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Summary
Background Public health progress in the Americas has reduced the burden of many infectious diseases, helping
more people live longer lives. At the same time, the burden of non-communicable diseases (NCDs) is increasing.
NCD prevention rightly focuses on lifestyle risk factors, social, and economic determinants of health. There is less
published information on the importance of population growth and aging to the regional NCD burden.

Methods For 33 countries in the Americas, we used United Nations population data to describe rates of population
growth and aging over two generations (1980–2060). We used World Health Organization estimates of mortality and
disability (disability-adjusted life years, DALYs) to describe changes in the NCD burden between 2000 and 2019. After
combining these data resources, we decomposed the change in the number of deaths and DALYs to estimate the
percentage change due to population growth, due to population aging, and due to epidemiological advances,
measured by changing mortality and DALY rates. In a supplement, we provide a summary briefing for each country.

Findings In 1980, the proportion of the regional population aged 70 and older was 4.6%. It rose to 7.8% by 2020 and is
predicted to rise to 17.4% by 2060. Across the Americas, DALY rate reductions would have decreased the number of
DALYs by 18% between 2000 and 2019 but was offset by a 28% increase due to population aging and a 22% increase
due to population growth. Although the region enjoyed widespread reductions in rates of disability, these im-
provements have not been sufficiently large to offset the pressures of population growth and population aging.

Interpretation The region of the Americas is aging and the pace of this aging is predicted to increase. The de-
mographic realities of population growth and population aging should be factored into healthcare planning, to un-
derstand their implications for the future NCD burden, the health system needs, and the readiness of governments
and communities to respond to those needs.
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Introduction
Socioeconomic progress and reductions in the burden
of many infectious diseases have led to a dramatic
decline in associated mortality and have contributed to
an era of demographic and epidemiological transition,
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which is ongoing in many developing regions.1–3 These
successes have led to new challenges related to aging
populations, the associated increase in the proportion of
disease burden attributable to noncommunicable dis-
eases including mental health and neurological
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Research in context

Evidence before this study
The region of the Americas is aging, reflecting important
public health successes that have reduced the burden of
infectious disease, and a long-term regional drop in fertility.
The burden of non-communicable diseases (NCDs) has been
increasing, and despite global commitments to NCD control,
many countries need to accelerate the implementation of
policies and interventions to prevent and manage NCDs. The
NCD discourse rightly focuses on lifestyle risk factors, social,
and economic determinants of health as drivers of NCD
burden and inequality. There is less published information on
the role of population growth and aging in driving the
regional NCD burden and how these pressures can influence
regional NCD inequalities.

Added value of this study
Our research joins two key global data resources to describe
the role of population growth and aging on the inequalities in
the NCD burden across the Americas. We report on the World
Health Organization Global Health Estimates, highlighting an
increase in the number of NCD deaths and years lost to
disability between 2000 and 2019, despite important
improvements in disease rates. We use the United Nations
World Population Prospects to detail the dynamics of
population growth and aging across the Americas. By linking
these datasets, we were able to explore the influence of
population growth and aging on the increasing regional NCD
burden. We show that there have been important reductions

in NCD mortality and disability rates between 2000 and 2019,
reflecting the many successful public health programs and
health system improvements across the region. However, for
every country in the region, these improvements have not
been sufficiently large to offset the pressures of population
growth and population aging. We highlight that these
pressures are uneven between the countries of the region,
contributing to increasing regional inequality in the NCD
burden. In supplements, we provide country-level briefings to
highlight the importance of population growth and aging on
the rising NCD burden.

Implications of all the available evidence
Reductions in premature mortality represent a major global
success and will lead to further population aging. The extent
to which longer lives are lived in good health or with illness is
fundamentally important for health system planners, who
must understand the healthcare implications of an aging
population with potentially longer-term illness and complex
multimorbidity. The demographic realities of population
growth and population aging should be factored into
healthcare planning, to understand their potential
implications for the NCD burden, the health system, and
social protection needs. This additional evidence can
contribute to a more informed response against age-related
inequalities, ageism, and the unprecedented public health
challenge of older populations.
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conditions (NCDs) and in places, a double burden of
infectious and non-communicable diseases.4 Rates of
NCDs increase with age so that while much of the NCD
discourse rightly focuses on prevention, control, and the
social and economic determinants of health,5–8 the ab-
solute burden of NCDs is also influenced by the size and
age structure of a nation’s population.

In 2013, the World Health Organization (WHO)
Member States approved a Global Action Plan on the
Prevention and Control of NCDs with a menu of pol-
icies and interventions called “NCD Best Buys” and a
monitoring framework with an impact indicator that
measures premature mortality.9 This was supplemented
by Sustainable Development Goal (SDG) 3.4, proposing
a one-third NCD premature mortality reduction by
2030.10 More recently, countries approved a Roadmap on
NCDs (2013–2020) to accelerate the NCD response.11

These global commitments have underpinned further
international initiatives12–14 to reduce the NCD burden; a
collective advocacy that has been vital for recognizing
NCDs as a global priority. The hoped-for reduction in
premature avoidable mortality – once achieved – will
lead to longer lives, aspirationally lived with minimal ill-
health – a goal widely encompassed in public health
messaging, for example in England – “Living Well for
Longer”,15 and formally described in 1980 by James
Fries as the compression of morbidity.16,17 Progress to-
wards this healthy aging ideal is likely to be governed by
access to health care, as well as social and economic
drivers – the inequalities of gender, income, education,
race, ethnicity, and other social factors.18

The extent to which longer lives are lived in good
health or with illness is fundamentally important for
health system planners, who must understand the
healthcare implications of an aging population with
potentially longer-term illness and complex multi-
morbidity.19 In this analysis we summarize aging pat-
terns across the Americas and explore to what extent
aging offsets national efforts to reduce the burden of ill-
health due to NCDs. We first assess country-level dif-
ferences in population aging and growth across the
Americas. We then describe the extent to which these
demographic dynamics explain observed changes in the
number of years lived with disability due to NCDs.
Methods
Data sources
Every two years the United Nations Department of
Economic and Social Affairs updates its population size
www.thelancet.com Vol 21 May, 2023
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projections for all member countries. The World Pop-
ulation Projections (WPP) 2019 revision, released in
June 2019, is the source for all population data used in
this analysis.20 The WPP collects mortality estimates
using a variety of sources: vital registration systems,
surveillance systems, demographic surveys, and cen-
suses, adjusting estimates for intercensal fertility, mor-
tality, and migration.

The WHO Global Health Estimates (GHEs) are com-
parable cause of death and disability estimates from the
year 2000 onwards. These estimates draw on a range of
sources, including official country data and the results of
the Global Burden of Disease (2019). Efforts are made to
ensure data comparability between countries and across
time. Full details of the WHO GHE are available at the
WHO Global Health Observatory.21–23 From the GHE data
we extracted information on NCDs in 6 groups: cardio-
vascular diseases (International Classification of Diseases,
ICD: I00-I99), cancers (C00-C97), chronic respiratory dis-
eases (J30-J98), diabetes (E10-E14 minus E10.2, E11.2,
E12.2, E13.2, E14.2), mental and substance use disorders
(F04-F99, G72.1, Q86.0, X41-X42, X44, X45), and neuro-
logical conditions (F01-F03, G06-G98, minus G14, G72.1).
Our restriction to these 6 NCD groupings follows the Pan
American Health Organization (PAHO) regional plan of
action for the prevention and control of noncommunicable
diseases. This plan considers the main NCDs as being
those defined by the United Nations (2011 UN Resolution
on NCDs) as principally cardiovascular diseases, cancers,
chronic respiratory diseases and diabetes.24 In 2018 UN
Resolution on NCDs was extended to include mental
health and neurological conditions.25 We limit our primary
analyses to these 6 NCDs groups of conditions.

Countries and subregions of the Americas
The WHO GHEs are available for 183 WHO Member
States with populations greater than 90,000 in 2019. In
the Americas, 2 member States were therefore excluded:
Dominica (United Nations estimated population in 2019,
71,808), and Saint Kitts and Nevis (estimated population
52,834). Estimates for these two countries are included
in regional totals. For this analysis we grouped the
included countries of the Americas into eight sub-
regions, as defined by The Pan-American Health Orga-
nization: North America (2 countries: Canada, USA),
Central America (7 countries: Belize, Costa Rica, El
Salvador, Guatemala, Honduras, Nicaragua, Panama),
Andean (5 countries: Bolivia, Colombia, Ecuador, Peru,
Venezuela), Southern Cone (4 countries: Argentina,
Chile, Paraguay, Uruguay), Latin Caribbean (3 countries:
Cuba, Dominican Republic, Haiti), Non-Latin Caribbean
(10 countries: Antigua and Barbuda, Bahamas,
Barbados, Grenada, Guyana, Jamaica, Saint Lucia, Saint
Vincent and the Grenadines, Suriname, Trinidad and
Tobago), Brazil as a separate country, and Mexico as a
separate country.
www.thelancet.com Vol 21 May, 2023
Metrics used: mortality and disability
We used two metrics from the WHO Global Health
Estimates. Number of deaths: for each country, we
extracted the number of deaths by cause, age, sex, and
year. Disability adjusted life years (DALYs): the DALY is a
summary measure that combines time lost through
premature death and time lived in states of less than
optimal health, loosely referred to as “disability”. The
DALY adds together the years of life lost (YLL) and the
years of lost good health also called the years lived with
disability (YLD). One DALY can be thought of as one
lost year of ‘healthy’ life. Because the DALY is an ag-
gregation of premature mortality and years lived with
disability it offers a more direct link than mortality alone
to the associated burden on healthcare systems. We
present age-standardized rates for mortality and
disability, using the WHO World Standard population.26

There are many uncertainties involved with estimating
national mortality and disability. We used uncertainty
intervals for age-, sex-, and cause-specific deaths and
DALYs developed by the WHO for GHE 2019 and
provided as part of their data release. These intervals will
not reflect all sources of uncertainty, but do remind us
not to over-interpret differences, for example between
causes or countries.

Analysis: describing population demographics
We summarized population aging and population
growth in two phases. In phase 1, we described the
long-term change in population distributions for each
country and for each subregion using 1980 to 2060 as
our time frame. In 2020, young adults from 1980 were
approaching retirement, and by 2060 a second cohort of
adults will be completing their working lives. Our long-
term estimates therefore cover demographic change
across two generations. We present subregional popu-
lation distributions in Fig. 1 in three broad age groups:
children and adolescents (0–19 years), adults aged 20–69
years, and adults aged 70 years and older, with country-
level population distributions provided in a supplement.
We also calculated the accompanying change in the old-
age dependency ratio as the number of adults aged 70
years and older for every 100 people aged 20–69 years.
In phase 2 we focused on a shorter period (2000–2020)
to closely match the GHE data availability. For this
shorter time frame, for each country and subregion, we
calculated one measure of population aging and one
measure of population growth. We described population
aging using the percentage of each population aged 70
years and older. We described population growth using
the annual average rate of growth, calculated as an
exponential rate and presented as a percentage growth
per year. It is calculated as ln(p2020/p2000)/t where
p2020 is the population in 2020, p2000 is the population
in 2000, and t is the length of the period, which in our
case was 20 years.27
3
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Fig. 1: Proportion of population classified as children and adolescents (0–19 years), adults (20–69 years) or older adults (70+ years) in eight sub-
regions of the Americas in 1980, in 2020, with predicted proportions in 2060.
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Analysis: mortality and disability change between
2000 and 2019
Using GHE data, we described NCD mortality and
DALYs since 2000 using the six NCD subgroups
described above. For women and men, we presented the
number of deaths and DALYs in 2019, age-standardized
rates per 100,000 people in 2019, and the percent
change in these metrics between 2000 and 2019.

Next, following Roth,28 we decomposed the
observed change in mortality and disability between
2000 and 2019 into three explanations for each
country: growth in the total population size, the
change in the age structure of the population, and the
change in the age-specific rates. This third explana-
tion includes all changes that are not explained by
demographic change (the aging or growth of the
population) and includes (for example) the combined
effects of lifestyle risk factors and health care. The net
change in these three explanations is equal to the
observed mortality or disability change. We achieved
this decomposition by holding one demographic
feature constant at a time and calculating the expected
www.thelancet.com Vol 21 May, 2023
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deaths or years of disability under that counterfactual
scenario. Using disability as our example, to calculate
the change in disability due to population growth, we
calculated the additional DALYs expected from the
population increase between 2000 and 2019; and us-
ing the age-structure and disability rates from the year
2000. For the change in DALYs due to population
aging, we repeated the process, this time allowing the
age-structure to change between 2000 and 2019; and
holding population size and disability rates constant
at their 2000 levels. Finally, the difference between
the actual change in disability and the combined
change due to population growth and population ag-
ing is the change due to age-specific disability rates.
We examined between-country differences in these
decomposed percentage changes by calculating a
measure of change inequality, known as the Index of
Disparity, following methods described by the
WHO.29 Details of this calculation are provided as a
footnote to Table 3.

For our decomposition results we performed
sensitivity analyses based on the 95% uncertainty
limits for deaths and DALYs provided by the WHO in
their 2019 data release. We repeated our decomposi-
tion once using the WHO lower limit of uncertainty
and once using the upper limit of uncertainty. This
created a ‘sensitivity range’ (SR) which we report as
our measure of analysis uncertainty. The WHO addi-
tionally categorizes each member state into one of
four categories according to the level of evidence
available for causes of death, and we use these cate-
gories in our visual presentations to further highlight
the inherent uncertainty involved in working with
national estimates of mortality and disability. In sup-
plements, we provide an example of the full decom-
position calculation process as a spreadsheet, we offer
more information on data quality and analysis uncer-
tainty, and we present results from sex-stratified
analyses.

Country briefings
In a supplement, we provide a 1-page briefing for each
country; 33 briefings in total. In each country briefing
we summarize the current and future predicted pro-
portion of adults aged 70 and older, mortality rates in
2019 for our six NCD groups compared to subregional
and regional rates, and how population growth, popu-
lation aging, and epidemiological change has contrib-
uted to the change in deaths between 2000 and 2019.

All analyses were performed using Stata statistical
software.30

Role of the funding source
The Pan American Health Organization funding source
provided technical resources for the data analysis
including visualizations, and otherwise had no involve-
ment in manuscript design or preparation.
www.thelancet.com Vol 21 May, 2023
Results
Population growth and aging
Regional and country-level population aging and popu-
lation growth between 2000 and 2020 is presented in
Table 1. The population of the Americas in 2020 was
1018 million, up from 828 million in 2000 – an annual
population size increase of 1 percent. The subregions of
the Americas have all increased their population sizes
since 2000, from a smallest annual increase of 0.6
percent in the non-Latin Caribbean to a largest annual
increase of 1.7 percent in Central America.

The change in subregional population structure over
time in three broad age groups is presented in Fig. 1. In
1980, the proportion of the regional population aged 70
and older was 4.6 percent. It rose to 7.8 percent by 2020
and is predicted to rise to 17.4 percent by 2060. These
successive 40-year increases of 3.2 and 9.6 percentage
points are larger than the global average of 2.3 and 7.1
percentage points. The rate of aging across the region was
similar between 1980 and 2020, with the 8 subregions of
the Americas reporting increases in the proportion aged
70 and older of between 2.2 and 3.9 percentage points.
Predictions suggest a regional divergence in this rate over
the next 40 years, with increases of between 7.2 and 14.5
percentage points. This aging trend is set against rather
different baseline levels of older adults in 1980 – between
1.9 percent over 70 years of age in Central America and
7.5 percent in North America – so that marked in-
equalities in the proportion of older adults are predicted to
persist in 2060 – between 12.9 percent over 70 years of age
in Central America and 20.6 percent in Brazil.

Inequalities in the proportion of older adults were
more apparent at the country level. Annual population
growth rates for this period ranged from 0.1% to 2.4%
across all ages and from 1.0% to 4.5% among adults
aged 70 and older, so that the country range of adults
aged 70 and older was 6.6 percentage points in 2000 and
had increased to 9.3 percentage points by 2020. This
proportion of older adults in 2020 ranged from less than
3.5 percent (in Belize, Guatemala, Haiti, Honduras,
Nicaragua) to over 10 percent (Barbados, Canada, Cuba,
United States, Uruguay) – a threefold difference be-
tween these regional extremes (Table 1).

The old-age dependency ratio between 1980 and 2060
is presented in Fig. 2 for the 33 included countries of the
Americas. This ratio depends as well on the proportion of
working age adults, offers insight on a country’s ability to
finance an aging population, and has increased broadly in
line with the proportion of older adults. In 2020, esti-
mates ranged from a low of 6 older adults for every 100
working age adults in Belize, to 19 in Canada. By 2060,
this range will have shifted and widened, from a low of 13
(in Haiti) to 45 (in Cuba). In 2020, countries with the five
highest dependency ratios (Canada, Barbados, United
States, Uruguay, Cuba) all had a ratio more than twice
that of countries with the five lowest ratios (Belize,
Honduras, Haiti, Nicaragua, Guatemala).
5
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Country Population in 2020 Percent of population
aged 70+

Annual growth rate (2000–2020)

2000 2020 All ages Older adults (70+)

AMERICAS 1,017,996,032 5.6 7.8 1.03 2.64

NORTH AMERICA 368,744,832 9.0 11.4 0.83 2.02

Canada 37,742,160 8.8 12.4 1.05 2.75

United States 331,002,624 9.0 11.2 0.81 1.93

CENTRAL AMERICA 50,737,432 2.8 4.1 1.66 3.63

Belize 397,621 2.5 3.2 2.37 3.50

Costa Rica 5,094,114 3.6 6.7 1.26 4.45

El Salvador 6,486,201 3.3 5.8 0.48 3.23

Guatemala 17,915,564 2.4 3.2 2.15 3.53

Honduras 9,904,608 2.3 3.1 2.05 3.50

Nicaragua 6,624,554 2.4 3.4 1.34 3.16

Panama 4,314,768 3.6 5.7 1.77 4.07

ANDEAN AREA 141,606,752 3.1 5.4 1.20 3.99

Bolivia 11,673,029 3.3 5.1 1.63 3.77

Colombia 50,882,884 3.3 5.7 1.25 4.09

Ecuador 17,643,060 3.1 4.8 1.65 3.81

Peru 32,971,850 3.0 5.6 1.10 4.25

Venezuela 28,435,942 2.8 4.9 0.81 3.69

SOUTHERN CONE 74,918,248 6.0 7.6 1.04 2.26

Argentina 45,195,776 6.6 7.7 1.02 1.83

Chile 19,116,208 5.0 8.0 1.10 3.50

Paraguay 7,132,530 2.8 4.3 1.46 3.48

Uruguay 3,473,727 9.0 10.8 0.23 1.15

LATIN CARIBBEAN 33,577,056 4.3 6.3 0.90 2.78

Cuba 11,326,616 6.8 10.9 0.09 2.42

Dominican Rep 10,847,904 2.9 4.8 1.24 3.77

Haiti 11,402,533 2.4 3.1 1.49 2.76

NON-LATIN CARIBBEAN 6,919,487 4.7 6.1 0.59 1.91

Antigua & Barbuda 97,928 4.6 5.9 1.27 2.53

Bahamas 393,248 3.4 4.7 1.39 3.09

Barbados 287,371 8.8 11.5 0.28 1.62

Grenada 112,519 5.5 6.4 0.45 1.17

Guyana 786,559 2.6 4.3 0.26 2.77

Jamaica 2,961,161 5.5 6.0 0.55 1.04

Saint Lucia 183,629 5.2 7.0 0.79 2.24

St Vincent & Gren 110,947 4.6 6.4 0.14 1.75

Suriname 586,634 3.4 4.5 1.10 2.60

Trinidad & Tobago 1,399,491 4.2 7.2 0.50 3.20

Brazil 212,559,424 3.3 6.1 0.98 4.09

Mexico 128,932,768 3.4 4.8 1.33 3.14

Table 1: Population size and proportion aged 70 and older among 33 countries of the Americas in 2000 and in 2020.
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NCD mortality and disability
Age-standardized rates of NCD mortality and disability
in the Americas in 2000 and 2019 are presented in
Table 2. Between 2000 and 2019 in the Americas the age-
standardized mortality rate from six groups of NCDs
combined decreased from 424 to 329 per 100,000, a 20-
year mortality rate improvement of 21.7 percent. This
improvement was driven by large reductions in cardio-
vascular disease (CVD) and cancer mortality rates. The
age-standardized CVD mortality rate in 2019 was 137 per
100,000 down from 203 per 100,000 in 2000, a 20-year
improvement of 32.5 percent, and was driven by mor-
tality rate reductions in ischemic heart disease (2019
mortality rate of 74 per 100,000, a reduction of 37
percent) and stroke (2019 mortality rate of 32 per
100,000, a reduction of 35 percent). The age-
standardized cancer mortality rate was down to 101
from 128 per 100,000, a 20-year improvement of 21.3
percent, and was driven by large mortality rate re-
ductions for lung cancer (2019 mortality rate of 19 per
100,000, a reduction of 33 percent), breast cancer in
women (2019 mortality rate of 16 per 100,000 women, a
www.thelancet.com Vol 21 May, 2023
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Fig. 2: Old age dependency ratio (number of older adults aged 70 and older for every 100 people aged 20–69 years) among 33 countries of the
Americas in 1980, 2020, and predicted for 2060.
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reduction of 19 percent) and prostate cancer in men
(2019 mortality rate of 15 per 100,000 men, a reduction
of 26 percent). The situation for disability was
similar. Between 2000 and 2019 in the Americas the age-
standardized DALY rate from six groups of NCDs com-
bined decreased from 14,056 to 12,481 years per
100,000, a 20-year DALY rate improvement of 11.2
www.thelancet.com Vol 21 May, 2023
percent. Despite these important rate improvements the
number of regional NCD deaths from our six disease
groups increased from 3.60 million in 2000 to 4.86
million in 2019, and the disability years increased from
113 to 150 million, 20-year increases of 35 and 33
percent respectively. All NCD deaths also includes
digestive, genitourinary and musculoskeletal conditions,
7
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Number of events in 2019 Rate per 100,000
in 2019

Percent change (2000–2019)

Women Men Women Men Count (Women) Rate (Women) Count (Men) Rate (Men)

CVD

Deaths 981,439 1,041,640 112 167 9 −34 22 −32

DALYs 17,889,816 22,972,044 2478 3907 10 −30 19 −28

YLLs 15,513,802 20,889,718 2137 3556 5 −33 15 −30

YLDs 2,376,014 2,082,326 341 352 48 −4 65 1

Cancer

Deaths 654,124 706,653 90 116 31 −19 31 −25

DALYs 16,062,270 16,661,299 2504 2858 25 −19 23 −25

YLLs 15,248,201 15,774,216 2381 2710 24 −19 21 −25

YLDs 814,068 887,083 123 149 43 −8 60 −5

Respiratory

Deaths 266,726 267,516 31 42 45 −13 35 −26

DALYs 7,194,419 7,098,388 1071 1230 36 −10 27 −19

YLLs 4,246,822 4,676,676 580 780 32 −18 23 −26

YLDs 2,947,596 2,421,712 492 451 41 3 34 −3

Diabetes

Deaths 144,398 139,651 19 23 44 −13 79 4

DALYs 6,517,318 6,912,228 983 1192 74 10 103 25

YLLs 2,981,395 3,260,081 443 562 39 −13 72 6

YLDs 3,535,923 3,652,146 540 631 121 40 140 48

Mental health

Deaths 36,797 85,087 7 16 265 170 133 66

DALYs 16,080,086 16,593,291 3066 3256 36 7 44 13

YLLs 1,514,770 3,634,839 283 703 274 187 131 74

YLDs 14,565,316 12,958,451 2784 2553 28 1 30 3

Neurological

Deaths 320,043 213,129 32 33 184 64 183 56

DALYs 9,034,920 6,673,793 1379 1194 63 12 71 18

YLLs 3,940,346 3,530,235 499 604 128 41 116 39

YLDs 5,094,574 3,143,558 880 589 34 1 38 2

Combined NCD a

Deaths 2,403,526 2,453,675 290 397 33 −19 37 −22

DALYs 72,778,832 76,911,040 11,483 13,637 31 −10 34 −13

YLLs 43,445,336 51,765,764 6323 8914 26 −19 29 −20

YLDs 29,333,492 25,145,276 5160 4724 39 3 45 6

All NCDb

Deaths 2,861,523 2,957,614 352 483 36 −17 40 −19

DALYs 114,365,000 111,767,600 18,591 20,096 32 −8 34 −10

YLLs 54,549,380 66,001,960 8223 11,589 26 −17 28 −18

YLDs 59,815,620 45,765,640 10,368 8507 40 2 44 3

aCombined NCDs, includes the following six groups of conditions: cardiovascular diseases, cancers, chronic respiratory diseases, diabetes, mental and substance-use
disorders, neurological conditions. bAll NCDs, includes all noncommunicable diseases.

Table 2: Disease burden of noncommunicable diseases in the Americas in 2000 and in 2019, for 6 groups of conditions: CVD, cancer, respiratory
disease, diabetes, mental health conditions, and neurological disorders.
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and regional deaths for all NCDs increased from 4.21
million in 2000 to 5.82 million in 2019.

Demographic contributors to an increasing NCD
burden
Figs. 3 and 4 present the percentage change in the
number of deaths (Fig. 3) and disability years (Fig. 4)
due to NCDs (as circles) between 2000 and 2019 for the
33 countries of the Americas. The absolute number of
deaths and disability years have increased in the 20-
years since 2000 for every country in the region, and
there are three broad contributors to this increase:
population growth (blue bars), population aging (orange
bars), and changes in age-specific rates (green bars). In
the Americas, mortality rate improvements alone (i.e.,
without population aging or population growth) would
www.thelancet.com Vol 21 May, 2023
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Fig. 3: Contribution of changes in population growth, population aging, and rates of age-specific mortality to the percentage change in
mortality due to NCDs, 2000–2019.
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have decreased the number of deaths by 33.4 percent.
This potential improvement has been negated by
regional population growth that increased deaths by 21.8
percent, and by regional population aging that increased
deaths by 46.6, leading to an overall increase in deaths of
35.0 percent (Sensitivity-based uncertainty range, SR
21.5 to 51.7). The situation for disability was similar.
Disability years would have fallen by 18.3 percent
because of DALY rate improvements alone. Population
growth and aging always negated these potential im-
provements, so that there was an overall increase in
DALYs across the Americas of 32.5 percent (SR 22.7 to
38.3). Population growth across the region increased
disability years by 21.8 percent, and population aging
increased disability years by 28.9 percent.

For almost every country in the region, the number
of deaths and the number of DALYs increased between
2000 and 2019. Among women and men combined, the
increase in deaths ranged from 0.4 percent in Trinidad
and Tobago to 170.3 percent in Dominican Republic,
www.thelancet.com Vol 21 May, 2023
with a typical (median) country increase of 56.8 percent
(SR 37.7 to 69.9). The increase in DALYs ranged from
3.9 (SR-5.6 to 9.4) percent in Uruguay and 101.2 percent
(95% UI 68.6 to 114.2) in Dominican Republic, with a
typical country increase of 37.9 percent (SR 25.4 to 48.0).
There were only small differences in these 20-year
percentage changes between women and men, with an
increase in deaths among women of 32.7 percent (SR
17.7 to 50.5) and among men of 37.3 percent (SR 25.1 to
53.0). The DALY increase among women was 30.1
percent (95% UI 21.2 to 36.5) and among men was 33.8
percent (SR 24.1 to 40.0).

Despite these rather similar percentage change av-
erages between women and men and for mortality and
DALY change, there was some evidence for a wider
between-country spread of change among women
compared to men, and for deaths compared to DALYs
(Table 3). The index of disparity for deaths among
women was 104.3 (SR 71.5 to 178.1) compared to 85.0
(SR 66.1 to 106.4) among men. The index of disparity
9
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Fig. 4: Contribution of changes in population growth, population aging, and rates of age-specific DALYs to the percentage change in DALYs due
to NCDs, 2000–2019.
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for deaths among women and men combined was 92.6
(SR 67.9 to 131.2) compared to 56.8 (SR 50.7 to 76.8) for
DALYs.
Discussion
The Americas are aging faster than the world as a whole.
Between 1980 and 2060 – roughly the time for two
generations of young adults to complete their working
lives – the median age in the region is predicted to rise
from 19.8 to 43.4 years. The region was below the global
average of 22.6 years in 1980, matched the global
average of 31.9 years in 2020, and is predicted to exceed
the global average of 37.6 years by 2060. Similarly, the
proportion of older adults in the Americas is predicted
to more than double in the next 40 years, with the old-
age dependency ratio rising from 12 in 2020 to 29 in
2060.20

Regional aging is a success story. Our longer lives are
a result of public health achievements in reducing many
infectious diseases, managing NCDs and enabling
healthy living, but also the result of broader economic
and educational development. A recent analysis among
OECD member states highlighted the importance of
health spending, healthier lifestyles, income per capita,
and education coverage, with a 10% increase in each
resulting in a life expectancy gain of more than 2-
months.31 In the Americas, between 2000 and 2019,
there have been dramatic declines in NCD mortality
rates, notably ischemic heart disease and stroke, falling
by 44 and 18 deaths per 100,000 people, respectively.
These improvements may be partly ascribed to re-
ductions in smoking rates, improvements in the ca-
pacity to control high cholesterol and blood pressure,
and in particular greater access to effective care in the
event of a heart attack or stroke. Nevertheless, results
from the Global Burden of Disease Study suggest that
the three leading causes of mortality and DALYs in Latin
America and the Caribbean remain high body mass
index, high fasting plasma glucose, and high blood
www.thelancet.com Vol 21 May, 2023
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Metric Sex Overall Change Lower limit of
sensitivity range

Upper limit of
sensitivity range

Change (growth) Change (aging) Change (epi)

Deaths Men 85.0 66.1 106.4 52.9 33.4 65.7

Women 104.3 71.5 178.1 51.6 58.5 68.4

Combined 92.6 67.9 131.2 52.2 44.5 65.7

DALYs Men 56.8 51.1 75.1 52.9 27.4 69.8

Women 59.6 52.9 84.7 51.6 39.8 67.0

Combined 56.8 50.7 76.8 52.2 31.2 65.8

aCalculation note: For each metric (percentage change in deaths or DALYs overall or due to population growth, population aging, epidemiologic change), the index of
disparity (ID) presents the proportional difference between each country and the regional average. We use this to highlight the size of the between-country inequality in the
Americas for each metric. For each country, i, ID is calculated as the sum of the absolute differences between country change ci and the regional change for the Americas μ,
divided by the regional rate μ and the number of countries, (n − 1). The full equation is calculated as: ID = 1 /(n − 1)×∑ |ri − μ| /μ×100.
Table 3: Differences in the percentage change in deaths and DALYs between 2000 and 2019 among 33 countries of The Americas, measured using the
index of disparity.a
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pressure.32 Regional tobacco control in the Americas has
been guided for the past 15 years by the WHO Frame-
work Convention on Tobacco Control,33 and CVD pre-
vention and control through blood pressure control and
secondary CVD prevention – known as the HEARTS
initiative.34

These crucial social advances are inexorably tied to
aging, and sustained growth of the older population
presents profound challenges for healthcare. For most
countries in the region, improvements in age-specific
mortality rates alone would have led to a decrease in
the number of years lived with NCDs, but this potential
decrease was always negated by population aging and
population growth. Across the Americas, DALY rate
reductions would have decreased the number of DALYs
by 18 percent between 2000 and 2019, but was offset by
a 28 percent increase due to population aging and a 22
percent increase due to population growth. So although
the region is enjoying widespread reductions in pre-
mature avoidable mortality,35 the increasing number of
years lived with NCDs means more healthcare demand.
The complexity of healthcare is also set to increase, with
multimorbidity likely to become a key challenge for
healthcare providers. In the face of increasing and
increasingly complex healthcare demand, the move to-
wards universal health coverage (UHC) - with an ulti-
mate goal of maintaining health and avoiding risk
factors for all - is an aspirational target for most regional
governments. The definition of UHC includes three
related dimensions: unfettered access to health services,
financial protection when faced with healthcare, and
quality healthcare provision that is also cost-effective
and sustainable. This UHC goal remains a work in
progress across the region, with a recent World Bank
report highlighting limited progress towards UHC in
many countries, regional variation in that progress, and
key vulnerabilities that must be addressed.36 For
example, there are recognized bottlenecks of key human
and physical resources (doctors, nurses, hospital beds,
medical technologies) that limit an effective healthcare
response. The level of government healthcare spending
www.thelancet.com Vol 21 May, 2023
in 2017 was estimated at 3.8% of GDP across Latin
American and the Caribbean, compared to 6.6% among
the OECD countries.31 Alternative estimates from the
World Bank in 2019 report healthcare expenditure of
6.4% for Latin America and the Caribbean, compared to
2019 OECD healthcare expenditure of 8.7%.37 Irre-
spective of estimate, expenditure will vary widely across
each region, with for example Cuba spending 10.2% of
its GDP on healthcare in 2019, while Haiti spent just
4.1%. Data on quality of care and healthcare inequalities
- critical UHC components - remains unavailable for
many countries in the Americas.

To date, population growth has accompanied
regional aging, and although growth is set to continue
for some time, estimates suggest that the population of
the Americas will plateau at around 1.2 billion people
over the next 30 years, before falling towards the end of
the century. Simultaneous population aging and popu-
lation shrinking intensifies challenges that go beyond
healthcare. Formal and informal social systems must
support a larger group of older adults without additional
resources, limiting the ability of communities and gov-
ernments to provide resources for older citizens. Na-
tions must quickly recognize this new demographic
reality, which requires policy adjustments and resource
re-allocation. Experience from OECD nations among
others suggest that such adjustments will be painful -
changes in retirement ages and medical benefits, for
example, are not widely popular. But experience also
suggests that it is easier to address problems sooner
rather than later, when the cost of waiting may become
insurmountable.38

This work draws on international data resources
from the UN and the WHO, who invest considerable
effort in ensuring cross-country comparability. Never-
theless, the quality of cause-specific mortality data re-
mains a valid concern. Quality can be in terms of data
completeness and in terms of accurate allocation of an
underlying cause of death when competing causes may
lead to misallocation. The use of WHO uncertainty in-
tervals, the WHO categories of mortality evidence, and
11
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our associated sensitivity-based uncertainty remind us
of the inherent uncertainty when using collated mor-
tality and morbidity and help us to avoid over-
interpretation of country-level differences and detailed
country rankings. In addition to these uncertainty in-
tervals, the WHO data source methodology provides
comprehensive information on methods for assessing
country-level data quality.22 The risk of overinterpreting
global health estimates have been recognized and dis-
cussed previously.39

We draw on data that is exclusively at the country-
level, stratified by age and sex. This allows us to
explore country-level inequalities in population aging
and health outcomes. However, country-level analyses
mask the many within-country health inequalities,
which are driven by the social determinants of disease,
such as race and ethnicity, occupation, gender, religion,
education, socioeconomic status, and social capital. Our
analysis stratifies by biological sex and is not able to
explore gender-based health inequalities.

These data do not include the mortality effects of the
COVID-19 pandemic, which led to massive mortality
across the Americas in 2020 and 2021, with provisional
mortality rates regularly exceeding 100 per 100,000 by
2022 –the crude rate in Brazil was above 300 per 100,000
and in Peru was above 600 – and a burden that
disproportionately affected the elderly.40,41 By most esti-
mates, the loss of life has led to a sharp decrease in life
expectancy globally.42 Without major future outbreaks,
we would expect life expectancy to recover as the deaths
of those lives prematurely lost during the pandemic
would not figure in future mortality tables. However, it
is also clear that it is the wider context of the pandemic
which will have longer implications, for example on
people’s health-seeking behaviors, and on health system
support.

Conclusion
Major public health achievements contribute to health-
ier and longer lives, reducing premature avoidable
mortality – commonly classified as a death from a pre-
ventable cause before 65 or 70 years of age – and
shifting mortality to later life. The extent to which longer
lives are lived in good health or with illness is funda-
mentally important for health system planners, who
must understand the healthcare implications of an ag-
ing population with potentially longer-term illness and
complex multimorbidity. The demographic realities of
population growth and population aging should be
factored into healthcare planning, to understand their
implications for the future NCD burden, health system
needs, and the ability of governments and communities
to respond to those needs.
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