts to register more deaths, followed in 
1993 by introduction of cause-specifi c data. In Turkey, 
only slow improvements in death registration were 

evident until implementation of comprehensive 
government reforms to strengthen the CRVS system 
during the past decade led to increased completeness of 
death registration, reduced garbage coding, and increased 
detail in the cause of death list.

Monitoring and strengthening CRVS system 
performance: challenges and opportunities
By application of the composite VSPI indicator to the GBD 
mortality database, we have assessed the performance of 
CRVS systems in 148 countries or territories during the 
past three decades. Global progress in death registration 
has been disappointingly slow, with completeness of death 
registration only 2·4 percentage points higher at present 
(38·6%) than in 1980. Some encouraging signs suggest 
that systems are improving, with more than two-thirds of 
registered deaths reported by reliable systems, compared 
with 50% in 1980s, and with fewer deaths (outside India) 
recorded by the weakest systems.

Compared with other assessment approaches, such as 
expert audit and self-assessment, the VSPI has several 
advantages: the VSPI is objective, replicable, uses 
available data, and can generate comparable scores over 
time and between countries. Moreover, available data can 
be used for retrospective analyses to show how CRVS 
systems have improved over time. Annual time-series of 
scores for VSPI and its six components provide the 
evidence needed to inform technical and policy dialogue 
about priority interventions to strengthen CRVS systems. 
These characteristics suggest that the VSPI has an 
important role in monitoring of national CRVS 
improvement strategies, and in any global accountability 
framework for CRVS strengthening, such as that called 
for as part of the so-called data revolution6 to monitor 
progress with global development goals.

However, our study has several potentially important 
limitations. First, and perhaps most notably, the VSPI in 
its current form is wholly based on mortality data and does 

See Online for appendix

Figure 2: Registered deaths worldwide according to CRVS system development between 1980 and 2012
The fi ve diff erent colours in each bar represent the country groupings according to the quality of their CRVS 
systems. The vertical axis shows the annual average proportion of all deaths that were registered in the period 
indicated on the horizontal axis. 
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not take into account the completeness and quality of birth 
data. Future research should focus on development of a 
comparable assessment framework for birth statistics 
based on a similarly comprehensive database of country 
birth registration outcomes, as has been assembled for 
mortality. Second, although the GBD study has made every 
eff ort to identify all available national vital statistics, some 
data have probably been missed for several countries 
because of restrictive national dissemination policies. If 
these data were included, scores for the data quality 
components might show a diff erent picture. Third, the 
method used by Phillips and colleagues8 used a simulation 
to determine weights to compute the VSPI. The underlying 
basis of the simulation was to measure the eff ect of 
progressively decreasing the level of each component of 
the index on cause-of-death accuracy at the population 
level, assessed by comparison with standard cause-of-death 
distributions from the GBD study. Incorrect specifi cation 
of the cause -of-death pattern estimated for the GBD will 
aff ect the magnitude and functional form of VSPI weights 
for the various components. Fourth, the VSPI does not 
consider every factor that could potentially aff ect data 
quality. Several country studies, for example, have 
identifi ed systematic diagnostic misclassifi cation 
patterns,46–51 but this information cannot be readily incor-
porated into the measure.

The poor CRVS performance for many countries 
during the most recent (2010–12) period, including 
countries with satisfactory systems such as Canada, 

Iceland, and New Zealand, is mostly due to lack of the 
most recent vital statistics. Data availability, although a 
crucial performance component of any CRVS system, is 
likely to be an organisational issue or a result of deliberate 
policies to restrict data dissemination rather than a 
refl ection of country concern for data quality. Whatever 
the reasons, outdated vital statistics are unlikely to fulfi l 
their intended policy purposes.

Countries and development partners alike will be keen 
to understand whether a minimum set of conditions need 
to be met to rapidly improve a country’s CRVS system. 
Our fi ndings suggest that rapid progress is indeed 
possible, and the specifi c component analysis suggests 
that eff orts to improve completeness of registration, 
report causes of death in more detail (eg, age and sex, and 
more detailed cause-of-death lists), and  to strengthen 
cause-of-death certifi cation practices in countries are likely 
to have the greatest immediate benefi t for CRVS 
improvement strategies.46,47 Deliberate policies to ensure 
vital statistics are compiled and widely disseminated 
within 2 years of the reference year will also greatly 
improve their value. Underlying all of these eff orts is a 
need for governments and those who operate the CRVS 
system in countries, including statistical clerks, registrars, 
doctors, and data analysts, to all understand the crucial 
importance of reliable and timely vital statistics for 
national development. Targeted awareness campaigns to 
rapidly improve knowledge and understanding are needed 
at several levels to emphasise the health service benefi ts 
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statistics (CRVS) improvement patterns. 
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that result from policies based on improved death and 
cause-of-death reporting. Such interventions should be 
given much higher priority in national CRVS strategic 
improvement plans. Committed leadership from 
organisations such as WHO and the UN and its Regional 
Commissions is essential to ensure that countries receive 
practical guidance, based on the most up-to-date scientifi c 
evidence, about how to improve their CRVS systems, and 
that they are made aware of the many means and technical 
support now available to assist them.1,3,4,20,46

Conclusions
Our analysis confi rms that, in countries with sustained 
and informed government commitment, substantial 
progress in CRVS systems can be achieved in a fairly 
short period of time, especially when new ICT 
technologies are applied; however, without such 
purposeful policies, only incremental changes in CRVS 
system performance can be expected. Knowledge 
generated from vanguard countries that have made 
substantial progress with their systems in a short period 
of time should be shared with others. In this respect, the 
demise of the Heath Metrics Network, which in its fi nal 
years eff ectively took on the role of CRVS knowledge 
broker, is especially regrettable, and an alternative global 
leadership mechanism to support countries is urgently 
needed, as argued by Abouzahr and colleagues2 in this 
Series.

We draw fi ve broad conclusions from this analysis. First, 
the policy utility of CRVS systems in some countries could 
be rapidly and easily enhanced by simple organisational 
and technical decisions to improve clarity and cause-of-
death detail reported for deaths already captured by the 
system. A good example is use of more detailed cause-of-
death lists to report vital statistics, which is likely to be 
wholly within the provenance of epidemiologists in 
countries. Second, country CRVS systems would benefi t 
substantially from technical leadership and advice about 
implementation of established and cost-eff ective methods 
for birth and death registration, data collection, and 
analysis, especially exploitation of ICT advances for 
registration and data management. Third, technical 
leadership needs to be accompanied by targeted and 
comprehensive awareness programmes to ensure that 
organisations entrusted with acquisition, processing, 
dissemination, and use of vital statistics are fully aware of 
their utility for public policy, something that has previously 
received very little attention. Fourth, because governments 
are custodians of CRVS systems, much more eff ort is 
needed to ensure that governments fully understand the 
policy value of good quality information about births and 
deaths, and invest in their sustainability. Fifth, CRVS 
strengthening eff orts will benefi t greatly from a 
monitoring and accountability strategy based on a metric 
that is comprehensive, objective, mostly costless, and able 
to detect minor changes across several measures of data 
quality and availability. The index we propose can be 

readily calculated from available data and used by global 
and regional partners to monitor progress. Indeed, if the 
momentum of CRVS system strengthening is to be 
maintained, and accelerated, then such comparable, 
objective evidence about progress (or lack of progress) and 
why it matters will need to be given much more 
prominence in global policy debates.
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