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Benchmarking progress in non-communicable diseases:
a global analysis of cause-specific mortality from 2001
to 2019

NCD Countdown 2030 Collaborators*

Summary

Background Non-communicable diseases (NCDs) have received substantial policy attention globally and in most
countries. Our aim was to quantify how much NCD mortality changed from 2010 to 2019 in different countries,
especially compared with the preceding decade and with the best-performing country in each region, and the specific
NCD causes of death that contributed to change.

Methods We used data on NCD mortality by sex, age group, and underlying cause of death for 185 countries and
territories from the 2021 WHO Global Health Estimates. Our primary outcome was the probability of dying from an
NCD between birth and age 80 years in the absence of competing causes of death, and was calculated using age-
specific death rates from NCDs and lifetable methods. We calculated change in the probability of death as the
difference between values in the final and first year of each period (2001-10 and 2010-19). For 51 countries with high-
quality mortality data and 12 countries with large populations within their region, we used the Horiuchi method of
decomposition to calculate how much specific causes of death and 5-year age groups contributed towards: (1) increases
or decreases in NCD mortality from 2010 to 2019; (2) improvements or deteriorations compared with the preceding
decade (2001-10); and (3) differences from the country that had the largest reduction in each region.

Findings From 2010 to 2019, the probability of dying from an NCD between birth and age 80 years decreased in
152 (82%) of 185 countries for females and in 147 (79%) countries for males; it increased in the remaining
33 (18%) countries for females and 38 (21%) countries for males. The countries where NCD mortality declined for
females accounted for 72% of the world female population in 2019, and those where NCD mortality declined for males
accounted for 73% of the world male population. NCD mortality declined in all high-income western countries, with
Denmark experiencing the largest decline for both sexes and the USA experiencing the smallest decline. Among the
largest countries in other regions, NCD mortality declined for both sexes in China, Egypt, Nigeria, Russia, and Brazil,
and increased for both sexes in India and Papua New Guinea. On average, females in countries in the central Asia,
Middle East and north Africa region had the greatest reduction in NCD mortality followed by those in central and
eastern Europe. For males, the largest reduction was among countries in central and eastern Europe, followed by those
in central Asia, Middle East and north Africa. The smallest declines were those in the Pacific Island nations. Circulatory
diseases were the greatest contributors to declines in NCD mortality from 2010 to 2019 in most countries, with some
cancers (eg, stomach and colorectal cancers for both sexes, cervical and breast cancers for females, and lung and prostate
cancers for males) also contributing towards lower NCD mortality in 2019 than in 2010 in many countries.
Neuropsychiatric conditions and pancreatic and liver cancers contributed towards higher NCD mortality from 2010
to 2019 in most countries. In some countries, NCD mortality in working and older (=65 years) ages changed in the same
direction leading to large overall declines or increases; in others, it changed in opposite directions, diminishing the
magnitude of the overall change. In 75 (41%) of 185 countries for females and in 73 (39%) countries for males, the
change in NCD mortality from 2010 to 2019 was an improvement (ie, larger decline, smaller increase, or reversal of an
increase) compared with the change from 2001 to 2010. These countries accounted for 29% and 63% of the world
female and male population, respectively, and included both sexes in Russia and Egypt, and males in China, India, and
Brazil. Decadal changes saw a deterioration (ie, smaller decline, larger increase, or reversal of a decline) in the remaining
110 (59%) countries for females and 112 (61%) countries for males, including in both sexes in the USA, Nigeria, and
Papua New Guinea, and females in China, India, and Brazil. Change from 2010 to 2019 saw deterioration in direction
or size compared with the preceding decade for both sexes in most high-income western countries, most countries in
Latin America and the Caribbean, and in east and southeast Asia, and for females in south Asia. There was a decadal
improvement in the direction or size of change for many countries in central and eastern Europe (eg, Russia) and
central Asia, and in parts of the Middle East and north Africa. Improvements or deteriorations in the direction or size of
change in NCD mortality between the two decades resulted from multiple NCD causes of death. Among causes of
death, the decline in mortality from circulatory diseases was smaller from 2010 to 2019 than from 2001 to 2010 in most
countries, except in countries in central and eastern Europe and some countries in central Asia, where these declines
were larger from 2010 to 2019 than from 2001 to 2010. Change in lung cancer saw a decadal improvement in many
countries, especially for males, and many other cancers saw a mix of improvement and deterioration.
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Interpretation From 2010 to 2019, NCD mortality declined in four of every five countries in the world. These
improvements were not as large as the preceding decade for most countries, driven by smaller declines in mortality

from multiple NCDs.
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Introduction
Non-communicable diseases (NCDs) include cancers;
cardiovascular diseases; diabetes; endocrine, blood, and
immune disorders; non-infectious  respiratory,
digestive, and genitourinary diseases; neurological
conditions; mental and substance use disorders;
congenital anomalies; and sense organ, skin,
musculoskeletal, and oral or dental conditions."
In 2019, NCDs accounted for 42 million of the
57 million deaths globally; of these, 27 million were of
those aged younger than 80 years."?

NCDs have received increasing policy attention globally
and in most countries following the UN High-level

Research in context

Evidence before this study

We searched MEDLINE (via PubMed) for articles published from
database inception up to May 1, 2025, with no language
restrictions, using the following search terms:
("Noncommunicable Diseases”[MAJR] OR “NCD"[Title/
Abstract] OR “Non-communicable disease*"[Title/Abstract])
AND (“Mortality"[MAJR] OR “Probability of Death”[Title/
Abstract] OR “Death rate*"[Title/Abstract])

AND (“Trend*"[Title/Abstract] OR “Change*"[Title/Abstract])
AND (“Global Health”[mh] OR “Country”[Title/Abstract]

OR “Countries”[Title/Abstract] OR “National”[Title/Abstract]
OR "“Global”[Title/Abstract] OR “Population-based”[Title/
Abstract]) NOT (Comment[ptyp] OR Editorial[ptyp]

OR Letter[ptyp] OR Case Reports[ptyp]). We identified studies
that reported changes over time in non-communicable

disease (NCD) mortality using national vital registration data or
multicountry and global estimates of mortality. These studies
used several metrics to measure NCD mortality. Most of these
studies analysed one country or focused on one NCD or a group
of related NCDs, and some were only at one point in time. Few
evaluated contributions of different causes of death or age
groups to changes in overall NCD mortality. Two previous NCD
Countdown 2030 papers reported change in NCD mortality
from 2010 to 2016. One of these attributed changes in NCD
mortality to broad groups of causes of deaths (eg, all circulatory
diseases and all cancers). The other used simulation analysis to
calculate how much NCD mortality would decline if deaths
from different conditions changed at the same rate as in well
performing countries. The primary outcome of these analyses
excluded deaths outside the age range of 30-70 years or from
causes other than cardiovascular diseases, cancers, diabetes,

Meetings on the prevention and control of NCDs. There
have been numerous political pledges and national,
regional, and global plans and recommendations on
clinical and public health interventions to help reduce
the health burden of NCDs. We do not know whether
these efforts have accelerated the decline in NCDs (where
they were already declining) or attenuated and reversed
their increase (where they were rising). A comparative
assessment of changes over time across countries is
essential for evaluating the national impact of the
political commitments and policy recommendations and
their implementation, and can help draw lessons from
countries that achieved greater mortality reductions.

and chronic respiratory diseases. Some papers from the Global
Burden of Diseases, Injuries and Risk Factors Study reported
mortality for NCD causes of death alongside other (non-NCD)
conditions. We did not identify any global study that
systematically compared recent trends in NCD mortality with
those in preceding decades or benchmarked country-level
changes against comparator countries, especially with
attribution to specific NCD causes of death.

Added value of this study

To our knowledge, this is the first analysis not only to report
change in NCD mortality at the national level across time for all
countries but also to benchmark national performance against
each country’s own historical performance and against regional
best performers. We systematically attributed change in overall
NCD mortality, and its variations between time periods and
countries, to specific causes of death and age groups.

Implications of all the available evidence

NCD mortality has improved for most countries, with
heterogeneous magnitudes of change across the world. Many
countries showed a slowdown or reversal of progress earlier in
the millennium. Performance in reducing NCD mortality was
rarely dominated by one NCD cause of death, and often
resulted from a combination of changes in multiple diseases.
Many NCDs with well established interventions and with large
declines in the first decade of the millennium saw a slowdown
or reversal of their decline after 2010. These patterns point
towards underinvestment in and underutilisation of effective
interventions that were rolled out late in the 20th century, or
towards these interventions not reaching people most in need.
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In this Article, we benchmark changes in NCD
mortality from 2010 until before the COVID-19
pandemic (2019) across countries and compare them
with the previous decade (2001-10) to determine the
extent of national progress in NCD control since the
beginning of the millennium (panel 1). For countries
with high-quality mortality data and for countries with
the largest population within their region, we attribute
change in overall NCD mortality, and its variations
between time periods and countries, to specific causes of
death and age groups.

Methods

Overview

We used data on mortality by underlying cause of death
and lifetable methods to answer the following questions
regarding changes in NCD mortality. (1a) How much did
NCD mortality change from 2010 to 2019 in different
countries? (1b) Which specific (NCD) causes of death and
age groups drove the 2010-19 change? (2a) Which
countries had more favourable changes (ie, a larger
decline or smaller rise) versus less favourable changes
from 2010 to 2019 compared with the preceding
decade (2001-10)? (2b) Which NCD causes of death and
age groups drove the decadal difference in changes?
(3a) In each region, how did national changes in NCD
mortality from 2010 to 2019 compare with the regional
benchmark (ie, the country with the largest reduction)?
(3b) Which causes of death and age groups were
responsible for each country’s performance gap
compared with the regional benchmark? We restricted
the analysis up to and including 2019 because the
COVID-19 pandemic, and the responses to it, affected
NCD mortality in 2020 and 2021 for reasons stated in the
appendix (p 7).

Primary outcome
We used the probability of dying from an NCD between
birth and age 80 years in the absence of competing
causes of death to measure NCD mortality; this is
referred to as unconditional probability of death. The
probability of death depends only on age-specific death
rates and is independent of the age structure of the
population. Therefore, it is not affected by ageing of
populations, except for the relatively small changes in
age structure within 5-year age bands. The probability is
calculated in the absence of competing causes of death so
that it is only a function of age-specific mortality rates
from the causes of interest, namely NCDs, and hence its
calculation is not affected by differences across countries
in mortality from non-NCD causes, namely infections or
injuries.* These properties make it an ideal measure for
analysis of NCD mortality across global populations.
Globally, the probability of dying from an NCD before
age 80 years was 38% for females and 51% for males.
For reasons stated in the appendix (pp 3-6), the age
range of birth to age 80 years is broader than the range

Panel 1: Key findings

+ NCD mortality declined in approximately 80% of the
world’s countries, where more than 70% of the world
population resided, from 2010 to 2019

+ Inapproximately 60% of countries, the decline from 2010
to 2019 was smaller than it had been in the preceding
decade or there was a reversal of the earlier decline

«  Within all regions, there were substantial performance
gaps between the regional frontrunner and other
countries in terms of how much NCD mortality declined
from 2010 to 2019

+ National performance in reducing NCD mortality
from 2010 to 2019 was rarely dominated by one NCD
and often resulted from a combination of changes in
multiple NCDs

+ Insome countries, NCD mortality in working and older ages
changed in the same direction, leading to large overall
declines or increases; in others, it changed in opposite
directions, diminishing the magnitude of the overall change

used in the Sustainable Development Goal (SDG)
target 3.4 (between age 30 and 70 years), and we consider
all NCDs, whereas the SDG target 3.4 is restricted to
cancers, cardiovascular diseases, chronic respiratory
diseases, and diabetes.

Data sources

We used data on deaths from NCDs by sex and age group
for 185 countries and territories (referred to as countries
hereafter) from the 2021 WHO Global Health Estimates
as detailed in the appendix (pp 3-6).> We divided these
countries into eight reporting regions (appendix pp 9-10)
using the regional assignment of the NCD Risk Factor
Collaboration (NCD-RisC), which is based on their
geography and epidemiology as relevant for NCDs.*
WHO also uses the completeness of death registration,
the quality of the cause of death information, and the
timeliness and frequency of data provided to WHO to
classify countries’ death registration data quality as high,
medium, low, or very low (appendix pp 9-10).

We report changes over time in the probability of dying
from all NCDs for all 185 countries. We also attribute
change in the probability of dying from any NCD to
specific NCD causes of death for two groups of countries.
The first group consisted of 51 countries with high-
quality data and a 2019 population of more than 2 million.
We used countries with high-quality data because
estimates of specific causes of death require reliable
medical certification of deaths. Of these 51 countries,
47 are classified as having high-quality data, and
four (China, Russia, Taiwan, and Ukraine) have other
data quality classifications (appendix pp 9-10). We
included these four countries in the high-quality group
because their mortality estimates also incorporate
information from the Global Burden of Diseases,
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Data Probability of dying from an NCD Change in probability of dying from an
quality between birth and age 80 years NCD between birth and age 80 years
(percent) (percentage points)
2001 2010 2019 2001-10 2010-19
Faster decline from 2010 to 2019 compared with from 2001 to 2010
Azerbaijan Very low 621 60-1 421 21 -18-0
Qatar Very low 64.9 58.9 434 61 155 I Central Asia, Middle East
Uzbekistan Medium 773 738 586 36 152 and north Africa
Moldova High 67.0 621 474 | 49 -148 I Centraland eastern Europe
Mongolia High 663 611 497 52 -113 [ Eastand southeast Asia
Kuwait Low 355 316 204 -39 -112 [ High-income western
Tajikistan Low 60-4 60-4 493 -0-0 111 B Latin Americaand
Kazakhstan High 611 55.0 44-4 -61 -10-6 the Caribbean
Kyrgyzstan High 609 542 440 67 102 g pacific Island nations
Palestine Low 555 552 457 -03 -95 .
Russia High 578 50.7 415 70 92 I South Asia
Belarus High 548 486 394 61 92 [J Sub-Saharan Africa
Oman Very low 52:9 52:4 436 -05 8.8
Armenia High 516 472 387 -4:5 -84
Ukraine High 554 516 437 38 -7.9
Serbia Medium 56-0 50-7 431 -53 -7-6
Slovakia High 461 397 32:6 -6-5 71
High 412 343 273 69 -69
Latvia High 482 42:6 357 56 -6-9
Colombia High 40-6 347 285 -59 -62
Croatia High 436 377 318 -5-8 -6-0
Turkiye Medium 423 407 349 -1.6 -58
Lithuania High 422 385 328 37 -57
Ecuador Medium 37-8 348 29:6 -31 52
Guyana Medium 597 59.0 541 -07 -5.0
Very low 552 53-9 497 -12 42
Chile High 332 312 272 -1.9 -40
Sri Lanka Medium 42:6 395 355 -31 -39
Indonesia Very low 575 564 52-7 -11 =37
High 299 273 238 26 -35
Mexico High 419 41-0 376 -09 34
Bangladesh Very low 456 44-4 412 -12 32
Algeria Very low 414 390 359 24 =31
Very low 609 581 55-0 28 31
Bolivia Very low 53:6 515 486 -21 30
Very low 592 592 565 -0-0 -2:6
Haiti Very low 738 718 69-2 20 -2:6
Iraq Low 529 505 480 -23 -2:6
Very low 52:1 520 497 -0.0 23
Morocco Very low 55-0 547 527 -03 -2:1
Very low 57-6 56-9 550 -0-7 -19
Very low 521 517 49-9 -03 -1.8
Very low 554 553 53-6 -0-0 -17
Timor-Leste Very low 52:5 521 50-4 -0-4 -1.6
Very low 633 621 60-5 -12 -1.6
Very low 551 547 534 -0-4 -13
Declining from 2010 to 2019 after increasing from 2001 to 2010
Albania Low 363 438 29:6 7-6 -14-2
Very low 420 554 461 134 93
Georgia Medium 49-4 496 403 01 93
Very low 632 69-9 628 6.7 -7:0
Medium 41.0 523 455 113 -6-8
North Korea Very low 50-9 52:8 47-4 19 54
Egypt Low 553 56-0 51-6 07 44
Very low 553 70-1 66-8 14-8 32
Fiji Low 664 668 640 05 28
Very low 553 573 547 1.9 -2:6
Very low 555 599 573 43 26
Viet Nam Very low 411 419 39-4 0-8 2.5
Very low 431 52:5 50-6 94 -1.9
Nicaragua High 341 350 331 09 -19
Paraguay Medium 37:0 391 372 21 -1-8
Very low 557 581 563 24 18
Kiribati Low 687 688 67-2 01 -1.6
Very low 54-0 556 541 16 -15
Solomon Islands Low 61.9 665 65-1 4.6 -15
Tonga Very low 495 49-8 486 03 -13
Barbados Low 423 427 422 03 -0-5
Libya Very low 476 486 485 10 -01
Slower increase from 2010 to 2019 compared with from 2001 to 2010
Very low 392 472 482 81 1.0
Very low 457 682 697 225 15
Honduras Very low 496 51.8 537 22 19
Dominican Republic Low 317 343 36-4 2:6 21
Grenada Medium 45-0 47-8 499 2.8 21
Guatemala High 36-2 40-8 431 46 23
Very low 44-0 535 565 95 30

Injuries, and Risk Factors Study,” which are based on
more data than reported to WHO, resulting in estimates
that reflect a higher data quality than their classification
(appendix pp 9-10). We excluded countries with high-
quality data but with a population of less than 2 million
from the cause decomposition analysis because the
number of deaths in each age group and from each cause
is zero or small and can result in highly variable death
rates and probabilities of death from year to year. The
second group included 12 countries either with medium-
quality data that were among the five largest countries by
2019 population size in their region, or were the largest
country in each region irrespective of data quality. This
process led to selection of 63 countries for cause-specific
analysis, representing 69% of the global population
in 2019.

Statistical analysis

We used age-specific death rates and lifetables to calculate
the primary outcome—ie, unconditional probability of
dying from an NCD between birth and age 80 years—Dby
country and sex (appendix pp 3-6).* We calculated change
in the unconditional probabilities of death from 2001
to 2010 and from 2010 to 2019 as the difference between
the corresponding values in the final and first year of
each period so that there is no assumption about linearity
of change.

We quantified the contributions of specific NCD causes
of death and age groups to changes (question 1b), as well
as to the difference in changes over time (question 2b) and
across countries (question 3b), in the unconditional
probability of dying from all NCDs between birth and age
80 years. For these analyses, we used the 16 leading NCD
causes or aetiologically related groups of causes of death
based on the total number of deaths before age 80 years
from 2010 to 2019 in the aforementioned 51 countries
(appendix pp 11-12). We also included four residual
categories: all other circulatory diseases, all other
malignant neoplasms (cancers), all other neuropsychiatric
conditions and all other NCDs (appendix pp 11-12). This
classification created 20 mutually exclusive and collectively
exhaustive groups of NCD causes of death.

We applied the Horiuchi method of decomposition for
the analyses related to questions 1b, 2b, and 3b (appendix
pp 3-6).* All analyses were done separately by sex in
R (version 4.4.2).

Figure 1: Countries showing improvements in the direction or size of change
from 2010 to 2019 compared with from 2001 to 2010 for females

Estimates are shown for all countries and territories in eight reporting regions.
Countries are divided into three categories of changes observed across

two timeframes (2001-10 and 2010-19). Within each of the three categories,
countries are ordered by percentage point change from 2010 to 2019 (ie, the
first country listed in each category had the largest decrease or smallest increase
from 2010 to 2019 within its category). For the estimated probabilities and
change in probabilities with uncertainty intervals see the appendix (pp 44-53).
For results based on cancers, cardiovascular diseases, chronic respiratory
diseases, and diabetes in ages 30-70 years see the appendix (pp 13-14).
NCD=non-communicable disease.
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Role of the funding source

NCD Alliance provided partial funding for this work and
provided input on the implications of the research for
global policy discussions, especially at the UN High-level
Meeting; however, the corresponding author had the
final responsibility for the interpretation of results. All
other funders of the study had no role in study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results

NCD mortality from 2010 to 2019

The unconditional probability of dying from an NCD
between birth and age 80 years declined in 152 (82%) of
185 countries for females and 147 (79%) countries for
males from 2010 to 2019 (figures 1-6). The countries
where NCD mortality declined for females accounted for
72% of the world female population in 2019, and the
countries where NCD mortality declined for males
accounted for 73% of the world male population. In 44
(29%) of the 152 countries for females and in 58 (39%) of
the 147 countries for males, the 95% uncertainty interval
(UI) of change excluded zero, which means that the
observed decline was distinct from no change at the
p=0-95 level.

Females in countries in the central Asia, Middle East
and north Africa region on average had the greatest
reduction (mean absolute decline of 6-6 percentage
points from 2010 to 2019, with 25 [89%] of 28 countries in
the region experiencing a decline), followed by those in
central and eastern Europe. For males, the largest
reduction was among countries in central and
eastern Europe (mean absolute decline of 6-7 percentage
points with 19 [95%)] of 20 countries having a decline),
followed by central Asia, Middle East and north Africa.
The smallest declines were those in the Pacific Island
nations, where the mean absolute reduction was less
than 1-0 percentage point for both sexes, despite having
some of the highest levels of NCD mortality globally
in 2010.

In terms of variation in whether NCD mortality
decreased versus increased within each region, all
25 countries classified as high-income western countries
had small to moderate declines for both sexes (mean
absolute decline of 31 percentage points for females and

Figure 2: Countries showing improvements in the direction or size of change
from 2010 to 2019 compared with from 2001 to 2010 for males

Estimates are shown for all countries and territories in eight reporting regions.
Countries are divided into three categories of changes observed across

two timeframes (2001-10 and 2010-19). Within each of the three categories,
countries are ordered by percentage point change from 2010 to 2019 (ie, the
first country listed in each category had the largest decrease or smallest increase
from 2010 to 2019 within its category). For the estimated probabilities and
change in probabilities with uncertainty intervals see the appendix (pp 44-53).
For results based on cancers, cardiovascular diseases, chronic respiratory
diseases, and diabetes in ages 30-70 years see the appendix (pp 13-14).
NCD=non-communicable disease.

Data Probability of dying from an NCD Change in probability of dying from an
quality between birth and age 80 years NCD between birth and age 80 years
(percent) (percentage points)
2001 2010 2019 2001-10 2010-19
Faster decline from 2010 to 2019 compared with from 2001 to 2010
Qatar Very low 6 63 2. -12:8 -20-8
Azerbaijan Veri ow ;4‘(3) 7;2 352 18 67 I Central Asia, Middle East
) and north Africa
Uzbekistan Medium 853 836 68-8 -1.8 -14.7
Moldova High 812 811 672 01 139 I Central and eastern Europe
Tajikistan Low 671 667 533 04 134 [ East and southeast Asia
Palestine Low 675 650 52.4 25 ~12.6 [ High-income western
North Macedonia Medium 661 625 507 -35 -11-8 [l Latin Americaand
Very low 67-0 65-0 555 21 95 the Caribbean
Russia High 82:4 773 67-9 51 -9-4 [ Pacific Island nations
Kazakhstan High 817 775 683 41 -92 @ South Asia
Estonia High 72:4 637 548 -86 90 3 sub-Saharan Africa
Belarus High 80-1 78:6 69-9 -15 -87
Slovakia High 69-4 630 54-4 64 -86
Oman Very low 671 656 57-4 -15 -82
Jordan Medium 50-2 43-6 360 65 -76
Latvia High 74-4 70-8 632 36 76
Croatia High 64-4 592 51.8 51 7.4
Sri Lanka Medium 613 569 495 -45 74
China High 65-0 589 51.9 -6-1 -7:0
Mongolia High 83.0 781 712 -4-9 -6:9
Lithuania High 687 673 60-7 -14 -67
Bangladesh Very low 56-6 526 461 -4-0 65
Chile High 474 448 383 -2:6 -65
High 512 452 387 -6-0 -65
Serbia Medium 696 66-1 597 -34 -6-4
Ecuador Medium 491 440 379 -51 -61
Hungary High 713 666 611 -4-6 -55
Ukraine High 784 757 705 -2:6 -53
Lebanon Low 481 465 417 -16 -4-8
Brazil High 55-6 513 467 -42 -46
Romania High 690 652 60-8 -38 45
Kuwait Low 402 37-6 333 27 -43
Very low 758 72:0 681 38 38
Pakistan Very low 643 61.8 589 -25 -29
Very low 64-4 63-0 60-2 -14 28
The Bahamas Medium 579 579 554 -0-0 -2:5
Very low 630 619 597 -11 -2:2
Very low 646 633 612 -13 21
Very low 658 657 638 -01 -2:0
Kiribati Low 821 80-9 792 -1.2 -17
Declining from 2010 to 2019 after increasing from 2001 to 2010
Grenada Medium 773 811 664 38 -147
Albania Low 52:0 526 442 0-6 -84
Kyrgyzstan High 721 740 659 19 -81
Armenia High 694 709 64-4 15 -65
Georgia Medium 687 728 66-8 41 -6-1
Medium 56-1 59-6 545 35 -51
Guyana Medium 673 690 64-4 16 45
North Korea Very low 59-9 669 624 70 -45
Very low 60-8 614 57-4 07 40
Very low 61.0 643 607 33 36
Very low 65-1 657 621 07 36
Very low 571 619 585 47 -34
Very low 68-8 695 661 0-6 34
Very low 547 556 530 09 -26
Very low 57:6 62:9 605 53 24
Nicaragua High 414 437 41-6 23 -211
Mexico High 497 500 480 04 -20
Viet Nam Very low 630 66-1 641 31 -20
Very low 629 64-8 63:0 19 1.8
Egypt Low 722 741 72:6 19 -1-4
Very low 72-8 812 79:9 84 13
Indonesia Very low 599 630 617 30 -12
Solomon Islands Low 707 744 732 37 -12
Very low 54-8 571 563 22 -07
Timor-Leste Very low 50-2 545 539 43 -06
Philippines Medium 611 667 664 56 -03
Very low 632 63-4 631 02 -03
Slower increase from 2010 to 2019 compared with from 2001 to 2010
India Very low 56-0 578 579 1.8 01
Very low 635 69-6 70-9 61 12
Paraguay Medium 477 50-1 51-8 24 18
Very low 608 710 72:8 102 18
Very low 623 754 780 131 26
Very low 453 497 523 44 27
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Data Probability of dying from an NCD Change in probability of dying from an
quality between birth and age 80 years NCD between birth and age 80 years
(percent) (percentage points)
2001 2010 2019 2001-10 2010-19
Slower decline from 2010 to 2019 compared with from 2001 to 2010
Jordan Medium 617 44-0 338 =177 -10-2
South Korea High 349 225 154 -12:5 -7:0
Estonia High 44-8 357 288 -91 -69
China High 512 416 352 -9:6 -6-4
Romania High 513 44-5 385 -6-8 6.0
Lebanon Low 425 347 290 -7-8 -57
Very low 713 64-2 589 71 53
High 36:0 284 231 76 -53
Singapore High 333 237 185 96 51
Bahrain Low 70-6 56-4 514 142 5.0
Myanmar Very low 637 56-6 517 71 4.9
Bulgaria Medium 521 45-4 407 -67 -47
Malaysia Low 51.7 465 418 -51 -47
High 325 254 207 71 47
Czechia High 431 347 30-1 -84 -46
Taiwan High 361 28.5 241 -7:6 -4-4
Montenegro Low 523 447 405 -7-6 -4-2
Slovenia High 356 279 239 77 -4-0
High 330 26-0 22:1 -7:0 -39
High 320 258 22:0 -62 38
Thailand Low 382 343 306 -38 -37
High 318 272 235 -4-6 -37
High 305 266 230 -39 -3-6
Puerto Rico High 34:0 281 246 -5-9 -35
Hungary High 477 42:6 392 -51 -35
High 375 286 253 -89 33
High 338 252 22:0 -8-6 =32
Poland Medium 42-4 355 324 -7-0 =31
Medium 32:0 257 227 -63 -30
Very low 67-4 572 542 -10-2 -3-0
Brazil High 412 365 335 47 -3-0
High 367 300 27-0 -67 -3-0
High 307 269 239 -3-8 -3-0
Tunisia Low 413 382 353 -30 29
High 342 284 255 -5-8 -2:9
CostaRica High 326 279 251 -47 -2:8
High 52.0 445 47 76 238
High 265 216 188 -4-9 28
Very low 57:6 481 454 -9:5 27
High 340 275 250 -65 -2:5
High 309 261 236 -47 -2:5
Laos Very low 640 572 54-8 -6-8 -2:5
Medium 258 219 195 -39 -2:4
High 261 22:6 203 -3-5 -23
Very low 56-1 515 493 -4-6 -23
Afghanistan Very low 774 736 714 38 -23
High 314 267 245 -4-6 -2:2
United Arab Emirates Very low 41-8 307 286 -111 21
Bosnia and Herzegovina Medium 475 44-0 418 36 21
Belize High 46-4 41-6 395 -47 21
High 28:6 239 218 -47 21
Very low 573 53-0 510 43 21
Very low 60-6 547 526 -5:9 21
Very low 505 453 433 -51 -21
Argentina Medium 372 34-8 328 24 20
High 285 233 213 53 -2:0
High 312 261 241 -51 -2:0
Pakistan Very low 64-2 613 59-4 -2:9 -19
Very low 565 534 51:5 31 -19
Brunei High 470 430 411 -4-0 -1.9
Japan High 205 17-6 157 -3:0 -1-8
Cambodia Very low 605 547 52:9 58 -1.8
Bhutan Very low 512 451 433 -62 -17
Very low 689 523 506 -16:5 -17
High 327 27-8 262 -4-9 -16
Very low 61-6 597 582 -1.9 -15
Trinidad and Tobago Low 52:0 429 414 91 -15
Federated States of Micronesia | Low 690 671 65:6 20 -1-4
High 379 329 315 -5-0 -13
Cuba High 395 372 359 24 -13
Yemen Very low 610 56-8 55-6 42 -1.2
Panama High 315 285 274 -3-0 -1.2
Very low 61.9 60-1 590 -1.8 -11
Very low 611 554 544 57 -1.0
Very low 565 465 456 -99 -09
Vanuatu Very low 64-6 625 616 -2.0 -0-9
Very low 64-6 62:6 617 -2:0 -0-9
El Salvador Low 355 334 32:7 =21 -0-7
The Bahamas Medium 440 43-4 42-8 -07 -0-6
Very low 546 51.9 514 2.7 -0-6
Suriname Medium 482 430 425 -52 -0:5
Very low 580 537 532 -43 -05
Very low 54-6 533 52.8 -12 -0-5
Saudi Arabia Very low 532 445 44-4 -8-6 -0-1
I Central Asia, Middle East [ East and southeast Asia [l Latin America and [ South Asia

and north Africa
[ Central and eastern Europe

[ High-income western

the Caribbean

B Pacific Island nations

[ Sub-Saharan Africa

(Figure 3 continues on next page)

5-1 percentage points for males from 2010 to 2019),
making this the only region with a universal national
decline (figure 6). Latin America and the Caribbean
showed the most heterogeneity in the direction of
change, with females in 21 (66%) of 32 countries and
males in 19 (59%) of 32 countries recording declines.

Nationally, the size of change was below
2.0 percentage points in 68 countries for females and
58 countries for males; it was from 2-0 to less than
5-0 percentage points in 77 countries for females and
71 countries for males, and 5-0 percentage points or
higher in 40 countries for females and 56 countries for
males (figure 5). The greatest reductions in NCD
mortality from 2010 to 2019 were in some countries in
central Asia, Middle East and north Africa (figures 1, 2,
5). The three largest declines for females and males
were in Azerbaijan (-18-0 percentage points [95% UI
—24-8 to —11- 3] lower probability of dying from an NCD
in 2019 than in 2010 for females, and -16-7 percentage
points [-22-9 to -10-5] for males), Qatar (-15-5
percentage points [-26-0 to —4-9] for females and -20-8
percentage points [-31-9 to —9-8] for males), and
Uzbekistan (-15-2 percentage points [-18-9 to —11-3]
for females and —14-7 percentage points [-18-1 to —11- 5]
for males). Data quality was rated as low for Qatar and
Azerbaijan, which makes these results uncertain.
Countries in central and eastern Europe also saw large
declines, with Moldova showing the fourth largest
decline for females (—14-8 percentage points [-19-0 to
-10-6]) and the fifth largest decline for males (-13-9
percentage points [-17-3 to —10-6]).

Increases in NCD mortality over the same period were
observed in 33 countries for females, of which 13 were in
sub-Saharan Africa (27% of the 49 countries in the
region) and 11 were in Latin America and the Caribbean
(34% of the 32 countries in the region), and in
38 countries for males, of which 16 were in
sub-Saharan Africa (33% of countries in the region) and
13 were in Latin America and the Caribbean (41% of
countries in the region; figures 1-6). For females, the
largest increases were in South Sudan, and
Antigua and Barbuda. For males, the largest increases
were in Cabo Verde, Honduras, and Jamaica. Data quality
was rated as low or very low for these countries, except
for Jamaica and Antigua and Barbuda, which makes
these results uncertain (appendix pp 52-53). Countries
with high-quality or medium-quality data and large
increases in NCD mortality were Antigua and Barbuda,
the Philippines, Peru, and Guatemala for females, and
Jamaica, Venezuela, Guatemala, and Peru for males.

Among the largest countries in different regions, NCD
mortality declined for both sexesin China (—6 - 4 percentage
points [95% UI -12.0 to —0-9] for females and
-7-0 percentage points [-13-1 to -1-1] for males),
Egypt (—4-4 percentage points [-12-1 to 3-5] for females
and —1-4 percentage points [-9-6 to 6-9] for males),
Nigeria (-2-1 percentage points [-11-1 to 6- 8] for females
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and _31 percentage pOIHFS [_130 to 66] for males)’ Data Probability of dying from an NCD Change in probability of dying from an
Russia (—9- 2 percentage points [-11-0 to —7-4] for females quality between birth and age 80 years NCD between birth and age 80 years
. (percent) (percentage points)
and -9-4 percentage points [-10-5 to —8-4] for males), 2001 2010 2019 00110 201019
Brazil (—3-0 percentage points [-6-1 to 0-1] for females Increasing from 2010 to 2019 after declining from 2001 to 2010
. : 7. _9. Uruguay Medium 378 343 343 34 0-0
and —4-6 percentage points [. 7-2 to —2-0] for males) and oo e ik AR 5 I o
the USA (-1-3 percentage points [—4-3 to 1-6] for females Iran Mediom | 442 yiooa 70 02
. Jamaica Higl 484 422 42- -6-2 05
and -0-5 percentage points [-2-6 to 1-7] for males). It Nepal Verylow | 480 480 484 01 05
7 : : Turkmenistan Very low 593 543 54-8 5.1 05
increased for both sexes in Papua New Guinea oo High it e 70 o 0s
(0-9 percentage points [-10-2 to 12-0] for females and Verylow 29 oy b1 b 3?
k ery low : ' : Y :
2.7 percentage points [-9:0 to 13-9] for males) Verylow | 534 526 534 08 08
. . P: New Gui Very | 61 601 61.0 -1.8 0-
and India (2-1 percentage points [-4-3 to 8- 5] for females B | po 439 ot e
and 0-1 percentage points [-5-8 to 5-9] for males). samoa z:z O o o % I
For males, countries with higher 2010 NCD mortality North Macedonia Mediom | 535 491 505 44 14
. . Very low 57-4 51.8 53-6 56 18
had a weak tendency to have greater absolute declines in Ve,§ low 21 307 26 14 18
o H s : Low 387 358 377 -29 19
the prgbablllty of death from NCDs, with a correlat}on v High 368 33 353 35 20
coefficient of —-0-19 (appendix pp 17-18). The correlation India Vaylow | 467 406 487 02 2
. . . . Peru Medium 297 281 307 -1 2.
coefficient between change in mortality and its 2010 level Saint Vincent and the Grenadines | High 460 40 453 =50 43
. ; : : Antigua and Barbuda Medium 436 40-1 447 36 47
was only —0-09 for females, indicating that how much Vo | 470 w4 cia e By
mortality changed was unrelated to its starting level; it Faster increase from 2010 to 2019 compared with from 2001t 2010
also indicates that the variation in NCD mortality across Philippines Varow | B W e 02 i
countries did not shrink and there was no global
convergence in NCD mortality. Regionally, there was I Central A5|a,M|ddIe East [ East and southeast Asia [l Latin Amerlcaand [ South Asia
K / and north Africa the Caribbean
convergence in NCD mortaht}’, as measured by a I Central and eastern Europe [ High-income western [l Pacific Island nations [ Sub-Saharan Africa

shrinking  within-region standard deviation, in
central Asia, Middle East and north Africa, and to a lesser
extent in central and eastern Europe, and
sub-Saharan Africa. There was divergence in mortality in
east and southeast Asia, where some countries with lower
baseline mortality in 2010 (eg, Singapore and South Korea)
had larger declines, increasing regional disparities. There

Figure 3: Countries showing deteriorations in the direction or size of change from 2010 to 2019 compared
with from 2001 to 2010 for females

Estimates are shown for all countries and territories in eight reporting regions. Countries are divided into

three categories of changes observed across two timeframes (2001-10 and 2010-19). Within each of the

three categories, countries are ordered by percentage point change from 2010 to 2019 (ie, the first country listed
in each category had the largest decrease or smallest increase from 2010 to 2019 within its category). For the
estimated probabilities and change in probabilities with uncertainty intervals see the appendix (pp 44-53). For
results based on cancers, cardiovascular diseases, chronic respiratory diseases, and diabetes in ages 30-70 years see

was little or inconsistent change in standard deviation of
NCD mortality across countries in other regions.

In 2019, the populations of Pacific Island nations and
countries in sub-Saharan Africa had some of the highest
probabilities of dying from an NCD before age 80 years,
and those of the high-income western countries and
high-income countries and emerging economies in
East Asia had some of the lowest. Nationally, the
probability of dying from an NCD before age 80 years
ranged from less than 16% (less than one in six) for
females in South Korea and Japan to more than 65% for
females in Afghanistan, Lesotho, Haiti, Kiribati,
Zimbabwe, and Micronesia, leading to a more than
50 percentage-point global gap in NCD mortality
(figure 5). Similarly, males in Singapore, Switzerland,
and Japan, with approximately 30% probability of dying
from an NCD before age 80 years, had almost a
50 percentage-point advantage over those in Eswatini,
Kiribati, and Lesotho, with probabilities of almost 80%.
For males, some countries in eastern Europe, such as
Ukraine, Belarus, and Russia, also had high NCD
mortality in 2019, with a more than 60% probability of
dying from an NCD before age 80 years, despite having
had large declines from 2010 to 2019.

Change in mortality showed greater variability in
males than in females from 2010 to 2019. For instance,
the standard deviation of the change in the probability

the appendix (pp 13-14). NCD=non-communicable disease.

of dying from an NCD was 4-7 percentage points for
males and 3-9 percentage points for females. In
94 (51%) of 185 countries, NCD mortality declined more
for males than for females from 2010 to 2019.
Reductions were larger among males than females in
most high-income western countries and countries in
central and eastern Europe (appendix pp 19-20). In
most countries in central Asia, Middle East and
north Africa, NCD mortality declined more for females
than for males. The sex patterns of reduction were
mixed in other regions. Despite these variations in
mortality changes in relation to sex, the probability of
dying from an NCD before age 80 years was smaller for
females than for males in 178 (96%) of 185 countries
in 2019.

Of the 63 countries for which NCD causes of death
were analysed, the probability of dying from an NCD
before age 80 years decreased in 55 (87%) countries for
females and 56 (89%) countries for males; probability of
dying increased in the remaining countries. In
39 (62%) of 63 countries for females and in 38 (60%) of 63
for males, ischaemic heart disease was the largest
contributor to declining NCD mortality (figure 7A),
contributing up to 7-9 percentage points towards
lowering the probability of dying from an NCD (out of a
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Data Probability of dying from an NCD Change in probability of dying from an
quality between birth and age 80 years NCD between birth and age 80 years
(percent) (percentage points)
2001 2010 2019 2001-10 2010-19
Slower decline from 2010 to 2019 compared with from 2001 to 2010
South Korea High 562 421 311 -14-1 -11.0
High 551 461 381 -9:0 -8-:0
High 488 398 318 -90 79
High 518 427 349 91 78
Singapore High 471 368 291 -10-4 =77
High 52:2 413 339 -10-9 74
High 504 429 362 75 67
High 44-8 380 314 -6-8 -66
Slovenia High 59-6 48-0 415 -11.5 -6.5
Czechia High 631 54-5 486 -85 -5-9
Medium 477 401 343 76 -58
High 481 40-8 351 73 -57
Bahrain Low 774 62:4 56-9 -15-0 56
Poland Medium 66-6 598 543 -6.8 -5.5
High 436 35-8 303 79 54
High 498 388 336 -11.0 52
High 47.8 384 335 -94 48
High 496 42:6 378 -7:0 -4-8
High 418 362 314 56 -4-8
High 518 417 370 -10-0 -4-8
High 542 404 358 138 46
High 457 371 326 -85 45
Colombia High 487 42:0 375 -6-8 -4-5
Afghanistan Very low 79-8 734 689 64 -4.5
High 530 44.0 396 -89 -45
Argentina Medium 59-4 53-8 493 56 -4-4
Taiwan High 499 447 40-4 -52 -4-4
High 472 383 340 -9-0 -43
High 702 62:8 585 -7-4 -43
Turkiye Medium 622 56-9 527 -52 42
High 483 375 335 -10-8 -39
CostaRica High 42:0 376 340 44 36
High 436 356 32:0 -8:0 -36
Japan High 385 341 307 44 =35
High 462 377 343 -85 -35
High 51.6 44-0 40-8 76 33
Very low 571 521 489 -5:0 -31
Algeria Very low 472 420 389 -52 31
Very low 730 62-0 58-9 -11.0 =30
Very low 70-9 62:6 597 -83 -2.9
Bulgaria Medium 703 67.0 641 -33 -2:9
Very low 59.0 51-6 488 -7-4 -2:8
Very low 74-6 681 653 -65 -2:8
Puerto Rico High 512 414 387 -9-8 27
Medium 470 418 393 52 -2:6
Belize High 561 469 44-4 -9:2 -2.5
Tonga Very low 692 656 631 36 2.5
Laos Very low 722 671 64-8 51 23
Tunisia Low 533 499 47:6 -34 -23
Uruguay Medium 613 56-0 539 54 21
Very low 753 730 711 -23 -2:0
Bolivia Very low 549 512 492 -37 -1.9
Saudi Arabia Very low 585 46-4 447 -12.1 -17
Iran Medium 51-2 46:0 44-4 -52 -1.6
Bhutan Very low 533 49-6 480 37 -1.6
Panama High 442 41-6 401 26 -1.6
Brunei High 513 497 482 -17 -15
Very low 620 567 553 53 -1.4
Fiji Low 812 766 752 -4-6 -1-4
Cambodia Very low 69-4 66-9 65-6 -2:4 -1.3
Very low 776 60-4 593 -17:2 -12
Vanuatu Very low 776 75-8 747 -18 -12
Federated States of Micronesia | Low 775 76:1 750 -15 -11
Samoa Very low 69-6 66-2 653 -3-4 -1.0
Very low 66-9 64-8 63-9 -2:1 -0-9
Trinidad and Tobago Low 637 557 54-8 -8.0 -0-9
Thailand Low 47-6 446 437 =31 -0-9
Very low 69-5 617 610 -77 -0-8
Very low 606 582 575 24 07
Myanmar Very low 70-4 667 660 37 -07
Very low 59-5 553 546 42 -07
Iraq Low 627 60-4 59-8 -23 -0-6
Malaysia Low 59-0 54-2 537 -4-8 -05
Bosnia and Herzegovina Medium 60-0 583 578 -17 05
High 50-2 434 43-0 -67 -05
Medium 64:5 61.8 614 27 -0-4
Suriname Medium 60-0 559 556 -4-1 -03
Yemen Very low 66-9 625 623 -4-4 -0-2
Saint Lucia High 56-7 50-6 50-5 -6-1 -0-1
Very low 64-4 631 63-0 -13 -0-0
I Central Asia, Middle East [ East and southeast Asia [ Latin America and [ South Asia

and north Africa

[ Central and eastern Europe [ High-income western

the Caribbean

B Pacific Island nations

[ Sub-Saharan Africa

(Figure 4 continues on next page)

total of 14-8 percentage points) for females in Moldova.
Despite this favourable change in most countries,
ischaemic heart disease mortality increased in
eight countries for females and in nine for males. These
countries included Papua New Guinea and some
countries in Asia and Latin America and the Caribbean.
In most of these countries, rising mortality from
ischaemic heart disease led to an overall increase in NCD
mortality. Only three countries (Mexico and Nicaragua
for both sexes, and the Philippines for males) had a
decline in total NCD mortality despite an increase in
ischaemic heart disease mortality. Of countries with
declining NCD mortality, stroke was the second largest
contributor in 34 (54%) of 63 countries for females and
21 (33%) of 63 countries for males. The contribution of
stroke to the decline in NCD mortality was particularly
large in central and eastern Europe, where it ranked the
second largest contributor to decline in most countries.
In high-income western countries, stroke was the second
greatest contributor among females in 12 of 20 countries,
and among males in two of 20 countries.

Taken together, cancers contributed towards lowering
NCD mortality in 51 (81%) of 63 countries for females and
55 (87%) of 63 for males (appendix pp 35-36). Among
cancers, trachea, bronchus, and lung cancer (referred to as
lung cancer hereafter) mortality was an important
contributor to how overall NCD mortality changed, with
variable changes between males and females and across
countries. Lung cancer mortality declined in
58 (92%) of 63 countries for males; the largest contribution
of lung cancer to overall reduction in the probability of
dying from an NCD for males was seen in the Netherlands
(1.7 percentage points), followed by in Belgium and
Singapore.  Lung cancer increased in  only
five (8%) of 63 countries (India, Armenia, Iran, Egypt, and
Papua New Guinea) for males. Lung cancer was the
largest contributor to the decline in male NCD mortality
in the USA and the second largest in 15 of 19 other high-
income western countries. Among females, lung cancer
mortality improved (ie, augmented a decline or
diminished an increase) NCD mortality in 34 countries
(54%) of 63 and worsened NCD mortality (ie, augmented
an increase or diminished a decline) in 29 (46%) countries.
The largest contributions of lung cancer to reductions in
female NCD mortality were seen in Denmark (0-8
percentage points), the USA (0-8 percentage points), and
Canada (0-6 percentage points). Increases in female lung
cancer mortality occurred in central and eastern Europe
(Hungary, Poland, Croatia, Slovenia, Lithuania, Romania,
Czechia, and Slovakia), in some high-income western
countries (Austria, Germany, Spain, France, Switzerland,
Portugal, Italy, Belgium, and Finland), and in some
countries in Latin America (Argentina, Chile, Brazil, Peru,
and Cuba), where lung cancer either diminished the
decline in national overall NCD mortality or amplified its
increase. The contributions of chronic obstructive
pulmonary disease (COPD) and lung cancer to the decline
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in total NCD mortality generally were in the same
direction, but weakly correlated (correlation coefficients
of 0-33 for females and 0- 05 for males). Colon and rectum
(colorectal) cancers declined in 43 (68%) of 63 countries
for females and 40 (63%) of 63 countries for males, with
mean contributions to NCD mortality decline of
0-2 percentage points for females and 0-3 for males. In
contrast to mostly favourable changes in lung and
colorectal cancers, pancreatic cancer mortality increased
in 44 (70%) of 63 countries for both sexes, albeit with a
relatively small mean contribution of 0-05 percentage
points to worsening overall NCD mortality.

Neuropsychiatric conditions increased and contributed
unfavourably to NCD mortality change from 2010 to 2019
(ie, attenuated the decline or magnified the increase) in
most countries, particularly in high-income western
countries and central and eastern European countries
(appendix pp 35-36). Mortality from Alzheimer disease
and other dementias increased slightly in 41 (65%) of
63 countries for females and 43 (68%) of 63 countries for
males, with a mean contribution of 0-2 percentage
points towards higher NCD mortality for both sexes.
These countries included 18 (90%) of 20 high-income
western countries for each sex. Alcohol use disorders
contributed unfavourably to male NCD mortality in
31 (49%) of 63 countries, with the largest contribution in
Slovenia (1-2 percentage points), followed by Slovakia
and Poland.

Finally, diabetes (including chronic kidney disease due
to diabetes) contributed to an increase in NCD mortality
or diminished its decline in 23 countries (37%) of 63 for
females and in 27 (43%) of 63 countries for males, with a
mean contribution of 0-4 percentage points for both
sexes. Diabetes contributed to a decline in mortality in
most high-income western countries (except the USA
and UK for both sexes and Finland for females), in high-
income and emerging economies in east Asia (China,
Japan, Singapore, South Korea, and Taiwan), and in
lower-mortality nations in Latin America such as Mexico,
Chile, Brazil, and Colombia, while contributing to an
increase in most other countries including others in
Latin America and the Caribbean.

For both females and males, mortality in ages 65 years
and older made the largest contributions to reductions or
increases in the probability of dying from an NCD
from 2010 to 2019 because death rates are higher at older
ages (figure 7B; appendix pp 21-23). Where large NCD
mortality reduction was not achieved or where NCD
mortality in those aged 65 years and older increased, the
overall probability of dying from an NCD before age
80 years either increased (India, Peru, Guatemala,
Venezuela, Jamaica, and Papua New Guinea for both
sexes, and the Philippines and Iran for females) or
improved little (the USA and Panama for both sexes,
Austria and Germany for females, and Egypt for males).
In some countries, this was augmented by an increase in
mortality in working ages (eg, India, the Philippines, and

Data Probability of dying from an NCD Change in probability of dying from an
quality between birth and age 80 years NCD between birth and age 80 years
(percentage) (percentage points)
2001 2010 2019 2001-10 2010-19
Increasing from 2010 to 2019 after declining from 2001 to 2010
Antigua and Barbuda Medium 552 497 497 -55 0-0
Very low 707 639 64-0 -6.9 01
Turkmenistan Very low 737 685 686 -52 01
Very low 623 603 605 -2:0 02
Montenegro Low 643 597 599 -4-6 02
Very low 53-6 533 53-6 -03 02
Syria Low 62:6 564 56-9 -62 05
Very low 763 74-9 758 -1-4 1.0
Cuba High 483 479 496 03 16
United Arab Emirates Very low 350 304 322 -4-6 1.8
Very low 53-9 497 52-:0 42 23
Morocco Very low 553 546 572 -07 25
Very low 467 441 46-8 2.6 27
Papua New Guinea Very low 617 60-0 62:7 -17 2.7
Peru Medium 338 32:4 353 -14 2:8
Very low 556 54-0 573 -16 33
Libya Very low 562 51-0 543 53 33
Very low 651 513 54-6 -13.9 33
Very low 57:0 557 591 -12 34
El Salvador Low 477 444 479 34 35
Barbados Low 493 460 50-3 33 43
Saint Vincent and the Grenadines | High 56-3 482 52:6 81 43
Venezuela High 48-6 471 51-6 -15 45
Very low 653 60-9 659 44 50
Very low 597 553 631 43 77
Jamaica High 567 518 597 4.9 78
Low 519 44-4 60-2 -76 159
Faster increase from 2010 to 2019 compared with from 2001 to 2010
Haiti Very low 655 657 666 01 10
Guatemala High 446 45.9 487 12 2.8
Dominican Republic Low 437 449 483 12 34
Nepal Very low 46-8 472 54-0 04 67
Honduras Very low 468 486 572 1.8 86
I Central Asia, Middle East [ East and southeast Asia [l Latin America and [ South Asia
and north Africa the Caribbean
[ Central and eastern Europe [ High-income western I PacificIsland nations [ Sub-Saharan Africa

Figure 4: Countries showing deteriorations in the direction or size of change from 2010 to 2019 compared

with from 2001 to 2010 for males

Estimates are shown for all countries and territories in eight reporting regions. Countries are divided into

three categories of changes observed across two timeframes (2001-10 and 2010-19). Within each of the

three categories, countries are ordered by percentage point change from 2010 to 2019 (ie, the first country listed in
each category had the largest decrease or smallest increase from 2010 to 2019 within its category). For the
estimated probabilities and change in probabilities with uncertainty intervals see the appendix (pp 44-53). For
results based on cancers, cardiovascular diseases, chronic respiratory diseases, and diabetes in ages 30-70 years see

the appendix (pp 13-14). NCD=non-communicable disease.

Peru for both sexes, and Jamaica for males). At the same
time, a distinguishing difference between countries with
larger versus smaller declines was that those with larger
declines (eg, South Korea, Mongolia, Kazakhstan,
South Africa, Moldova, Denmark, Norway, and Chile) saw
noticeable reductions in both older (=65 years) and
working ages, whereas those with smaller declines did not
have these reductions in working-age mortality (eg, both
sexes in Canada and Poland, and males in Mexico and
Australia) or even had an increase (eg, females in Jamaica)
despite the oldest ages showing a decline in mortality.

Comparison of change from 2010 to 2019 with change
from 2001 t0 2010

Although NCD mortality decreased in most countries
from 2010 to 2019, there was widespread slowdown or
reversal of progress as compared with the previous decade.
Specifically, females in 84 (45%) of 185 countries and
males in 80 (43%) of 185 countries had a smaller decline
in NCD mortality from 2010 to 2019 than they had
from 2001 to 2010 (figures 3, 4; appendix pp 24-25).
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Figure 5: Probability of dying from an NCD between birth and age 80 years in 2019 and change in probability from 2010 to 2019

For change from 2010 to 2019, green indicates a decline in NCD mortality and red indicates an increase. The density plot alongside each map shows the smoothed distribution of estimates across
countries. Countries and territories with no mortality estimates are shown in grey. For the estimated probabilities and change in probabilities with uncertainty intervals see the appendix (pp 44-53).
For results based on cancers, cardiovascular diseases, chronic respiratory diseases, and diabetes in ages 30-70 years see the appendix (pp 54-55). NCD=non-communicable disease.

In a further 24 (13%) countries for females and
27 (15%) countries for males, mortality declined from 2001
to 2010 but increased from 2010 to 2019, leading to a
reversal of progress. In particular, the decline in NCD
mortality was smaller from 2010 to 2019 than from 2001 to
2010 for high-income western countries, except for
females in Denmark and Iceland and for males in Finland.
Many countries in Latin America and the Caribbean also
had a slowdown or reversal of NCD mortality decline,
although in others, including Chile and Mexico for both
sexes and Brazil for males, the decline in NCD mortality
accelerated. Similarly, there was a deterioration in the
direction or size of NCD mortality change for one or both
sexes in most countries in east and southeast Asia,
including for both sexes in Japan and South Korea, and for
females in China. A similar deterioration was seen for
females in most countries in south Asia, including India,
where NCD mortality declined from 2001 to 2010 but
increased from 2010 to 2019 (panel 2). When we used
deaths from cancers, cardiovascular diseases, chronic
respiratory diseases, and diabetes for ages 30-70 years, as
used in SDG target 3.4, an even larger number of countries
had a slowdown or reversal of progress in reducing NCD
mortality from 2010 to 2019 compared with from 2001

to 2010 (appendix pp 13-14).

In contrast to these slowdowns and reversals, the
decline in NCD mortality accelerated in 46 countries for
females and 40 for males, most commonly in countries
in central and eastern Europe (eg, Moldova and Russia),
central Asia (eg, Azerbaijan and Uzbekistan), and parts
of the Middle East and north Africa (eg, Qatar). For
males, many of the countries in central Asia and
eastern Europe with large declines from 2010 to 2019 had
recorded minimal or no improvement in the preceding
decade. In the remaining 22 countries for females and
27 for males, NCD mortality increased from 2001 to 2010
but declined in the subsequent decade. Examples of
countries with high-quality mortality that had such a
turn-around include Nicaragua for both sexes, and
Kyrgyzstan, Armenia, and Mexico for males.

The slowdowns or reversals of the decline in NCD
mortality from 2010 to 2019 compared with the preceding
decade (from 2001 to 2010) were a result of deteriorations
in the direction or size of change in multiple NCD causes
of death (figure 8A). For example, in high-income
countries that had a slowdown of NCD mortality decline,
the only causes of death that had more favourable
changes from 2010 to 2019 compared with the preceding
decade in more than half of the countries analysed were
lung cancer for both sexes, ovarian cancer for females,
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Figure 6: Change in NCD mortality from 2001 to 2019

Each line connects the probability of dying between birth and age 80 years from an NCD for 2001, 2010, and 2019 for one country. For each country, the difference in level between consecutive pairs
of years respectively represents change over the intervals from 2001 to 2010 and from 2010 to 2019. Data are shown for 185 countries and territories, divided into eight reporting regions. Lines are
coloured by region and labelled with ISO3 codes for each country. The bold black line in each panel connects the mean levels (across countries in that panel, unweighted for population) in

2001, 2010, and 2019. Regions are ordered by increasing mean probability of dying of the countries in each region for females in 2001. For results based on cancers, cardiovascular diseases, chronic
respiratory diseases, and diabetes in ages 30-70 years see the appendix (pp 56-57). NCD=non-communicable disease. High-income western countries: AUS=Australia, AUT=Austria, BEL=Belgium,
CAN=Canada, CHE=Switzerland, CYP=Cyprus, DEU=Germany, DNK=Denmark, ESP=Spain, FIN=Finland, FRA=France, GBR=United Kingdom, GRC=Greece, IRL=Ireland, ISL=Iceland, ISR=Israel, ITA=Italy,
LUX=Luxembourg, MLT=Malta, NLD=Netherlands, NOR=Norway, NZL=New Zealand, PRT=Portugal, SWE=Sweden, USA=United States of America. Latin America and the Caribbean: ARG=Argentina,
ATG=Antigua and Barbuda, BHS=The Bahamas, BLZ=Belize, BOL=Bolivia, BRA=Brazil, BRB=Barbados, CHL=Chile, COL=Colombia, CRI=Costa Rica, CUB=Cuba, DOM=Dominican Republic, ECU=Ecuador,
GRD=Grenada, GTM=Guatemala, GUY=Guyana, HND=Honduras, HTI=Haiti, JAM=Jamaica, LCA=Saint Lucia, MEX=Mexico, NIC=Nicaragua, PAN=Panama, PER=Peru, PRI=Puerto Rico, PRY=Paraguay,
SLV=El Salvador, SUR=Suriname, TTO=Trinidad and Tobago, URY=Uruguay, VCT=Saint Vincent and the Grenadines, VEN=Venezuela. East and southeast Asia: BRN=Brunei, CHN=China, IDN=Indonesia,
JPN=Japan, KHM=Cambodia, KOR=South Korea, LAO=Laos, MMR=Myanmar, MYS=Malaysia, PHL=Philippines, PRK=North Korea, SGP=Singapore, THA=Thailand, TLS=Timor-Leste, TWN=Taiwan,
VNM=Viet Nam. Central and eastern Europe: ALB=Albania, BGR=Bulgaria, BIH=Bosnia and Herzegovina, BLR=Belarus, CZE=Czechia, EST=Estonia, HRV=Croatia, HUN=Hungary, LTU=Lithuania,
LVA=Latvia, MDA=Moldova, MKD=North Macedonia, MNE=Montenegro, POL=Poland, ROU=Romania, RUS=Russia, SRB=Serbia, SVK=Slovakia, SVN=Slovenia, UKR=Ukraine. South Asia:
AFG=Afghanistan, BGD=Bangladesh, BTN=Bhutan, IND=India, LKA=Sri Lanka, NPL=Nepal, PAK=Pakistan. Central Asia, Middle East and north Africa: ARE=United Arab Emirates, ARM=Armenia,
AZE=Azerbaijan, BHR=Bahrain, DZA=Algeria, EGY=Egypt, GEO=Georgia, IRN=Iran, IRQ=lraq, JOR=Jordan, KAZ=Kazakhstan, KGZ=Kyrgyzstan, KWT=Kuwait, LBN=Lebanon, LBY=Libya, MAR=Morocco,
MNG=Mongolia, OMN=Oman, PSE=Palestine, QAT=Qatar, SAU=Saudi Arabia, SYR=Syria, TJK=Tajikistan, TKM=Turkmenistan, TUN=Tunisia, TUR=Tirkiye, UZB=Uzbekistan, YEM=Yemen.

Sub-Saharan Africa: AGO=Angola, BDI=Burundi, BEN=Benin, BFA=Burkina Faso, BWA=Botswana, CAF=Central African Republic, CIV=Céte d'lvoire, CMR=Cameroon, COD=DR Congo, COG=Congo
(Brazzaville), COM=Comoros, CPV=Cabo Verde, DJI=Djibouti, ERI=Eritrea, ETH=Ethiopia, GAB=Gabon, GHA=Ghana, GIN=Guinea, GMB=The Gambia, GNB=Guinea-Bissau, GNQ=Equatorial Guinea,
KEN=Kenya, LBR=Liberia, LSO=Lesotho, MDG=Madagascar, MLI=Mali, MOZ=Mozambique, MRT=Mauritania, MUS=Mauritius, MWI=Malawi, NAM=Namibia, NER=Niger, NGA=Nigeria, RWA=Rwanda,
SDN=Sudan, SEN=Senegal, SLE=Sierra Leone, SOM=Somalia, SSD=South Sudan, STP=Sao Tomé and Principe, SWZ=Eswatini, SYC=Seychelles, TCD=Chad, TGO=Togo, TZA=Tanzania, UGA=Uganda,
ZAF=South Africa, ZMB=Zambia, ZWE=Zimbabwe. Pacific Island nations: FJI=Fiji, FSM=Federated States of Micronesia, KIR=Kiribati, PNG=Papua New Guinea, SLB=Solomon Islands, TON=Tonga,
VUT=Vanuatu, WSM=Samoa.

and colorectal cancer and the residual group of all other
malignant neoplasms for males. Similarly, in countries
showing the greatest improvement in performance
from 2010 to 2019 compared with the preceding decade,
such as Moldova and South Africa, the acceleration of
NCD mortality decline was seen across all or most causes
of death.

Ischaemic heart disease and stroke, which contributed
the most to NCD mortality decline from 2010 to 2019,
were also the largest contributors to decadal shifts in how
much overall NCD mortality changed, both in countries

where progress accelerated compared with the preceding
decade (many countries in central Asia and central and
eastern Europe) and in those where progress slowed or
reversed (most other countries). The changes in these
two conditions deteriorated, typically in the form of a
slowdown in their decline, in approximately two-thirds of
the 63 countries for both sexes, with the notable exception
of countries in central and eastern Europe and in
central Asia. All high-income western countries
performed worse for ischaemic heart disease and stroke
from 2010 to 2019 than in the previous decade for both
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females and males, which was the opposite of the pattern
in central and eastern Europe, where these conditions
declined more from 2010 to 2019 than from 2001 to 2010.

Total cancer mortality showed improvement (larger
declines or smaller increases) from 2010 to 2019 compared
with the preceding decade in 26 (41%) of 63 countries for
females and 38 (60%) countries for males, while progress
deteriorated in the remaining 37 (59%) countries for
females and 25 (40%) countries for males (appendix pp
37-38). Lung cancer was an important driver of

improvement in how much cancer mortality changed for
males; lung cancer mortality had a more favourable change
from 2010 to 2019 than in the preceding decade in 45 (71%)
of 63 countries. Changes in colorectal cancer mortality for
males from 2010 to 2019 were also an improvement (ie, a
faster decline or a slower increase) compared with changes
from 2001 to 2010 in 38 (60%) of 63 countries. For many
other cancer types (eg, stomach, breast, cervix, and upper
aerodigestive tract cancers, and lymphomas and multiple
myeloma), the declines slowed down or reversed or the
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Figure 7: Contributions of mortality from different NCD causes of death and in different age groups to overall change in NCD mortality from 2010 to 2019

(A) The contribution of 20 mutually exclusive, collectively exhaustive NCD causes of death to the change in the probability of dying from an NCD between birth and age 80 years from 2010 to 2019.
Each column represents a cause of death, as stated in the appendix (pp 11-12), with causes arranged by disease category. Results are presented for aggregated cause groups in the appendix (pp 35-36).
(B) The contribution of 5-year age groups to the change in this probability over the same period, with each column representing a 5-year age group. In both panels, each row represents a country.
Results are shown for 63 countries, of which 51 were identified as having high-quality data and 12 were selected based on population size. Countries are grouped and coloured by region and ordered
from the largest decrease to the smallest decrease or largest increase in the probability of dying from an NCD between birth and age 80 years from 2010 to 2019. Each tile shows the absolute
contribution of an NCD cause of death or age group to the total change in this probability for one country. Two colour palettes are used: one for the overall change in NCD mortality from 2010 to 2019,
and one for contributions of individual NCD causes of death or age groups. For overall change, black indicates a decrease, purple an increase, and white no change. For contributions to change, green
indicates a contribution to lowering NCD mortality, red a contribution to increasing it, and white a contribution of zero. For numerical results see the appendix (pp 26-28). For results based on cancers,
cardiovascular diseases, chronic respiratory diseases, and diabetes in ages 30-70 years see the appendix (pp 58-60). NCD=non-communicable disease. *12 countries selected based on population size.

pace of their increase accelerated from 2010 to 2010
compared with the preceding decade in more than half of
the 63 countries analysed. Deteriorations in the direction
or size of change were seen for COPD in
45 (71%) of 63 countries for females and 39 (62%) countries
for males, which is a more widespread deterioration of

change than that of lung cancer. Mortality from kidney
diseases, liver cirrhosis, diabetes (including those from
diabetes-related chronic kidney disease), pancreatic cancer,
lung cancer for females, and prostate cancer showed a mix
of acceleration and deceleration of decline or increase
between the two decades.
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As was the case for contributions to the change in
mortality from 2010 to 2019, older age groups
contributed the most to decadal improvement or
deterioration, with those 65 years and older accounting
for nearly three-quarters of how changes differed
from 2010 to 2019 compared with from 2001 to 2010
(figure 8B). There were nonetheless countries whose
decadal improvement or deterioration was affected
noticeably by changes in working ages. For example, in
some Nordic countries (Finland and Norway for both
sexes, and Denmark for males), the decline in NCD
mortality slowed down in older ages from the first to the
second decade of the millennium, but was countered by
acceleration in working ages, limiting the overall
slowdown and helping them maintain good performance
relative to their comparators. More generally, where
declines in NCD mortality had large accelerations (some
countries in central Asia and central and eastern Europe)
or slowdowns (some English-speaking high-income
western countries such as Ireland, New Zealand, UK,
and USA; some countries in Latin America and
the Caribbean; South Korea; and Singapore), the large
magnitude was driven by decadal improvement or
deterioration in both working and older ages.

Comparison with regional benchmarks

We restricted the analysis in questions 3a and 3b to
countries with high-quality data and to regions with
more than two countries included in the cause-
decomposition analysis, and selected the country with
the largest reduction in NCD mortality from 2010 to 2019
within each region as a benchmark. The countries that
emerged as benchmarks were South Korea (east and
southeast Asia), Moldova (central and eastern Europe),
and Denmark (high-income western countries) for both
sexes, Mongolia (central Asia, Middle East and
north Africa) and Colombia (Latin America and
the Caribbean) for females, and Kazakhstan (central Asia,
Middle East and north Africa) and Chile (Latin America
and the Caribbean) for males. A feature of these
countries was that within their regions they had
exemplary performance (ie, large reductions or small
increases) across all or most NCD causes of death and
age groups (figure 9). There were a few exceptions to
benchmarks’ across-the-board excellence. Many high-
income western countries had greater reductions in
stomach, pancreatic, and upper aerodigestive tract
cancer mortality than the regional benchmark, Denmark.
In central Asia for males, some countries performed
better than the regional benchmark, Kazakhstan, in
reducing liver cirrhosis, COPD, and kidney diseases. In
central and eastern Europe, some countries performed
better than Moldova in reducing deaths from lung
cancer and from the aggregate category of all other
circulatory diseases (for which the role of differences in
cause of death assignment or coding cannot be ruled
out).

Discussion

Our analysis of NCD mortality in the current millennium
shows that NCD mortality declined from 2010 to 2019 in
four of every five countries in the world, covering much
of the world’s population. Our results also revealed
complex and important patterns within this general
success story. First, there was substantial variability in
the size of decline. Good and poor performance
from 2010 to 2019 was unrelated to the level of NCD
mortality in 2010, indicating that small reductions were
not due to mortality having already reached low levels
and, conversely, large reductions were not more likely in
countries with high mortality, where it might have been
expected to be easier to reduce some deaths. This finding
also meant that, despite improvements, there was little
or no evidence of convergence in NCD mortality, globally
and in most regions, especially for females. As a result,
substantial global disparities in NCD mortality persisted
in 2019.

Second, in almost two-thirds of the countries, including
in nearly all high-income countries in Europe, north
America, Australasia, and east Asia, the decline from 2010
to 2019 was slower than in the preceding decade or there
was even a reversal of the earlier decline. The notable
exceptions to this pattern were most countries in central
and eastern Europe and central Asia. Finally, within all
regions, there were substantial performance gaps
between the regional frontrunner and other countries.
These two phenomena—slowdown of mortality decline
and lagging regional best-performers—were affected by
most NCD causes of deaths. Variations in how much
NCD mortality declined, and its decadal improvements
or deteriorations, were driven by the magnitude of
declines at older ages, for which death rates were highest,
and by whether countries saw declines, stagnation, or
increases in mortality at working ages.

Strengths and limitations

The primary strength of our paper is the systematic and
comprehensive analysis of changes in NCD mortality in
an era of significant political attention to NCDs. We
systematically analysed the contributions of deaths from
specific NCDs and in specific age groups to changes in
total NCD mortality. We took an inclusive approach to
NCDs and age, including age groups and conditions
(such as kidney and liver disease and dementia) that
were excluded from global targets, even though they are
associated with high disease burdens, especially in low-
income and middle-income countries, are aetiologically
related to conditions included in the targets, and are in
part preventable and treatable.

The main limitation of our work and of other global
analyses of mortality is the limitations of data on total
and, especially, cause-specific mortality. Fewer than
one in three countries had complete death registration
with high-quality cause-of-death assignment.” Data
limitations were particularly widespread in Pacific Island
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Panel 2: Country case studies*®

Varying performance in high-income western countries
Females and males in the USA had the smallest declines in the
probability of dying from a non-communicable disease (NCD)
before age 80 years from 2010 to 2019 of any high-income
western country; those in Germany had the second smallest for
females and third smallest for males. These countries’ poor
performance was a consequence of having had some of the
largest slowdowns in NCD mortality decline compared with the
first decade of the millennium, reaching near-stagnation in the
case of males in the USA.

In the USA, NCD mortality declined in most age groups

from 2010 to 2019 but increased in ages 20-45 years, a rare
phenomenon in high-income western countries. For almost all
age groups, regardless of whether mortality decreased or
increased from 2010 to 2019, the change was a deterioration
compared with the previous decade. The combination of small
reductions in mortality in older ages and its stagnation or rise in
young adults and working ages underlies the USA's particularly
poor performance among high-income western countries.

Epidemiologically, the poor performance of the USA from 2010
t0 2019 can be summarised as a rise in the probability of dying
from neuropsychiatric conditions, which was not offset by the
continued declines in cancers and circulatory diseases.
Specifically, although mortality from most cancers, ischaemic
heart disease, and chronic obstructive pulmonary

disease (COPD) declined from 2010 to 2019, most of these
declines were smaller than the preceding decade. Lung cancer
and some other cancers and kidney diseases were among the
few exceptions, and had larger declines from 2010 to 2019 than
in the preceding decade, but did not compensate for the
deterioration in changes over time for other causes of death.
Mortality from some neuropsychiatric conditions (comprising
Alzheimer disease and other dementias, alcohol use disorders,
and the aggregate group of all other neuropsychiatric
conditions [which include drug use disorders that were not
analysed separately in this work]), diabetes and its kidney
complications, liver cirrhosis, and liver and pancreatic cancers
increased more from 2010 to 2019 than in the previous decade
or deteriorated from a decrease to an increase.

In Germany, NCD mortality declined from 2010 to 2019 from
adolescence up to age 80 years, except for females aged

30-40 years and 65-75 years, who had small increases. As in
the USA, these changes were a deterioration compared with the
previous decade in most age groups. In terms of causes of
death, circulatory diseases and neuropsychiatric conditions had
asimilar role as in the USA, where a rise in neuropsychiatric
conditions was not offset by the decline in circulatory diseases,
which was smaller from 2010 to 2019 compared with the
previous decade. Furthermore, changes in cancer mortality
showed greater deterioration over time in Germany than in

the USA; in both countries, cancers contributed to a decrease in
mortality from 2010 to 2019, but less than in the previous

decade. Among cancers, mortality from lung cancer, which
declined in the USA, increased in German females from 2010
to 2019 to a larger extent than in most other high-income
western countries.

In contrast with the USA and Germany, Norway and Sweden
had two of the largest declines in the probability of dying from
an NCD before age 80 years from 2010 to 2019, and there was
relatively little slowdown in their mortality decline compared
with the preceding decade. The strong and sustained success in
Norway and Sweden arose from a few factors. In these
countries, NCD mortality generally declined throughout
working and older ages from 2010 to 2019. In some adolescent
and working age groups, there was an acceleration of NCD
mortality decline, which is in contrast to the slowdown or even
reversal of progress seen in the USA and Germany. Most NCD
causes of death contributed to the sustained decrease in overall
NCD mortality in Norway and Sweden. There were a few
exceptions, for example Alzheimer disease and other
dementias, and pancreatic and liver cancers for one or both
sexes. Although the decline in mortality from some causes of
death was smaller than in the previous decade, the extent of
slowdown in Norway and Sweden was less pronounced than in
the USA and Germany, and was compensated for by the
acceleration of declines in mortality from lung, colorectal,
breast, cervical, prostate, and some other cancers, and from
diabetes and its kidney complications.

Progress at low levels of NCD mortality in east Asia

In 2010, Japan had the lowest probability of dying from an NCD
between birth and age 80 years for both sexes (appendix

pp 15-16). South Korea also had very low NCD mortality
compared with high-income western countries due to a very
large reduction in NCD mortality from 2001 to 2010, greater
than that of all high-income western countries for both sexes.
NCD mortality in Japan and South Korea continued to decline
from 2010 to 2019. While the declines in NCD mortality

from 2010 to 2019 in Japan and South Korea were smaller than
in the preceding decade for most age groups and causes,

South Korea's reduction remained greater than that of any
high-income western country. The continued decline reinforces
the fact that low mortality is not an obstacle to continued
progress and substantial progress is possible even at low
mortality. In 2019, Japan ranked second lowest in the world for
females and third lowest for males in the probability of dying
from an NCD between birth and age 80 years, and South Korea
ranked lowest in the world for females and fourth lowest in the
world for males.

Japan and South Korea achieved reductions in mortality in
every age group from adolescence up to age 80 years for both
sexes, and in most causes of death from 2010 to 2019. For
example, mortality from liver cancer, which increased in most
high-income western countries, decreased in both Japan and
South Korea, and mortality from Alzheimer disease and other

(Continues on next page)
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(Panel 2 continued from previous page)

dementias, which increased in most high-income western
countries, decreased in South Korea. More impressively, both
countries achieved a small acceleration in their declines in
ischaemic heart disease mortality, contrasting with the
slowdowns in high-income western countries. China’s NCD
mortality was not as low as that of Japan or South Korea

in 2010 but paralleled their declines from 2010 to 2019 across
most age groups and causes of death including the declines for
liver cancer, Alzheimer disease and other dementias, and
ischaemic heart disease.

China also had the largest reduction in COPD mortality for both
sexes among the countries analysed for cause-specific
mortality. The magnitude of China’s NCD mortality decline was
not as great as that of South Korea, the regional best performer,
but greater than that of Japan. Like South Korea and Japan,
Chinese females’ decline in NCD mortality was smaller

from 2010 to 2019 than in the previous decade. Males in China
had a slightly larger decline in NCD mortality from 2010

t0 2019 than in the previous decade, which contrasts with the
slowdown in male mortality decline in South Korea and Japan.
The slowdown in NCD mortality decline for Chinese females
was seen in 12 of the 16 5-year age groups analysed, including
in all age groups over 50 years. Trends in mortality for most
causes of death deteriorated for Chinese females, either
slowdowns of declines compared with the preceding decade or,
in the case of pancreatic cancer and lymphomas and multiple
myelomas, reversal of a previous decrease to become an
increase in mortality from 2010 to 2019. The exception was
ischaemic heart disease, for which the decline from 2010

t0 2019 for Chinese females was a reversal of the increase seen
in the previous decade. For males, the decline in NCD mortality
slowed from 2010 to 2019 for many young and working age
adults, but accelerated for most age groups above age 60 years
leading to an overall improvement. In terms of causes of death,
there was acceleration of declines in mortality or reversal of
previous increases among Chinese males for 11 of 20 NCD
causes of death, most notably ischaemic heart disease, stroke,
and lung cancer (but not COPD). These differences across ages
and causes of death underlie the sex differences in directional
change between the two decades.

Rise in NCD mortality in India

The probability of dying from an NCD between birth and age
80 years increased in India from 2010 to 2019, in contrast with
the decrease seen in high-income western countries and high-
income countries and emerging economies in east Asia. The
increase was larger for females than for males, for whom the
probability of dying from an NCD between birth and age

80 years increased by only 0-1 percentage points. The increase
in the probability of dying from an NCD between birth and age
80 years was driven by an increase in mortality above age

40 years for females and above age 55 years for males.
Mortality from most causes of death increased from 2010

to 2019, with particularly large contributions to an increase in

overall NCD mortality from ischaemic heart disease and
diabetes (including chronic kidney disease due to diabetes) for
both sexes. There were decreases in mortality from cirrhosis of
the liver and the residual category of all other NCDs for both
sexes, with additional improvements for males in stomach
cancer, COPD, stroke, and the residual category of all other
circulatory diseases.

The 2010-19 change was a deterioration (ie, going from a
decrease to an increase) compared with the preceding decade
for females, but an improvement (ie, smaller increase)
compared with the preceding decade for males. For females,
this occurred as a result of deterioration in the direction or size
of change for all causes of death except cirrhosis of the liver,
COPD, and the residual category of all other NCDs. For males, it
was a result of an improvement in the direction or size of
change for eight of the 20 NCD causes of death analysed,
including COPD, ischaemic heart disease, and cirrhosis of the
liver, countered by less favourable (but smaller) changes in
some other causes of death (eg, upper aerodigestive tract
cancers and stroke). These results are subject to substantial
uncertainty because mortality data are limited with quality
evaluated as very low.

Highly variable progress in Latin America and the Caribbean
Countries in Latin America and the Caribbean had an important
role in mobilising political support for the first UN High-Level
Meeting on NCDs. Despite this early awareness, countries in this
region had more variable progress in NCD mortality than in other
regions. Of the Latin American and Caribbean countries included
in the analysis of causes of death, Chile had the largest reduction
in NCD mortality from 2010 to 2019 for males and the second
largest for females. In 2019, the population of Chile had a lower
probability of dying from an NCD before age 80 years than

the USA and some other high-income western countries. This
success followed declines in NCD mortality in older as well as
working ages, especially for males. Similarly, mortality declined
for most NCD causes of death for both sexes, although there
were exceptions, mainly cancers (eg, increases in mortality from
colorectal and liver cancers for both sexes and from lung cancer
for females). Chile’s impressive NCD decline from 2010 to 2019
was an improvement compared with 2001 to 2010, in a region
where many countries had a deterioration in the direction or size
of change, particularly for males. Its improvement was driven by
acceleration of mortality declines in older age groups, which
compensated for slowdowns in the declines in working ages,
particularly among those aged 55-60 years, and in some child
and adolescent age groups. In terms of causes of death, both
sexes saw an acceleration in declines or a reversal of previous
increases for stroke, COPD, some cancers, diabetes and related
chronic kidney disease, and kidney diseases, although the
direction or size of change deteriorated for some other causes of
death such as ischaemic heart disease for both sexes, and
cervical, colorectal, and lung cancers for females.

(Continues on next page)
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(Panel 2 continued from previous page)

Unlike Chile, Jamaica and Peru had increases in NCD mortality
from 2010 to 2019. These increases resulted from arise in
mortality from most NCD causes of death, including most
cardiometabolic and renal diseases and many cancers, in both
countries for males and in Peru for females. Both countries had
experienced a decline in NCD mortality from 2001 to 2010, and
saw a reversal from 2010 to 2019, with a particularly large
swing from reduction to increase among males in Jamaica. This

nations and in countries in sub-Saharan Africa and
south Asia, where 90% of countries in these
regions (54 of 60) had low-quality or very low-quality
data. If too few deaths are registered, or if the quality of
cause-of-death information is too poor, death registration
data cannot directly be used to reliably monitor mortality,
especially by cause. In such countries, demographic and
epidemiological data and methods are used to estimate
all-cause and cause-specific mortality’ leading to
substantial uncertainty. For this reason, we limited the
analysis of cause-specific mortality to those countries
with high-quality data, which were predominantly high-
income nations and emerging economies, with additional
presentation of only the largest countries in each region
which are clearly marked in presenting these results.
Even where death registration is complete and cause of
death data are evaluated as high-quality, errors can
remain because assignment of cause death depends on
how much information is available to the certifier and
their choices about the sequence of events that led to
death. Therefore, a priority area for strengthening
accountability towards NCDs should be expanding and
strengthening death registration, including high-quality
medical certification of cause of death. Additionally, there
is year-to-year variability in mortality, especially in small
populations, which means change between 2 years, as
experienced by each population, might be slightly
different from long-term trends estimated using a linear
fit or other functions of time.

We used the probability of dying from an NCD between
birth and age 80 years as our measure of mortality. This
metric has multiple advantages: it is intuitive and
interpretable; it is not affected by differences in mortality
from conditions other than NCDs; and it does not require
the use of an (arbitrary) external standard population for
standardisation. However, it does not consider variations
in mortality across countries beyond age 80 years nor does
it consider morbidity, which causes substantial loss of
healthy life-years for some NCDs. NCDs also affect deaths
from conditions that are classified as injuries
(eg, psychiatric conditions increase the risk of suicides) or
infectious diseases (eg, diabetes and possibly COPD
increase the risk of tuberculosis® and COVID-19),"* which
are not included in estimates of NCD mortality because
the International Classification of Diseases system

was the result of a deterioration of trends (ie, larger increase,
smaller decline, or a reversal from a decline to an increase) for
most NCD causes of death from the first to the second decade
of the millennium.

*Countries in case studies are selected from those used for analysis of specific NCD causes
of death in figures 7-9.

requires each death to be assigned to a single underlying
cause. In particular, deaths from suicides are also an
indicator for SDG target 3.4, but are included in injuries
and not NCDs in global mortality statistics.” Finally, as
stated below, there are currently limited data on disease
incidence, prevalence, and survival, and on the technical
and policy interventions that affect them, to analyse the
role of programmes and policies in the observed changes
and their variations across countries and decades.

The reasons for widespread decline in NCD mortality
Mortality from NCDs is an outcome of the incidence (for
cancers and acute conditions such as myocardial infarction
and stroke) or prevalence (for chronic conditions such as
diabetes, chronic respiratory diseases, kidney disease, and
dementia) of a condition and its survival. NCD incidence,
prevalence, and survival are affected by health care and by
protective and harmful environmental, nutritional,
psychosocial, and behavioural factors. Health-care access
and quality and protective and harmful determinants of
NCDs are distributed unevenly both across and within
countries,” and change over time. Precise attribution of
the observed declines, and their variations across countries,
requires substantially more data than currently available
on disease incidence, prevalence, and survival, and on the
technical and policy interventions that affect them, with
repeated measurements over time. In the absence of such
data, the explanations for these changes must draw on the
broader evidence on intervention and policy impacts and
implementation.

The 20th century saw a substantial rise in knowledge of
NCD aetiology and pathophysiology, followed by clinical
and public health interventions that were verified in
randomised trials or rigorous observational studies.**
These interventions were subsequently incorporated in
clinical guidelines and influenced clinical practice in
primary care and at the hospital level; they also led to
policies that reduced some of the harmful factors that
contribute to NCDs. For diabetes and cardiovascular and
renal diseases, randomised trials of antihypertensive and
cholesterol-lowering and glucose-lowering medicines*
for primary and secondary prevention of cardiovascular
disease and delaying end-stage renal disease led to changes
in clinical guidelines and practice before and around the
turn of the millennium, and the thresholds for treatment
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initiation and targets became progressively more of hospitalised patients.**** Similar benefits were
ambitious (ie, lower).” The use of these medicines achieved for stroke via better acute management protocols
increased, initially in high-income countries and then in  and the establishment of specialist stroke units that
some emerging economies and middle-income countries  increased timely thrombolysis, mechanical thrombectomy
with strong health systems.*®* Public awareness and post-stroke blood pressure management.”® These
campaigns, which led to earlier recognition and hospital ~benefits were augmented by those from secondary
arrival for patients with myocardial infarction, and the prevention through the wuse of antihypertensive
introduction of more sensitive diagnostic assays, reduced medications, statins, and low-dose aspirin.”*

time to treatment, whereas revascularisation and the For cancers, the demonstrated benefits of screening®
establishment of coronary care units improved the survival ~ for detecting pre-cancerous lesions and early-stage
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(Figure 8 continues on next page)
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Figure 8: Contributions of mortality from different NCD causes of death and in different age groups to slowdown or acceleration of change in NCD mortality from 2010 to 2019 compared to
change from 2001 to 2010

(A) The contribution of 20 mutually exclusive, collectively exhaustive NCD causes of death to the difference in change in the probability of dying from an NCD between birth and age 80 years between
two decades (2010-19 and 2001-10). Each column represents a cause of death, as stated in the appendix (pp 11-12), with causes arranged by disease category. Results are presented for aggregated
cause groups in the appendix (pp 37-38). (B) The contribution of 5-year age groups to this decadal difference in change, with each column representing a 5-year age group. In both panels, each row
represents a country. Results are shown for 63 countries, of which 51 were identified as having high-quality data and 12 were selected based on population size. Countries are grouped and coloured by
region and ordered from the largest improvement in NCD mortality from 2010 to 2019 compared with the preceding decade to the largest deterioration. Each tile shows the absolute contribution of a
specific NCD cause of death or age group to the decadal difference in change in NCD mortality (ie, difference in change between the two decades) for one country. Two colour palettes are used: one for
the overall decadal difference in change, and one for contributions of individual NCD causes of death or age groups. For overall decadal difference in change, yellow indicates improvement (a larger
decline, smaller increase, or reversal of an increase), pink indicates deterioration (a smaller decline, reversal of a decline, or a larger increase), and white indicates no difference in the magnitude of
change. For contributions to decadal difference in change, green indicates a contribution to improvement of change (a larger decline, smaller increase, or reversal of an increase), brown indicates a
contribution to deterioration of change (a smaller decline, reversal of a decline, or a larger increase), and white indicates a contribution of zero. For numerical results see the appendix (pp 29-31). For
results based on cancers, cardiovascular diseases, chronic respiratory diseases, and diabetes in ages 30-70 years see the appendix (pp 61-63). NCD=non-communicable disease. *12 countries selected
based on population size.

cancers (eg, for cervical, breast, prostate, and colon improved survival through diagnosis in earlier stages.”*®
cancers) led to clinical guidelines and programmes There were also improvements in treatment for several
expanding coverage, which in turn lowered incidence and ~ cancers which further improved survival.®” The
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establishment of the role of infections as a cause of
multiple cancers®”” was followed by successful
development of vaccines, such as those against hepatitis B
virus and human papillomavirus.”*” Although most of
the benefits of vaccines for reducing cancer deaths will be
realised over time, some deaths have already been averted
through their use.”*”

The major reductions in mortality from NCDs in high-
income countries and in emerging economies and
middle-income nations in Asia and Latin America have

been at least partly a result of health system programmes
that rigorously and systematically evaluated the evidence
on the benefits of innovations in diagnosis and treatment
of specific conditions, and leveraged and adapted the
primary and specialist care systems so that they reached
the people who could benefit from screening or treat-
ment.”™” The variations across countries may be due to
how these programmes were implemented, and the
resulting effect on the coverage and quality of evidence-
based interventions.
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(Figure 9 continues on next page)
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Figure 9: Contributions of mortality from different NCD causes of death and in different age groups to how much NCD mortality in each country lags its regional benchmark

(A) The contribution of 20 mutually exclusive, collectively exhaustive NCD causes of death to the difference in the change in the probability of dying from an NCD between birth and age 80 years from 2010

t0 2019, compared with a country benchmark within each region. Benchmarks are identified as the country in each region with the largest reduction in NCD mortality over this period. Each column represents a
cause of death, as stated in the appendix (pp 11-12), with causes arranged by disease category. Results are presented for aggregated cause groups in the appendix (pp 39-40). (B) The contribution of 5-year age
groups to this difference, with each column representing a 5-year age group. In both panels, each row represents a country. Results are shown for 51 countries identified as having high-quality data. Countries
are grouped and coloured by region and ordered from the largest decrease to the smallest decrease or largest increase in the probability of dying from an NCD between birth and age 80 years from 2010

t0 2019. The benchmark for each region is the country in the first row of its region grouping and is shown in bold font. Each tile shows the absolute contribution of a specific NCD cause of death or age group to
the difference in change compared with the benchmark country for one country. Two colour palettes are used: one for the overall difference in change compared with the benchmark, and one for contributions
of individual NCD causes of death or age groups compared with those of the benchmark. For overall difference in change, black indicates a decrease compared with the benchmark, purple indicates an increase
compared with the benchmark, and white indicates no difference in change. For contributions to difference in change, green indicates a contribution towards a larger decline or smaller increase compared with
the benchmark, red indicates a contribution towards a smaller decline or larger increase compared with the benchmark, and white indicates a contribution of zero. For numerical results see the appendix

(pp 32-34). For results based on cancers, cardiovascular diseases, chronic respiratory diseases, and diabetes in ages 30-70 years see the appendix (pp 64-66). NCD=non-communicable disease.

In terms of policies, the evidence on the harms of were evaluated both prospectively (through economic and
tobacco for a range of NCDs led to the implementation of  legal analyses) and after implementation in terms of their
control measures, including taxes, regulation of sales, effects on prevalence, initiation, and cessation, and
advertising and promotion, and indoor smoking bans, underpinned global tobacco control efforts.”* As a result
starting in some high-income countries. These policies of these measures, tobacco use declined substantially,
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initially in high-income western countries (especially
English-speaking countries and those in northwestern
Europe) and subsequently in middle-income countries
with strong control measures. These trends, and the
variations in their timing across countries and sexes, likely
underlie the decline in lung cancer for males in these
countries through the two decades, and the fact that
females had a mix of declines and increases in lung cancer
because the uptake and decline in smoking occurred later
in females than in males.” The variations in timing might
also be partly responsible for the slower decline in NCD
mortality for females than for males in high-income
western countries (appendix pp 19-20). Evidence also
accumulated for effectiveness of fiscal and regulatory
policies to reduce (harmful) alcohol use, including
increases in alcohol excise taxes and availability
restrictions.** In particular, alcohol use was a key cause of
high mortality from NCDs in many countries of the
former Soviet Union in eastern Europe and central Asia in
the 1990s and 2000s.”" Some of these countries initiated
comprehensive alcohol control policies at the end of the
first decade and in the second decade of this millennium;
these policies contributed to marked declines in alcohol
consumption and to a larger decline in NCDs over this
time period.” Additionally, regulations related to air
pollution'” " and occupational pollutants™* helped reduce
the NCDs caused by these harmful exposures.

Alongside these clinical and policy interventions,
secular economic trends and technological advances
might have contributed to the reductions seen in our
results, especially in middle-income countries and
emerging economies that had significant economic
growth and infrastructure expansion in the late part of
the 20th century. Among these, improvements in
sanitation, water, hygiene, and food security with
economic development led to fewer infections and better
foetal and early-life nutrition with likely benefits for a
range of NCDs such as cervical, stomach, and liver
cancers and cardiometabolic diseases. ™7
Urbanisation, electrification, and expansion of transport
networks enhanced more regular availability of fresh
foods, especially fruits and vegetables,”" which were
traditionally seasonal, reduced the risk of food
contamination and the need to use salt to preserve food,
and improved access to health care, all of which would in
turn help to reduce multiple NCDs. #1416

Although data for quantitative attribution are currently
scarce, some countries provide case studies of pathways
to good performance. For example, South Korea had the
fifth largest decline in NCD mortality in the world for
females and the third largest for males from 2001 to 2010
(and the single largest among countries with high-quality
data) and continued impressive declines from 2010
to 2019 despite a slowdown (panel 2). South Korea rolled
out universal health insurance in the last part of the
20th century,” and set up national programmes that
not only translated knowledge and technologies related to

disease aetiology, diagnosis, and treatment into clinical
practice in primary and secondary health care but also
ensured that these advances benefited the entire
population. South Korea has the largest number of
contacts with primary care providers among the
Organisation for  Economic  Co-operation and
Development countries, and a rigorously designed and
evaluated nationwide programme for screening that
increased the diagnosis of multiple conditions.”™ This
has made South Korea one of the leading countries in
diagnosis and treatment of conditions such as
hypertension and diabetes alongside good performance
in cancer screening.**®*” South Korea also leveraged
its rapid economic growth towards substantial broad-
based improvements in  education, housing,
infrastructure, and early-life nutrition that addressed
many of the environmental and nutritional determinants
of NCDs."" Finally, South Korea has lower health
inequalities than some of its western counterparts, and
has constrained or even lowered inequalities across its
districts, in contrast to countries such as the UK and
USA.B»212 These mechanisms exemplify those used by
other countries with good performance in NCDs, such as
hypertension or diabetes diagnosis and treatment in
Costa Rica, Chile, Kazakhstan, and Finland,** and cancer
prevention, screening, and treatment in Denmark and
Chile.®®* Unlike South Korea, there has been no clear
explanation for the impressive decline in NCD mortality
in Moldova, which has also been recorded in other
works.”” These works have shown that the national
decline has been accompanied by increasing urban—rural
disparity.”” In neighbouring Russia and some other
countries in eastern Europe, reduction in alcohol use
following control policies was a key factor leading to
mortality decline.”*¢

The slowdown and reversal of decline

The precise reasons for the slowdown or reversal of
the decline from the first to the second decade of the
millennium in the majority of countries also requires the
aforementioned data on disease incidence, prevalence,
and survival, and on the interventions and policies that
affect them with repeated measurements over time,
which are not currently available. The broader evidence
on interventions and policies collectively indicates that
these deteriorations occurred either because the increase
in the coverage of evidence-based interventions
stagnated, and in some cases reversed, during the second
decade of our analysis, or because these interventions did
not reach the segments of population that account for
most deaths and are in need of prevention and treatment.
For example, in many high-income countries, the roll-out
of antihypertensive medicines plateaued around 2010, at
varying levels that were below the best-performing
national and regional hypertension programmes,” with
the slowdown occurring at even lower coverage levels in
most low-income and middle-income countries.® A
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similar slowdown occurred for diabetes treatment, breast
and cervical cancer screening (contrasting with colorectal
cancer screening, which has increased), and myocardial
infarction survival ®##20u83 Thege trends might be
partially responsible for the observed slowdowns in the
decline of cardiovascular diseases and some cancers. In
terms of policies, although some countries have
continued with stringent tobacco control, contributing to
continued declines in lung cancer and other conditions,
the momentum of the 1990s and 2000s seems to have
been lost elsewhere, or these policies have not kept pace
with the changing tactics of the tobacco industry.****
Similarly, weakening of effective alcohol control
measures, such as those implemented by Nordic
countries’ (Finland, Iceland, Norway, and Sweden)
alcohol monopolies,"” might have contributed to the
slowdown of the decline in mortality from some NCDs.
Several trends, which collectively amount to changes in
resources and prioritisation, might have contributed to a
stagnation or reversal in the expansion of clinical
interventions and fiscal and regulatory policies for NCDs,
or to whether they reached those who needed them the
most. First, macroeconomic responses to the 2008 global
recession curtailed the expansion of health budgets and
development assistance for health in many countries
which, together with population growth and ageing, have
constrained the availability of services for prevention and
treatment.”*** Second, the responses to the 2008 global
recession also led to a rise in poverty, destitution, and
insecure employment."~"' The poor and those with lower
education and insecure employment, who account for a
disproportionately large share of deaths relative to their
share of the population, typically have less access to and
utilisation of NCD clinical interventions and beneficial
factors such as fresh, healthy foods.***' This inequality
in access might have acted synergistically with lower-
than-expected spending on health and contributed to the
slowdown of declines in NCD mortality, which was
nearly universal in high-income western countries.”*
Third, the number of policy recommendations for
control of NCDs has increased substantially. However,
few large-scale policy experiences have been rigorously
evaluated and, of those that have, only a handful of the
commonly recommended policies show a more-than-
negligible effect on epidemiologically relevant and
clinically relevant outcomes; beyond the aforementioned
tobacco and alcohol control policies, those with stronger
impacts are: air pollution regulations, comprehensive
indoor smoking ban, tax on sugar sweetened beverages,
trans fat bans, and comprehensive salt reduction
programmes, all of which involve fiscal and regulatory
components.”*72 % The growing number of
recommendations with varying levels of evidence makes
prioritisation and efficient resource allocation difficult.
Fourth, although some fiscal and regulatory responses to
the commercial determinants of NCDs have been
strengthened, others might have been weakened or not

kept pace with the changing tactics of industry, such as
those mentioned earlier for tobacco and alcohol use.”**
Finally, the shifting focus of health system discourse
onto universal health coverage might have helped
remove or lower the financial barriers to care, but has not
been accompanied by sufficient emphasis on high-
quality programmes that improve the coverage of
evidence-based interventions for timely diagnosis and
treatment of NCDs through guidelines, training, decision
support, equipment, and procurement and distribution
of medicines. Without such programmes, the effects of
universal health coverage on uptake of NCD preventive
interventions and treatment and their mortality benefits
are limited, especially in low-income countries where the
health systems and services have been largely focused on
infectious diseases and maternal and child health.*-*
Strengthening these programmes, and organising and
resourcing primary care to effectively integrate them and
ensure their quality is fundamental to successful
prevention, treatment, and management of NCDs as
universal health coverage is rolled out."**

Reviving accelerated declines

Our results show that reducing NCD mortality is feasible
in national populations, even in countries with low
baseline mortality. Such reductions were achieved in the
decade leading to the COVID-19 pandemic in most
countries, and were even larger in the first decade of the
millennium. The broader evidence, from clinical
medicine, epidemiology, health systems, and public
health, indicates that these successes were likely due to
roll-out of effective clinical interventions in well designed
national programmes and fiscal and regulatory policies,
which were especially effective where and when they were
rigorously evaluated and adjusted to improve quality and
reach those who needed them. These results, and their
explanations, raise an imperative for the upcoming
Fourth High-level Meeting of the UN General Assembly,
in which heads of state and government will review
progress and set a new vision to prevent and control
NCDs and mental health beyond 2030: how to expand
and amplify progress at rates not only in the past decade
but also those achieved early in the millennium. Our
results and the experiences of countries with strong
performance indicate that what is needed is investment
or reinvestment in programmes that increase the
coverage of efficacious diagnosis and treatment, and
effective policies, such as those related to tobacco and
alcohol control that are well established, or emerging
ones such as those related to pricing and availability of
healthy (eg, fresh fruits and vegetables) or unhealthy
(eg, trans fat and sugar-sweetened beverages) foods.
Crucially, these programmes should be designed to reach
the people that account for the largest number of disease
cases and deaths, yet are persistently and increasingly
excluded from the benefits of health policies and
programmes, as done for the aforementioned screening

www.thelancet.com Published online September 10, 2025 https://doi.org/10.1016/50140-6736(25)01388-1



Articles

programme in South Korea, for example. At the same
time, for finite health budgets to revive and exceed the
progress seen around the turn of the millennium, the
programmes and policies must be rigorously evaluated
based on the relative size of the conditions they intend to
address and their effectiveness in real-world
implementation, and be amended or even discontinued
when ineffective. Given the range, heterogeneity, and
dynamics of NCDs, there is a need to adopt a learning
health system approach,”™ which systematically collects
data on NCD interventions and outcomes, benchmarks
performance across and within countries to detect and
identify and learn from the reasons for differential
performance,” and uses explicit policy trials, natural
experiments, and other evaluation techniques to provide
insights on what programmes and policies work to reduce
mortality and improve clinically relevant outcomes in the
real world. Numerous examples presented in this work
show that this is an achievable ambition for the remainder
of the SDG period and for the post-SDG agenda.

Editorial note: The Lancet Group takes a neutral position with respect to
territorial claims in published maps and institutional affiliations.
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