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data for the population aged over 15. Female estimates are stored in MAY2024_female_total and MAY2024_
female_15 for all women and those aged over 15 respectively. Finally, MAY2024_male_total includes the esti-
mates for the male population, and MAY2024_male_15 only for men aged over-15. The descriptions of the 
variables of these data files are presented in Table 2.

The file code quality_data gathers information on the type of data used to build our estimates for each coun-
try and year, retrieved from past editions of the Demographic Year Book. National estimates are classified into 
three broad categories: ‘C’ is used when civil data are expected to be virtually complete, representing at least 
90 per cent of deaths; ‘U’ is for countries where vital information is expected to cover less than 90 per cent of 
deaths; and ‘I’ indicates that the data are not gathered from civil registration systems but are considered reliable. 
Countries classified within this last category present demographic information derived from projections, pop-
ulation and housing censuses, or other estimation techniques. Finally, ‘N’ is used for countries with no infor-
mation about the completeness of the data. In some cases, deaths are tabulated by date of registration instead of 
by date of occurrence, indicated by the symbol ‘*’. This might affect mortality estimates if the lag between the 
date of occurrence and the date of registration is considerable, which would lead to a substantial delay in death 
registrations. However, delays in the registration of deaths are less common and shorter than those in the regis-
tration of live births.

Technical Validation
The reliability of our estimates crucially depends on the quality of the data sources used for the construction 
of the period life tables. UN-DESA relies on both civil and survey data to construct mortality estimates. The 
precision of these estimates is evaluated to identify the most likely series of mortality. The core methodol-
ogy for the estimation of population estimates from the 2022 Revision of World Population Prospects is the 
cohort-component method for projecting population31. This approach for producing population estimates and 
projections involves several steps (Fig. 2).

Record Description

country Country name

year Year

desa_id Standard country or area codes for statistical use of the United Nations Statistics Division

country_year_id Country–year identification code

ISO3 ISO country code three-digit

area_type_name The type of area: country, world

SDG_reg_name
Geographic regions defined by the United Nations Statistics Division: Australia/New Zealand, Central and Southern 
Asia, Eastern and South-Eastern Asia, Europe and Northern America, Latin America and the Caribbean, Northern 
Africa and Western Asia, Oceania (excluding Australia and New Zealand), Sub-Saharan Africa

WB_inc_name Income groups defined by the World Bank: high-income countries, low-income countries, lower-middle-income 
countries, and upper-middle-income countries

WB_reg_name Geographic regions defined by the World Bank: East Asia and the Pacific, Europe and Central Asia, Latin America and 
the Caribbean, Middle East and North Africa, North America, South Asia, Sub-Saharan Africa

le Life expectancy

theil Theil index

mld Mean log deviation

ge2 Generalized entropy measure (α = 2)

variance Variance

stdev Standard deviation

gini Gini index

abs_gini Absolute Gini index

iqr Interquartile range

H_keyfitz Keyfitz’s measure

life_disparity Life disparity

ader_25 Absolute polarization measure (α = 0.25)

ader_50 Absolute polarization measure (α = 0.5)

ader_75 Absolute polarization measure (α = 0.75)

ader_1 Absolute polarization measure (α = 1)

rder_25 Relative polarization measure (α = 0.25)

rder_50 Relative polarization measure (α = 0.5)

rder_75 Relative polarization measure (α = 0.75)

rder_1 Relative polarization measure (α = 1)

adult_pop Adult population

total_pop Total population

source Coverage and type of data used to construct the estimates

Table 2.  Variable description.
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	 1.	 The first step is to estimate the components of demographic change (fertility, mortality, and migration) 
using data from various sources, including censuses, surveys, vital and population registers, and analytical 
reports. Estimates from different sources might produce substantially different figures, which are consoli-
dated through expert-based opinion or using automated statistical methods that generate a smooth trend. 
We refer the reader to https://esa.un.org/unpd/wpp/DataSources/ for a detailed description of the sources 
and DESA31 for the different procedures applied to construct the estimates of adult and child mortality.

	 2.	 The second step is to estimate benchmark populations by age and sex, using population counts from 
censuses and other sources. These counts are adjusted as necessary, and supplemental benchmarks are 
considered for specific age groups.

	 3.	 In the third step, the population for period t + 1 is computed from the population at period t, considering 
the births minus the deaths registered in that period and the net international migration. These figures are 
then compared with the benchmark population estimates from step 2 to assess their internal consistency. 
Another important aspect of the work at this stage is ensuring that information on the net number of inter-
national migrants is consistent and sums to zero at the world level.

	 4.	 The fourth step involves re-estimating the demographic components as necessary to achieve consistency 
between the estimated and the benchmark populations. A final consistency check is performed to ensure 
the geographical coverage and the demographic plausibility of these estimates are evaluated and, if neces-
sary, adjusted to be congruent over time and across age groups.

This procedure has been deployed in each revision of the World Population Prospects. When new informa-
tion becomes available, previous estimates are re-evaluated, which means that with every new revision demo-
graphic trends may be adjusted.

Although the methodological framework described above requires consistency with the estimated trends of 
fertility, mortality, and net international migration, our focus resides in mortality series as these data are the pri-
mary source to produce our estimates. The techniques employed to estimate mortality rates and life tables differ 
among countries, depending on the nature and reliability of the available data sources. These techniques can be 
broadly classified into two main types: empirical and model-based. The empirical method was deployed for those 
countries with accurate data that enabled the construction of sex- and age-specific mortality rates through vital 
registration or other reliable estimates across a large number of years for the period 1950–2021.

For those countries that lacked comprehensive information to use the empirical method, the model-based 
approach is deployed. A minimum of one parameter is required describing the mortality rate among children or 
overall (such as the life expectancy at birth). An extra parameter that accounts for adult mortality can be benefi-
cial to select the most appropriate model to accurately represent the mortality age pattern for a specific country 
and year. To provide the necessary information to reconstruct period life tables, annual time series of complete 
child and adult mortality rates are estimated for each country from 1950 to 2021.

The core approach for estimating mortality is not appropriate for countries with a high prevalence of HIV 
and AIDS. As these diseases occur primarily among adults of reproductive age, they modify the conventional 
U-shaped age profile of mortality. In these countries, the method applied by World Population Prospects 2022 
applies adjustments to model-based estimates because model life tables are not able to represent this atypical 
mortality pattern by age. A similar approach is applied to account for the excess of mortality due to conflicts, 
natural disasters, or epidemics.

Since the extent and the quality of the data used to construct mortality series is crucial to assess the accu-
racy of the estimates on lifespan inequality and polarization, our set of estimates includes information about 
the source of the data used by the UN World Population Prospects. This information is available in the file 
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Fig. 2  Procedure implemented in the estimation of UN World Population Prospects to ensure consistency 
between demographic components and population projections. Source: adapted from DESA31.
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quality_data for each country/territory on an annual basis. A summary of this information is presented in 
Table 3, which presents the proportion of countries/territories whose mortality series are constructed from 
reliable estimates or civil data that can be complete, incomplete, or unknown, for infant and adult mortality.

There has been a significant improvement in data coverage over time. In 1950, a substantial portion of life 
tables relied on data whose origin and quality were unknown (63.98 per cent). However, by 2021 this fell to 
30.51 per cent, reflecting the wider availability and the improved reliability of data sources. The proportion of 
countries with civil data that cover more than 90 per cent of the adult and infant populations (labelled as both 
complete) also increased over the years, which reflects more comprehensive coverage of life table data.

Despite the advances in data collection methodologies and the efforts made to enhance the quality of demo-
graphic data, Table 3 highlights regional variations in data coverage. For instance, North America and Europe 
and Central Asia exhibit the highest percentage of data classified as both complete at 85 and 94 per cent, respec-
tively. These figures indicate that these regions include countries with robust data collection systems. By con-
trast, only 10 per cent of South Asian estimates are based on complete civil data. This points towards a need for 
further efforts to improve data collection and quality in this region. Similarly, in the Middle East and North 
Africa a large proportion of life tables are constructed using incomplete or unknown data, which reveals impor-
tant challenges in obtaining complete and reliable information in these countries.

Even though some data issues remain and the procedures implemented to obtain the estimates rely, in most 
cases, on statistical assumptions, the UN Population Division has managed to produce internally consistent and 
plausible estimates on fertility, mortality, and migration. Life expectancy and other life statistics provided by 
the World Health Organization are computed from the data provided by the UN World Population Prospects. 
Hence, even though we should be cautious using these series, we should also acknowledge that these figures are 
widely accepted and used to make cross-country comparisons, as these data satisfy the highest quality standards.

To minimize the risk of human errors in the development of this dataset, we used pair programming and 
thorough code reviews conducted by multiple team members to identify and rectify any potential issues. The 
estimation function of each indicator was developed in parallel by two members of our team. This parallel devel-
opment approach served as an effective means of quality assurance, as any discrepancies between the results 
produced by these parallel implementations were flagged as potential errors. Upon completion of the parallel 
development phase, the results generated by the two sets of functions were compared. Any inconsistencies were 
scrutinized, and the source of the discrepancy was rectified. Once both sets of functions produced consistent 
results, we evaluated their computational efficiency. The implementation that demonstrated superior efficiency 
was ultimately integrated into the final script, ensuring not only accuracy but also optimized performance.

In addition to the aforementioned measures, we further bolstered the credibility of our results through man-
ual verification. To validate the accuracy of our estimations, a subset of county-year observations was randomly 
selected. For each of these observations, inequality and polarization estimates were manually computed using 
established methodologies. This manual verification step provided an additional layer of assurance regarding 
the robustness of our methodology. Any discrepancies between the automated and manual computations were 
thoroughly investigated, allowing us to identify and rectify potential errors.

As a final exercise to validate the reliability of our estimates, we compare official data on life expectancy 
released by World Population Prospects 2022 with our estimates. Since both estimates of life expectancy are 
derived from UN life tables, we anticipate that our results will closely align with the life expectancy series 
officially reported by the UN. Figure 3 plots our life expectancy estimates against UN figures, revealing a straight 
line, which indicates a strong relationship between them. In fact, the correlation coefficient is 0.999998, which 
confirms the existence of an almost perfect positive correlation between our estimates and the UN series.

Both 
complete

Both 
incomplete

Both 
unknown

Reliable 
estimates

Complete/ 
incomplete

Complete/ 
unknown

Incomplete/ 
unknown

1950 19.92 6.36 63.98 0 0.42 1.69 7.63

1970 40.25 17.37 34.32 0.42 1.69 1.69 4.24

1990 44.07 7.63 40.25 0 1.69 1.69 4.66

2010 52.97 11.86 23.31 5.08 0.42 2.54 3.81

2021 50 10.59 27.12 2.12 0.85 5.08 4.24

EAP 34.58 16.7 43.17 0.69 0.15 1.24 3.47

ECA 84.48 0.8 13.38 0.83 0.15 0.37 0

LAC 48.88 26.09 18.12 0.3 1.03 3.8 1.79

MENA 21.04 25.07 35.56 0.76 1.25 1.81 14.51

NA 94.91 0 0.46 0 2.78 1.85 0

SA 13.19 16.84 60.07 5.21 0 3.47 1.22

SSA 10.19 6.66 74.97 1.56 1.01 0.64 4.98

Table 3.  Data coverage of the sources used to construct period life tables. World Bank regions: EAP, East Asia 
and the Pacific; ECA, Europe and Central Asia; LAC, Latin America and the Caribbean; MENA, Middle East 
and North Africa; NA, North America; SA, South Asia; SSA, Sub-Saharan Africa. Source: authors’ calculations 
from Demographic Year Books 1950–2021.
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Usage Notes
The dataset on lifespan inequality and polarization contributes to analysing health trends, understanding disease 
burdens, and determining priorities for public health planning. Monitoring health inequality might also reveal 
differences in health outcomes within the population. This information is crucial for targeting interventions and 
policies aimed at reducing health disparities and promoting health equity. Moreover, these data are essential for 
the evaluation of the effectiveness and impact of health policies, interventions, and programmes. Tracking health 
indicators over time allows for evidence-based decision-making, and helps policy-makers to identify successful 
strategies and areas that require improvement32.

As our dataset covers virtually all countries, it enables international comparisons, which helps identify suc-
cessful health policies and interventions implemented in countries with better health standards33,34. Its wide geo-
graphical coverage can also contribute to expanding the literature on the relationship between life expectancy 
and life disparity, as well as the underlying causes22,35,36. By encompassing diverse populations across the globe, 
our dataset offers a rich resource for researchers and health practitioners to explore regional and global trends in 
lifespan inequality and polarization6,8,20,37.

To help with the visualization and the use of these estimates, we have designed a user-friendly website avail-
able at https://vanesajorda.shinyapps.io/App-lifespans/. This tool has been designed to enable users to view, 
plot, and download national and regional estimates and lifespan inequalities for any group of countries of their 
choice, thus providing access to crucial information for researchers, policy-makers, and the general public.

Code availability
The source code to compute the dataset and reproduce the figures presented in this paper is available on Github 
repository https://github.com/vjg65/Length-of-life-inequality-and-polarization.
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