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We have previously presented a multidimensional Aging Society Index,

aweighted summation of five domains central to successful adaptation to
societal aging: well-being, productivity and engagement, equity, cohesion
and security, as a tool to assess countries’ adaptation to demographic
transformation. As the index was based on data from developed countries
and some of the individual metrics or weightings may not be well suited
for application to low- and middle-income countries, we here present the
scores on amodified index (Global Aging Society Index) on 143 countries
distributed across the span of economic development. Only 5 out of 143
(3.5%) countries had higher scores for women than men. Countries with
the most notable gender differences were primarily low-income countries.
The multidimensional index permits cross-national comparisons and may
facilitate the identification of targets for developing policies and programs

to enhance thelikelihood that older persons will age successfully.

Societal aging is a success story. It is closely tied to public health and
medical achievements in reducing the risk of premature death and
controlling or preventing disease. Itislinked in a virtuous cycle to social
and economic development'. These relationships, combined with pro-
gressive reductions infertility rates, have resulted inalmost all countries
experiencing dramaticgrowthinthesize and proportion of their older
populations. The number of people over 65 years worldwide, which was
703 millionin2019, is projected to double to 1.5 billion by 2050 (ref. 2). As
countries’ populations continue to age, these demographic trends will
likely have substantial societal impacts, and societal responses must be
evidence-informed if socialand economic development s to continue?.

In high-income countries, the likelihood of a newborn living to
age 90 hasrisenfrom4.8%in1950t026.7% today and is projected tobe

50%by 2060 (ref.3). These demographic changes drive modifications
in family structures, with fewer young and middle-aged individuals
responsible for supporting older family members. In many countries,
these family support changes, when coupled with poor social insur-
ance programs, low pension wealth, low savings rates and long lives,
especiallyinwomen, placealarge portion ofthe older populationat risk
of poverty. To adapt to the challenges associated with societal aging,
countries must develop policies and programs that will essentially
re-engineer many of their core institutions.

Previous approaches to assessing societal aging*®, including
recent publications from our group’®, have generally focused on the
Organisation for Economic Co-operation and Development (OECD)
countries, where most members are high-income economies with a
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Measures

1. Labor force participation rate, age 55-64
2. Volunteering, age 50+

3. Education and training, age 16-64

4. Active and productive, age 50+

5. Having an ideal job, age 50+

1. HALE, age 55 to 59

2. HALE/life expectancy, age 55 to 59 (new, gender disparity)
3. Life satisfaction, aged 50+

4. Universal health coverage

1. Gini coefficient

2. No poverty measure (adapted), (i) age 50+ (i) versus age 15-49
3. Food security (adapted), (i) age 50+ (i) versus age 15-49

4. High school education, age 55-64

5. Difference in LFPR, age 55-64 versus age 25-54

1. Trust neighbours, age 50+
2. Social support, age 50+
3. Co-residence, age 60+

4. Technology, age 50+

1. Income

2. Pension (adapted)

3. Physical safety, age 50+

4. No harm from mental health issues, age 50+
5. Quality of healthcare, age 50+ (new)

Available by gender; no data by gender (use overall)

Fig.1| Global measures in the Aging Index. Measures and weights categorised by domains.

high Human Development Index; however, it is estimated that about
80% of adults aged 60 and above will reside in low- and middle-income
countries by 2050 (ref. 9) and the effects of population aging will be
more notableinthese countries as existing services and infrastructure
are less prepared for an aging society™.

It takes a substantial amount of time for appropriate policies to
be implemented, such as building a support structure for long-term
care and training geriatric doctors and allied workers. Future plan-
ning is also required to build infrastructure to cater to the needs of
older adults. In South Korea, for example, public transport has always
been relatively inaccessible for people who are physically disabled,
with alot of stairsin underground train stations; however, the Korean
government is starting to respond to the needs of older adults and
disabled people by installing lifts in all metro stations, with currently
93% of metro stations in Seoul having lifts installed". Inmany countries,
shops and eateries have stairways and steps, limiting access for people
with physical disabilities™. Retrofitting to overcome these sorts of
challenges is expensive. Lower-income countries can learn from the
mistakes of more developed settings to ensure development occurs
in a way that will prepare the country for the population aging that
will inevitably come.

Several indices have been developed to assess country prepar-
edness for population aging, including the Global AgeWatch Index
2015 (ref. 4), the EU Active Aging Index 2018 (ref. 13) and the Human
Development Index 2020 (ref. 14); however, even though these are
usefulin determining how effectively countries deal with population
aging, they have limitations in comprehensively assessing it. The
Human Development Index only includes four items: life expectancy,
national GDP, and two measures of educational attainment, and it is
not tailored specifically for older adults; the Active Aging Index has
heavy weightage (70%) on productivity and engagement domains,
and the Global AgeWatch Index lacks measures in cohesion as well
as volunteering and retraining, which are crucial components of
successful aging.

To better gauge societal preparedness for this substantial
demographic transformation, we have previously undertaken work
to explore how high-income countries are adapting to popula-
tion aging”®. Inspired by the Successful Aging paradigm of Rowe
and Kahn and informed by extensive discussions within the Aging
Society Research Network, our original work considered adap-
tation through five key domains: Productivity and Engagement,

Well-being, Equity, Cohesionand Security®. For this study, we refined
thisindex (Fig. 1) through further consultation with an expert panel
experienced in low- and middle-income country (LMIC) issues
and expanded the data sources to allow the assessment of 143 low-,
mid- and high-income countries. We aimed to enable countries to
benchmark their performance against countries at a similar eco-
nomic development stage, thus stimulating appropriate policy and
program responses.

Results

Overall world rankings

High-income countries dominated the top rankings (Fig. 2a,b), with
ameanscore 0f24.9 (95% CI21.3-28.6) higher than low-income coun-
tries; however, after adjusting for the macro variables, the mean
score between high and low-income countries was not statistically
significant (8 =1.34, 95% CI -5.06-7.75) (Supplementary Table 3).
The overall Global Aging Society Index ranged from 36.6 for Rwanda
in Africa to 82.3 for Switzerland in Europe. Most of the top ten per-
forming countries were from Europe (Supplementary Fig. 7). There
are some differences in country rankings compared to the ones in
the previous work’. For instance, Switzerland is now at the top of the
chart compared to Norway; however, Switzerland was not part of
our earlier analysis, whereas Norway, which had previously ranked
first, is currently placed second. Denmark and Finland climbed the
rankings and scored higher thanIreland, Japan and the United States.
This is due to the difference in measures such as having anideal job,
where Denmark was 5th, Finland 11th, Ireland 17th, United States 43rd
and Japan 70th. Another of these measures includes the proportion
of the population aged 50+ years with access to the internet, where
Denmark was 2nd, Finland 5th, Ireland 20th, United States 8th and
Japan41st. These haveresulted in countries ranking differently from
the previous study’.

Domain world rankings

Countries scored lowest in the productivity and engagement
domain (mean =46.8, s.d.=14.1, 95% CI 44.5-49.1), followed by
the equity domain (mean =57.5, s.d. =14.3, 95% Cl 55.1-59.8), well-
being domain (mean =58.4, s.d.=14.2, 95% Cl 56.0-60.7) and
security domain (mean =59.3, s.d. =17.5, 95% CI 56.4-62.2). Coun-
tries scored the highest for cohesion (mean=60.6, s.d.=11.6,
95% C158.7-62.5). The domain scores ranged from 14.9 (Afghanistan)
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Fig. 2| Global Aging Society Index and world rankings. a, Aging Society Index world map. b, Overall ranking.
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Fig. 3| Domain world rankings, overall. Countries’ rankings for domains and
overallindex.

to 88.8 (Singapore) for well-being (Supplementary Fig. 2e), 18.8
(Jordan) to 81.7 (Switzerland) for productivity and engagement
(Supplementary Fig. 3f), 27.4 (Eswatini) to 87.8 (Norway) for equity
(Supplementary Fig. 4h), 26.0 (Benin) to 81.3 (Bahrain) for cohe-
sion (Supplementary Fig. 5e) and 24.8 (Liberia) to 90.2 (Norway) for
security (Supplementary Fig. 6f) (Fig. 3). The coefficient of determina-
tion between domains was mainly low or moderate (0.07 < r*< 0.59).
As observed in our previous work, this lack of strong associations
between performance in various domains underscores the need for

amultidimensional index. A country’s GDP level was significantly
associated with the aging index scores in most of the domains.

Well-being

High-income countries top the chart for the well-being domain (Supple-
mentary Fig. 2e) with longer healthy life expectancy (Supplementary
Fig. 2a), higher life satisfaction and better universal health coverage
(Supplementary Fig. 2c,d). The mean well-being score in high-income
countries was 28.2(95% C123.0-33.4), higher than in low-income coun-
tries (Supplementary Table 3); however, high-income countries also
spend a large proportion of their life in poor health (Supplementary
Fig.2b).

Productivity and engagement

Thetop ten countries of the productivity and engagement domain were
primarily high-income countries (Supplementary Fig. 3f). The mean
productivity scorein high-income countries was 15.3 (95% C19.21-21.4)
higher; however, after adjusting for macro variables, the mean was
15.8 (95% CI1 3.28-28.4) higher (Supplementary Table 3). Measures
of this domain were weighted heavily on the country’s labor force
participation rate (30%), where low and middle-income countries
scored well (Supplementary Fig. 3a); however, high-income coun-
tries provide more retraining opportunities (Supplementary Fig. 3b).
Indonesia was at the top for volunteering (Supplementary Fig. 3c).
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Fig. 4| Global Aging Society Index difference, women - men. Countries on the left of the ranking have higher scores for women and countries on the right have higher

scores for men.

Equity

Most high-income countries were more equitable (Supplementary
Fig. 4h), with amean equity score of 21.9 (95% C116.2-27.6) higher than
low-income countries; however, after adjusting for macro variables,
the mean difference was no longer statistically significant (8= 0.55,95%
CI-11.1-12.2) (Supplementary Table 3). The Gini coefficient measures
the degree of inequality in the distribution of income, where European
countries had the lowestinequality and African countries had the highest
inequality (Supplementary Fig.4a). Inaddition, older adultsin high-and
middle-income countries were more likely to live comfortably, have food
security (Supplementary Fig.4b,d) and have attained at least a high school
education (Supplementary Fig. 4f).In terms of differences between older
adults (age 50 and above) and the working population (age 15-49), Asian
countries perform well in no poverty risk (Supplementary Fig. 4c) and
infood security (Supplementary Fig.4e). LMIC countries top the charts
for differencesinlabor force participationrate (Supplementary Fig. 4g).

Cohesion

Most high-income countries have a higher cohesion (Supplementary
Fig. 5e), where the mean cohesion score was 17.1 (95% CI 11.9-22.3)
higher thaninlow-income countries; however, after adjusting for macro
variables, the mean difference was no longer statistically significant
(8=-5.93,95% Cl -16-4.15) (Supplementary Table 3). The top coun-
tries in cohesion were mainly from Asia and Europe (Supplementary
Fig. 5e). Countries with the highest proportion of older adults who
trust their neighbors (Supplementary Fig. 5a) and have strong social
support (Supplementary Fig. 5b) were from Asia and Europe, whereas
co-residence was highest in Asia and Africa (Supplementary Fig. 5c).

Security

High-income countries top the chart for security, where seven out of the
top tencountries were from Europe (Supplementary Fig. 6f). The mean
security score in high-income countries was 40.0 (95% CI 33.8-46.2)
higher thaninlow-income countries; however, after adjusting for macro
variables, the mean was no longer statistically significant (8 =-2.36,
95% C1-13-8.31) (Supplementary Table 3). European countries perform
wellinincome (Supplementary Fig. 6a) and pension (Supplementary
Fig. 6b). In contrast, Asian countries feel the safest walking alone at
night (Supplementary Fig. 6c), have the least harm due to mental
health issues (Supplementary Fig. 6d) and are most satisfied with
the quality of healthcare (Supplementary Fig. 6e).

Gender differences
We computed the differences between women and men, where a posi-
tive difference implies higher scores for women. Only five countries
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Fig. 5| Domain scores differences, women - men. Countries on the left of the
ranking have higher scores for women and countries on the right have higher
scores for men.

had higher scores for women than men (Fig.4). The mean overallindex
score for females was 3.85 (95% C11.23-6.47) (Supplementary Table 3)
lower than males. Countries with the largest gender differences mainly
were low-income countries, where males had an average score of 3.95
(95% C10.2-7.69; P=0.04) more than females among lower-income
countries. By domains, the range of gender differences was largest
for the productivity and engagement domain, from-30 in Bangladesh
t010.2in Finland (Fig. 5). In most countries, men performed better in
equity (mean =1.69,95% Cl-1.58-4.97), cohesion (mean = 5.43,95% Cl
2.71-8.15), and security (mean = 2.99, 95% CI -1.03-7) domains (Fig. 5
and Supplementary Table 3). A higher score in some domains for one
gender may not necessarily reflectamore advantageous position. For
example, the higher score for menin productivity could reflect lower
economic security driving individuals to remain in the workforce.

Sensitivity analysis

Sensitivity analysisis presented in Extended Data Figs.1-3. Our results
were robust in terms of scoring methods and weighting schemes. Fur-
thermore, comparing methods and weights yielded a high correlation
(r=0.9).

Discussion

We used survey data from the Gallup World Poll and six open
sources, including the World Bank, the United Nations and the Global
Burden of Disease, to develop an index that estimates countries’
adaptation to societal aging. To our knowledge, this is the first study
to evaluate societal aging on such an extensive scale. Overall, low- and
middle-income countries score lower in adapting to societal aging,
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and our results highlight the potential gaps and the gains that would
be possible with effort in these countries. Correlation plots between
the Global Aging Society Index and other existing indices are pre-
sented in Extended DataFig. 4. Therespective correlation coefficients
lie between 0.84 and 0.90, which indicates a relatively strong linear
relationship between the Global Aging Society Index and these other
indices; however, the Global Aging Society Index includes five domains
from older adults’ experiences in low-, mid- and high-income set-
tings. In addition, the index also investigates a substantially larger
number of countries (n=143) than the Active Aging Index (n =28)
andthe Global AgeWatch Index (n = 96) (Supplementary Table 4). The
index that was most inclusive in capturing 189 countries, the Human
Development Index (HDI), only includes four items: life expectancy,
national GDP and two measures of educational attainment, and these
measures are not specific for older adults. Thus, the HDI provides a
much less robust assessment of societal adaptation than ourindex of
five major domains based on over 20 measures. A comparison of the
country-specific assessments of ourindex and the HDlis also included
inSupplementary Table 5.

The top performance of Switzerland in the overall aging index
reflects its strong performance in security (rank second), well-being
(third) and productivity and engagement (first). It has often been cited
asoneofthebest placesto grow old™. Older adultsin Switzerland have
high life satisfaction (joint first) and feel safe walking alone at night
(secondin Europe). We also found that 94% of older adults are satisfied
with the quality of healthcare (joint first)"”'*. Policies for Switzerland’s
agingsociety show that the Swiss government is working onimproving
the pension system, integrating the health system better and control-
ling healthcare costs despite its good outcomes currently”. Yet, even
for Switzerland, there are areas for improvement, such as labor force
participationrate and volunteering, as other countries performbetter
in these measures.

For the well-being domain, Singapore ranks top with the world’s
longest healthy life expectancy at older ages, strong universal health
coverage (joint firstin Asia), high life satisfaction (fifth in Asia) and a
high proportion of life expectancy spent in good health (seventh in
Asia). Despite atotal health expenditure of 4.08% (ref.20) of the gross
domestic productin 2019, compared to12.5% (ref. 20) for high-income
countries, Singapore has achieved good health outcomes. In pro-
moting long-term, transformational change, Singapore’s Ministry
of Health has implemented a set of health transformation efforts,
including preventive efforts such as screening, immunization, health
promotion (such as the National Steps Challenge and Healthier Dining
program) and education, where spending doubled from SGD 723 mil-
lionin 2014 to SGD 1.47 billionin 2017 (ref. 21). In addition, Singapore
isalso developing the first-of-its-kind ‘Health District @ Queenstown’,
with backing from multi-stakeholders to drive efforts in the built
environment, preventive health and care delivery programs, social
science research and technology partnerships with government,
academia and industry. Successful initiatives from the health dis-
trict willbeincluded in future rejuvenation plans and scaled to other
estates®. Singapore has also recently intensified its efforts in chronic
disease prevention and management through the implementation of
Healthier SG from 2023, a nationwide program led by the Singapore
Ministry of Health. This initiative aims to transition the healthcare
system from areactive treatment model to one focused on proactive
preventive care. Under the program, residents are encouraged to
take greater ownership of their health by enrolling with a family doc-
tor, who will collaborate with them to develop a personalized health
plan tailored to their specific needs. The Singapore government has
allocated SGD 1 billion over the next 3 years for the implementation
of Healthier SG, with an anticipated annual operating cost of SGD 400
million thereafter®.

We also find that low- and middle-income countries tend to do
poorly, especially in terms of well-being and security, resulting in low

scores in the overall aging index. For example, Kenya is ranked 128th
in well-being, 131st in equity, 132nd in cohesion and 120th in security,
with Mozambique ranked 133rd in well-being, 141st in equity, 120th in
cohesion and 118th in security. Many of these countries are relatively
young; however, some are expected to experience rapid population
agingin the future**.

Inthese settings, older individuals with lower labor income face
substantial challenges with healthcare®. In the long run, if the health
and social security system in these countries remains inadequate to
meetolder adults’ needs, asubstantial financial burden will fallon the
individuals or their families, which s likely to have broader economic
consequences?. The Commission for a Global Roadmap for Healthy
Longevity?® proposes that addressing the needs of older adults
will require countries to shift their healthcare approach toward
integrated person-centered care instead of the usual disease-
centered care.

Average life expectancy has dramatically increased during the 20th
century across most countries, withinfectious oracute diseases waning
to chronic diseases”. Many countries are experiencingarise in chronic
diseases”, with some having implemented or starting to implement
policies to curb chronic diseases. For instance, Australia has imple-
mented the National Strategic Framework for Chronic Conditionsand
the Implementation Plan for the National Aboriginal and Torres Strait
Islander Health Plan to aid in minimizing and controlling the preva-
lence of various chronic conditions®®. Our study found that although
Japan ranked one of the top countries for healthy life expectancy, it
ranked 38thregarding the proportion of life spentingood health. The
Japanese are spending an average of 5.6 years in poor health, which is
longer compared to other countries in low- (mean = 3.7 years, 95% CI
3.5-3.8), middle- (mean = 4.4 years, 95% Cl 4.2-4.6) and high-income
countries (mean =5.2 years, 95% Cl 5.0-5.3). There has been a debate
about whether the gains in life expectancy are spent in good or poor
health. Forty years ago, Fries introduced the idea of ‘compression
of morbidity’”, where increased life expectancy is accompanied by
shortening the length of morbid life, lower incidence of diseases and
higher age-onset®**'; however, recent findings suggest otherwise*>*.

Next, we compared average-performing countries in the
aging index by income categories. Spain was ranked 23rd out
of 46 high-income countries, Indonesia was ranked 38th out of
77 middle-income countries and Haiti was ranked 11th out of 20
low-income countries.

Despite being an average-performing high-income country, Spain
ranks third in social support and joint first in pension. Spain provides
one of the highest unemployment benefits in the world™® for those
who have worked inthe last 6 years. There is also an Active Placement
Income benefit for unemployed persons over 52 (ref. 36). This likely
influenced the low labor force participation rate, where Spain ranked
30th out of the 46 high-income countries. The high unemployment
rate is twice that of the EU8 countries”. Also, most job offers are tem-
porary contracts and 90% of these temporary jobs do not convert to
permanentjobs®. These reasons suggest why Spain is ranked extremely
low in labor force participation. Spain also ranks 8th for Healthy Life
Expectancy (HALE) and joint 13th for Universal Health Coverage.

Our results show that nine of the bottom ten countries are based
in Africa (Supplementary Fig. 7). Most of the older people in these
countries have been reported not to have sufficient access to afford-
able healthcare®®. The majority also did not have evidence of including
non-communicable disease treatments in their public healthcare,
and hardly any included mental health in their healthcare policies.
Healthcare spending in Rwanda® (last overall) consists of only 6.88%
of the total GDP and out-of-pocket spending consists of about 6.44%
of total healthcare expenditure.

Gender inequality has been highlighted as an important global
healthissue*’. We found thatinalmost all countries, women only have
higher scoresinthe well-being domain, with men having higher scores
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in the other domains, leading to the overall index favoring men. This
findingissimilar to our earlier study®. At the societal level, suchinequa-
lity inthe social determinants of health limits the potential of societies
tosecure societal well-being and make cities safe, inclusive and sustain-
able". As such, the Sustainable Development Goals hope to achieve
gender equality and empower all women by valuing unpaid care and
domestic work, ensuring women’s full and effective participation in
political, economic and public life, and providing universal access to
health and rights*. In addition, the World Health Organization and
United Nations (UN) member states came up with a 10-year global
planofactionin2020, withthe goal to ensure that all older people can
live long and healthy lives. This is formally known as the UN Decade of
Healthy Aging (2021-2030)****. As such, our index allows countries
to measure their progress and areas for improvement to help older
adults age successfully.

Our study has some limitations. First, our global cross-sectional
comparison does not identify trends over time, which would only
be possible with repeated panel data. Some measures were not
gender-disaggregated in some domains (Fig. 1). Also, we could only
include measures that are available for all countries. Thus, we could
not include rigorous mental health measures. For Gallup measures,
gender data for older adults were not directly available (Supplemen-
tary Table 1). Nevertheless, sensitivity analysis comparing rescaled
data and the overall rates yields similar results with high correlation
(r=0.96). Next, we used measures from older adults wherever pos-
sible, but some were not age-stratified. For LMIC countries with much
lower life expectancy, there may be an issue of survival bias. As such,
we have lowered the age from 65+to 50+ where possible. Finally, other
experts might derive the measures and domain weights differently.
We included a comparison using equal weights, and our results were
robust regarding computation methods and weighting strategies
(Supplementary Fig. 8).

Aneffective response to population aging can benefit countriesin
numerous ways. Not only can they reduce healthcare costs, but coun-
tries canalso tap into the potential of healthy older people, using their
experience and wisdom, which will greatly benefit societies globally
in the long run. LMICs generally score lower in all domains and they
canlearnfromthe experience of those high-income countries scoring
higher; however, the disparity within each income group shows that
LMICs can learn from the mistakes and successes of higher-income
settings. While they may still be early in the demographic transition,
now is the time for these countries to lay sustainable foundations and
invest while the absolute number of older adults is small. We hope that
by allowing anuanced comparison of the experience of countriesinall
settings, our index can help prioritize action for countries at all levels
of development.

Methods

Our research study complies with all relevant ethical regulations and
is approved by the National University of Singapore Institutional
Review Board.

Data

Data for the aging index measures were taken from the Gallup World
Poll and other open sources, including (1) the International Labor
Organisation database; (2) World Bank Open Data; (3) the Global
Sustainable Development Goals Indicator Database; (4) Global Burden
of Disease Results Tool; (5) UN Data; and (6) OECD data. The latest avail-
able cross-sectional country and gender-specific data were obtained
at a single time point between 2015 and 2019. Data beyond 2019
were excluded due to the potential impact of COVID-19 on measures.
Wherever possible, gender-specific data were also obtained (Supple-
mentary Table1). Variables that were considered potential confounders
used inregression analysis were obtained at a single time pointin2019
and were obtained from World Bank Open Data.

Wetook thelist of 148 countries from the Gallup World Poll country
setin 2018 and 2019 (ref. 45) as it was the most frequently used source
to obtain datafor variables. We removed five countries, namely Ghana,
Kosovo, Northern Cyprus, Saudi Arabia and Taiwan, due to a lack of
data on variables from other sources. As a result, our study included
143 countries with the most available data, representing 95.4% of the
world’s population. Regions in this study were defined using UN regions
and incomes were categorized using the World Bank’s income defini-
tions. Out of the 143 countries, most countries (n = 133) have fewer than
20% missing variables. Of the 25 measures, most measures (n =20)
have fewer than10% of missing countries (Supplementary Table 7). For
countries that had missing data for the measure(s), weimputed these
measures using region- and income-specific averages.

The adapted measures use available global data and retain consist-
encyinthemeasures. Our finalindex constitutes the exact five domains
(Fig.1)included in our initial work on the OECD and builds the domain
scores based on 25 measures instead of the original 19 measures. As
our initial work did not specifically account for issues that might be
particularly important in LMICs, we assembled an LMIC expert panel
comprising11scholars with substantial experiencerelevantto aging and
low or middle-income settings. The panel spanned multiple disciplines,
including demographers, sociologists, economists, psychologists and
policy experts. Their details are available in Supplementary Table 2a.
We familiarized this expert panel with our methodology, and the LMIC
expert panel reviewed each metricin each domainin the originalindex
to assess its relevance to LMIC. Many changes were made, including
adding, deleting and modifying measures, and the finalized metrics
were adjusted based on dataavailability. The panel members thenindi-
vidually provided weights for the individual metrics and the domains
adapting from the Delphi method, and the weights established were
addedtotherevisedindex, which we refer to as the Global Aging Society
Index. The total weights established by both the experts from the Aging
Society Research Network and the LMIC expert panel are included
in Supplementary Table 2b. In addition to these changes referred to
above, as the life expectancy of low-income countries is lower than
in high-income countries*®, we lowered the age of older persons from
65and above to 50 and above for all measures where applicable.

Afull description of the Aging Society Index has been detailed in
previous papers”® and will only be summarized here. The domains that
characterize successful agingin society are defined as follows:

Well-being. A successfully aging society provides healthcareinformed
by a sophisticated understanding of the healthcare needs of older
persons*”*8, Previously, the Well-being domain was attributed to an
objective measure, HALE at age 65 (70%), and a subjective measure,
life satisfaction at age 50 (30%). In the subsequent gender differences
work®, to correct for uniformly longer life in women than men, we
modified the HALE measure by normalizing it with life expectancy
(LE) at age 65 to represent the proportion of disease-free LE at age 65
by taking a ratio of HALE and LE (HALE:LE). Continuing our previous
published works, this study used HALE (30%) and a ratio of HALE and
LE (30%) as objective measures. This was intended to measure both
HALE and the proportion of disease-free LE at age 55. We also kept the
self-reported life satisfaction at age 50 (25%). In addition, our study
alsoincluded anew measure on healthcare coverage in a country (15%).
The proportion of universal health coverage represents the extent of
health services the population receives. Countries will need to factor
intheincreasing healthcare needs of the growing adult population to
aim toward attaining universal health coverage*’. Our previous study
dropped this measure due toalack of variability among OECD countries
(most had nearly 100% universal health coverage).

Productivity and engagement. A successfully aging society facilitates
the engagement of older persons in society through work for pay
or volunteering®®°'. The measures were labor force participation
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rate (30%), volunteering (14%) and retraining (21%). The effective retire-
ment age was removed due to the high collinearity with labor force
participation rate and the LMIC expect panel suggested the inclusion
ofvariables (1) feeling active and productive (14%) and (2) whether they
felt that their currentjobisideal (21%).

Equity. A successfully aging society ensures equitable distribu-
tion of resources equitably across generations, lessening the gap
between the ‘haves’ and the ‘have nots”>**. The measures were the
Gini coefficient (33%), food security (9%), no poverty measure (13%)
and the percentage of older adults’ with high school education (15%).
The LMIC expert panel also suggested adding differences between
older adults (age 50 and above) and the working population (age
15t0 49) in food security (9%), no poverty risk (13%) and labor force
participantrate (8%).

Cohesion. A successfully aging society maintains social connectedness
within and between generations®**. The measures were individuals’
trust in family, friends, and/or neighbors (25%), as well as their social
support (37%) and co-residence (23%). The LMIC expert panel sug-
gested the addition of access to technology (15%).

Security. A successfully aging society provides economic and
physical security for older persons®. This domain measures safety
and support for retirement, including income (32%), pension (22%),
physical safety (9%) and satisfaction with the quality of healthcare
(17%), which is used as an alternative to public expenditure on long-
term care as there is a lack of global data available for the latter vari-
able. The LMIC expert panel suggested the addition of noharmdue to
mental healthissues (20%).

Statistics and reproducibility

We constructed the measures overalland by gender. Detailed methodo-
logy for the construction has been published previously”®. Allmeasures
used in our study were converted into positive indicators, where a
higher value represents a better outcome. Each country’s score was
standardized by the minimum and maximum values for each measure
and was calculated using the goalpost method”®:

actual — min

— x 100
max —min

Goalpost =

For the population-level analysis, a score of 0 and 100 was given
to the country with the lowest and highest values for each variable,
respectively. By gender, a score of O and 100 was given to the men
or women in the country with the lowest and highest values for each
variable, respectively.

Each domain score was calculated as a weighted summation of
the scores of the measures within the domain. The overall composite
Aging Society Index was then calculated as a weighted summation of
the domain scores (Fig. 1). These weights (Supplementary Table 2b)
were established previously by a 14-member interdisciplinary group
of experts from the Aging Society Research Network” and the new
11-member LMIC expert panel (Supplementary Table 2a). The weights
of measures within all domains have been modified to accommodate
the additional measures.

Sensitivity analysis was conducted using z-scores and equal
weights. We calculated the z-scores for each measure and used equal
weights for all domains and measures. The robustness of our results was
assessed using Pearson’s correlation coefficient between the overall
Aging Society Index score from the goalpost method and z-scores with
network and equal weights, respectively.

We calculated the difference in scores within a country
(women — men). A t-test was performed on the difference, and statis-
tical significance was measured at a 5% level. Spearman and Kendall’s
correlations were used on domain scores and measures within each

domain, respectively, where the latter method accounted for tied
observations within the measure.

We used nested linear regression to estimate the association
between the countries’ scores (overallindex score and by domain) with
variables thatare notincludedin theindex calculation, potentially asso-
ciated with the outcome of the aging index score. Model Mlincluded the
income category, whereas M2 adjusted for log GDP per capita (adjusted
for purchasing power parity), M3 further adjusted for the proportion of
older adults aged 65+ in the population and M4 was the fully adjusted
macros variables model, where the proportion of seats held by women
in national parliaments was included. For gender differences regression,
we used gender-specific scores (overall index score and by domain),
adjusting for gender differences in the percentage of older adults in
the population (Supplementary Table 3). We hypothesized that higher
GDP generally results in an improvement in various measures, such
as higher healthcare resources® and higher life satisfaction®®, thus
improving well-being. We expected it also to improve food security®
and poverty risk, improving equity. We also hypothesized that with a
higher percentage of older adultsin the population, more age-focused
policies would be implemented to enhance societal aging. Also, we
hypothesized that the countries with a higher percentage of women
in parliament would have policies thatimprove cohesion andimprove
societal aging. We also included the 95% confidence interval above
and below the regression coefficients by adding or subtracting 1.96 x
standard error of the regression coefficients estimates, respectively.

Data analysis was performed using R (v.4.1.3). Results of measure-
ment scores can be found in Supplementary Figs. 2-6.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

All statistical data associated with this study are in the main text or
supplementary material. Datataken fromopen sources, whichinclude
(1) the International Labor Organisation database (https://ilostat.ilo.
org); (2) World Bank Open Data (https://data.worldbank.org); (3) The
Global Sustainable Development Goals Indicator Database (https://
unstats.un.org/sdgs/dataportal); (4) Global Burden of Disease Results
Tool (https://vizhub.healthdata.org/gbd-results/); (5) UN Data (https://
population.un.org/LivingArrangements/index.html#!/countries/484);
and (6) OECD data (https://data-explorer.oecd.org), are publicly avail-
able. Acompletelist of variables and their respective sources are listed
in Supplementary Table 1. Data from the Gallup World Poll are not
publicly available; however, they are available from the corresponding
author uponreasonable request.
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Note: Combined weights refer to the average of weights of domains given by experts from the Aging Society Research Network and LMIC

Expert Panel.
Extended Data Fig. 1| Correlation (Pearson correlation test) between scoring and weighting schemes for overall Aging Society Index scores for all genders.
methods and weighting schemes for overall Aging Society Index scores Note: Combined weights refer to the average of weights of domains given by
(Overall). Correlation (Pearson correlation test) between scoring methods experts from the Aging Society Research Network and LMIC Expert Panel.
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Note: Combined weights refer to the average of weights of domains given by experts from the Aging Society Research Network and LMIC

Expert Panel.
Extended DataFig. 2| Correlation (Pearson correlation test) between and weighting schemes for overall Aging Society Index scores for males.
scoring methods and weighting schemes for overall Aging Society Index Note: Combined weights refer to the average of weights of domains given by
scores (Male). Correlation (Pearson correlation test) between scoring methods experts from the Aging Society Research Network and LMIC Expert Panel.
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Note: Combined weights refer to the average of weights of domains given by experts from the Aging Society Research Network and LMIC

Expert Panel.

Extended DataFig. 3| Correlation (Pearson correlation test) between scoring
methods and weighting schemes for overall Aging Society Index scores
(Female). Correlation (Pearson correlation test) between scoring methods

and weighting schemes for overall Aging Society Index scores for females.
Note: Combined weights refer to the average of weights of domains given by
experts from the Aging Society Research Network and LMIC Expert Panel.
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Correlation with Active Aging Index (EU) 2018
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Extended DataFig. 4 | Correlation between Global aging society index and other indices. Correlation between Global aging society index and Active aging index,
Global agewatch index and human developmentindex.
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Statistics

For all statistical analyses, confirm that the following items are present in the figure legend, table legend, main text, or Methods section.

Confirmed

IZ The exact sample size (n) for each experimental group/condition, given as a discrete number and unit of measurement
A statement on whether measurements were taken from distinct samples or whether the same sample was measured repeatedly

< The statistical test(s) used AND whether they are one- or two-sided
Only common tests should be described solely by name; describe more complex techniques in the Methods section.

A description of all covariates tested
|:| A description of any assumptions or corrections, such as tests of normality and adjustment for multiple comparisons

|X’ A full description of the statistical parameters including central tendency (e.g. means) or other basic estimates (e.g. regression coefficient)
AND variation (e.g. standard deviation) or associated estimates of uncertainty (e.g. confidence intervals)

For null hypothesis testing, the test statistic (e.g. F, t, r) with confidence intervals, effect sizes, degrees of freedom and P value noted
N Gjve P values as exact values whenever suitable.

|:| For Bayesian analysis, information on the choice of priors and Markov chain Monte Carlo settings

|:| For hierarchical and complex designs, identification of the appropriate level for tests and full reporting of outcomes

OXX 0O O XOOOOS

Estimates of effect sizes (e.g. Cohen's d, Pearson's r), indicating how they were calculated

Our web collection on statistics for biologists contains articles on many of the points above.

Software and code

Policy information about availability of computer code

Data collection  No software was used.

Data analysis Data analysis was performed using R (v4.1.3).

For manuscripts utilizing custom algorithms or software that are central to the research but not yet described in published literature, software must be made available to editors and
reviewers. We strongly encourage code deposition in a community repository (e.g. GitHub). See the Nature Portfolio guidelines for submitting code & software for further information.

Data

Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A description of any restrictions on data availability

- For clinical datasets or third party data, please ensure that the statement adheres to our policy

All statistical data associated with this study are in the main text or supplementary material. Data taken from open sources, which includes 1) the International
Labor Organisation (ILO) database (https://ilostat.ilo.org), 2) World Bank Open Data (https://data.worldbank.org),

3)The Global Sustainable Development Goals (SDG) Indicator Database (https://unstats.un.org/sdgs/dataportal), 4) Global Burden of Disease (GBD) Results Tool
(https://vizhub.healthdata.org/gbd-results/), 5) United Nations (UN) Data (https://population.un.org/LivingArrangements/index.html#!/countries/484), 6) OECD




data (https://data-explorer.oecd.org) are publicly available. A complete list of variables and their respective sources are listed in Supplementary Table S1. Data from
Gallup world poll is not publicly available, however it is available from the corresponding author upon reasonable request.

Research involving human participants, their data, or biological material

Policy information about studies with human participants or human data. See also policy information about sex, gender (identity/presentation),
and sexual orientation and race, ethnicity and racism.

Reporting on sex and gender n/a

Reporting on race, ethnicity, or n/a
other socially relevant
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groupings

Population characteristics n/a
Recruitment n/a
Ethics oversight n/a

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting

Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

|:| Life sciences Behavioural & social sciences |:| Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Behavioural & social sciences study design

All studies must disclose on these points even when the disclosure is negative.
Study description Quantitative Data. Cross-sectional aggregated country and sex-specific data.

Research sample Data was extracted from various existing datasets and no data was collected.

Data for the aging index measures were taken from the Gallup World Poll and other open sources, including 1) the International
Labor Organisation (ILO) database, 2) World Bank Open Data, 3) the Global Sustainable Development Goals (SDG) Indicator Database,
4) Global Burden of Disease (GBD) Results Tool, 5) United Nations (UN) Data and 6) OECD data.

Sampling strategy n/a
Data collection n/a
Timing n/a
Data exclusions n/a
Non-participation n/a
Randomization n/a

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.




Materials & experimental systems

Methods

Novel plant genotypes  n/a

Authentication n/a

n/a | Involved in the study n/a | Involved in the study

|Z |:| Antibodies |Z |:| ChiIP-seq

X |:| Eukaryotic cell lines |:| Flow cytometry

|Z |:| Palaeontology and archaeology |Z |:| MRI-based neuroimaging
X |:| Animals and other organisms

X|[] clinical data

|Z |:| Dual use research of concern
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