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Summary
Background We comprehensively analyzed the global burdens and trends in incidence and mortality of tracheal,
bronchus, and lung (TBL) cancer among subgroups of distinctive ages and genders.

Methods We retrieved incidence and mortality rates of lung cancer in 2020 from the GLOBOCAN database among
185 countries. The incidence and mortality age-standardized rates (ASRs) were mostly obtained from Cancer Inci-
dence in Five Continents and World Health Organization mortality database, respectively. The joinpoint regression
analysis has been conducted to evaluate the average annual percentage change of incidence and mortality in recent
years.

Findings Trends in the incidence and mortality were decreasing among men in most countries, whereas the trends
were increasing among women in some regions. As for mortality, most countries had a decreasing trend in mortality
among males, but increasing trends were observed in more than half of countries among females. Furthermore, the
majority of countries showed a significant decrease in incidence among males (AAPCs, -0¢34 to -6¢53), whereas
most countries had a significant increase among females (AAPCs, 9¢39 to 0¢6), especially in European countries. In
addition, a more drastic decrease was identified in the trends of the incidence among young people. 33 countries had
a drastic decrease among males, especially in countries in Europe (AAPCs, -0¢93 to -11¢71). And 15 countries showed
a significant decrease in incidence among young women (AAPCs, -0¢94 to -9¢35).

Interpretation Decreasing incidence and mortality trends were identified in TBL cancer, particularly among all-age
men and women younger than 50 years old. But some other groups of individuals showed an opposite trend, such
as women in European countries. More preventive interventions are required for the specific populations.

Funding A full list of funding bodies that contributed to this study can be found in the Acknowledgements section.

Copyright � 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CC BY license
(http://creativecommons.org/licenses/by/4.0/)
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Introduction
Globally, tracheal, bronchus, and lung cancer (TBL) is
the second most common cancer and has been ranked
as the top cause of cancer-related mortality in 2020,
accounting for approximately 2¢2 million new cases and
almost 1¢8 million deaths.1 According to the Cancer
Tomorrow online tool of the GLOBOCAN, the incident
cases are estimated to increase by around 64% by 2040,
whereas death cases are estimated to increase by about
67%.1 A recent study has revealed that smoking is still
the primary risk factor for TBL cancer, and other risk
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factors include air pollution, exposure to asbestos and
high fasting plasma glucose.2,3 The survival rate of TBL
cancer is relatively poor and it is still regarded as a sub-
stantial public health burden.4 And early screening has
a great potential for decreasing the mortality of tracheal,
bronchus, and lung cancer.5,6 Herein, evaluating the
worldwide trends of TBL cancer is helpful to direct
future strategies in cancer prevention and treatment.

Due to significant variation of epidemiology among
multiple regions or populations, it is critical to investi-
gate the worldwide patterns and temporal trends for the
recent period, which could foster health policy formula-
tion and decision making. Previous studies have dem-
onstrated the incidence and mortality rate of TBL in
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Research in context

Evidence before this study

The tracheal, bronchus, and lung cancer is still one of
the most prevalent cancers around the world, and
investigating the recent trends in incidence and mortal-
ity is crucial for the making of public health policy. We
searched PubMed to identify relevant publications up
to Sept 12, 2021, and the Institute for Health Metrics
and Evaluation’s research articles database up to Sept
15, 2021, for the global burden of tracheal, bronchus,
and lung cancer using the terms (“lung cancer” OR
“bronchus cancer” OR “tracheal cancer” OR “respiratory
cancer”) AND (“burden” OR “trend”), with no language
restrictions. We have retrieved three major studies
related to the global prevalence of TBL cancer. However,
these studies were only based on estimated data
instead of real-world data from regional cancer regis-
tries. Moreover, the precise trends in incidence and
mortality for each country and recent trends among
people of different age subgroups were still unclear.

Added value of this study

In the present study, we have provided updated global
and regional burden of lung cancer from GLOBOCAN
2020 database. Furthermore, based on the data from
multiple regional registries, we have evaluated ten-year
incidence and mortality trends of TBL cancer stratified
by age and gender for each country. We have found
that recent trends in incidence and mortality of TBL can-
cer vary from country to country, men to women, and
the young to the old. The increasing trends in mortality
were observed in most European countries among
women, which was totally different from trends among
men. And increasing trends in incidence were identified
mostly in Asia, Europe and Oceania among women, but
the majority of countries had decreasing incidence
trends among young women except Asian countries.
Finally, we identified the majority of countries with
lower HDI had lower incidence and mortality rates than
other countries.

Implications of all the available evidence

TBL cancer is still regarded as one of the serious public
health challenges around the world. Our study has pro-
vided comprehensive evidence for health policy makers
to guide targeted interventions, aiming to reduce the
global burden of TBL cancer. Future studies are sup-
posed to further investigate specific reasons behind
these epidemiologic transitions, which might reveal the
potential etiology of TBL cancer.
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different continents or groups of countries determined
by their Socio-demographic Index, suggesting that TBL
cancer is more prevalent among countries with higher
Socio-demographic Index.2 Another study has revealed
the differences in incidence and death trends of TBL
cancer in various specific regions.7 Moreover, Sung
et al. have demonstrated that the trends of cancer in
younger people were quite different from the elder pop-
ulation in the USA.8 And investigating the trends of
TBL cancer in the population of different age subgroups
is quite crucial, which could accurately assign allocation
of resources for people of different ages. However, all
the previous studies were based on the Global Burden
of Disease (GBD) Study 2019, which examined the inci-
dence and mortality trends in TBL cancer according to
estimation and modeling instead of data from regional
registries.9 Furthermore, the exact incidence and mor-
tality trends at a country level and recent trends in popu-
lations of different age and gender subgroups remained
largely unknown.

In this study, we used the real-world data of 185 can-
cer registries to evaluate the most recent epidemiologic
trends in the incidence and mortality of TBL cancer. We
also analyzed temporal trends among subgroups of dif-
ferent ages and sexes, which could contribute to the
making of specific health policies and reduce the cancer
global burden in the future.
Methods

Data retrieval
The methodological approach used in this study was
similar to the recent study investigating the mortality
and incidence of pancreatic cancer.10 Our study focused
on analyzing the worldwide burden of TBL cancer (ICD-
10 C33-34) in 2020 and evaluating the incidence and
mortality trends over ten years. We obtained the inci-
dence and mortality estimates of lung cancer for 185
countries in 2020 via GLOBOCAN database.1 The
worldwide population data were extracted from the
2019 Revision of World Population Prospects from the
United Nations (UN) population estimates.11 The
human development index (HDI) data were retrieved
from the UN database, which contained the gross
national income, expected and mean years of schooling
and life expectancy.12 According to the quartiles of the
distributions, we divided countries into different HDI
subgroups (Low: < 0¢550; Medium: 0¢550 to 0¢699;
High: 0¢700 to 0¢799; Very High: > 0¢799).13

To acquire the incidence data of tracheal, bronchus,
and lung cancer for trends analysis, we used the Cancer
in Five Continents plus (CI5plus) database, which con-
tained annual incidence data of different countries.14 In
addition, the incidence data of countries of North
Europe were obtained from the Nordic Cancer Regis-
tries (NORDCAN)15 and data of the United States were
obtained from the Surveillance, Epidemiology, and End
Results (SEER) Program.16 We have obtained the most
recent publicly available data and the range of years
may vary from country to country. We investigated the
incidence data of 46 countries in this study, of which
www.thelancet.com Vol 78 Month April, 2022
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26 countries had the national incidence data. And for
the rest 20 countries without national incidence data,
the data from regional registries were used in the study.
As for the mortality estimates, we got access to the data
via the WHO mortality database.17 The mortality data
with quality at a medium level or above were included
in the WHO mortality database. Also, mortality data of
countries of northern Europe and the United States
were retrieved from the NORDCAN and SEER database,
respectively (Table S1). Because the databases used in
the study are available for the public, the ethical
approval has been already finished by the committee of
each database andadditional ethical approval was not
required. No human participant was involved and the
informed consent was waived.
The outcomes and statistical analysis
According to the Segi-Doll world standard population,
the incidence and mortality data were adjusted by age
and analyzed as the age-standardized rates (ASRs).18

Then the joinpoint regression analysis was applied to
evaluate the recent ten-year incidence and mortality
trends, respectively.19 We have excluded “missing” or
“zero” value in the analysis because the joinpoint regres-
sion could not analyze it. A logarithmic transformation
of the incidence and mortality ASRs was conducted and
the binomial approximation was used to calculate stan-
dard errors. Based on a previous study, we set three as
the maximum number of joinpoints in the analysis.20

We used the geometric weighting in populations of dif-
ferent countries, sex and age group to calculate the aver-
age annual percentage change (AAPC) and the
corresponding 95% confidence interval (CI), reflecting
the ten-year incidence and mortality trends. We
assigned weights equal to the length of each segment to
the specified time interval. And the detailed formula of

AAPC was: AAPC = exp

P
wibiP
wi

� �
� 1

� �
x 100. The wis

represents the length of each segment in the range of
years, and the bis denotes the slope coefficients for each
segment in the desired range of years. To generate the
statistical significance, the magnitude of AAPC was
compared with zero and AAPC was significantly differ-
ent from zero at the alpha = 0.05 level. We repeatedly
applied the permutation test for testing between two dif-
ferent joinpoint models. P < 0¢05 was considered statis-
tically significant and insignificance was considered as a
stable trend.
Role of funding source
The funders played no role in study design, in the col-
lection, analysis and interpretation of data, in the writ-
ing of the manuscript and in the decision to submit the
paper for publication.
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Results

Incidence and mortality patterns of Lung cancer in
2020
In 2020, there were a total 2206771 new cases of lung
cancer all over the world. The average incidence ASR
was 22¢4 per 100000 globally, ranging from 50¢1 (Hun-
gary) to 0¢88 (Niger). As for the continental level, East-
ern Asia (ASR, 34¢4), Western Europe (ASR, 32¢7) and
Northern America (ASR, 32¢6) had the top three highest
incidence rates. The highest incidence rates were
observed in countries with very high HDI (ASR, 29¢9),
whereas countries with low HDI had the lowest inci-
dence rates (ASR, 3¢5). The incidence rate of men (ASR,
31¢5) was more than twice as much as the incidence rate
of women (ASR, 14.6) globally. As for the mortality
rates, the average mortality ASR was 18¢0 per 100000
globally, ranging from 42¢4 (Hungary) to 0¢86 (Niger).
And 1796144 people died due to lung cancer around the
world in 2020. The highest mortality rates were in East-
ern Asia (ASR, 28¢1), Western Europe (ASR, 23¢8), and
Central and Eastern Europe (ASR, 22¢7). Mortality rates
of countries with very high HDI (ASR, 22¢8) were seven
times greater than the mortality rate of countries with a
low HDI (ASR, 3¢2). The detailed data were presented
in Figure 1 and Table 1.
Trends in mortality
Nearly all of the countries had a decrease in mortality
among males in the past ten years, including all coun-
tries in North America and Oceania (AAPCs, -1¢38 to
-12¢18, Figure 3, Table S2). The top three countries or
populations with the lowest AAPC were Bahrain
(AAPC, -12¢18; 95%CI [-14¢01, -10¢30]), Singapore
(AAPC, -5¢69; 95%CI [-9¢76, -1¢44]) and black people in
the USA (AAPC, -5¢21; 95%CI [-5¢58, -4¢83]). Only Thai-
land had a significant increase in mortality among
males (AAPC, 0¢68; 95%CI [0¢35, 1¢01]). Among
females, 15 countries showed a decreasing trend in mor-
tality (AAPCs, -0¢8 to -3¢53, Figure 3, Table S2). Coun-
tries or populations with the most significant decrease
were black people in the USA (AAPC, -3¢99; 95%CI
[4¢58, 3¢41]), Iceland (AAPC, -3¢53; 95%CI [6¢64, 3¢31])
and South Korea (AAPC, -3¢53; 95%CI [-4¢20, -2¢86]).
And 18 countries showed an increasing trend in mortal-
ity, which was different from the trends among males.
Compared with other continents, the increase occurred
in most of the countries in Europe, such as Spain
(AAPC, 3¢94; 95%CI [3¢25, 4¢64]), Slovenia (AAPC,
2¢46; 95%CI [2¢21, 2¢70]) and Lithuania (AAPC, 2¢45;
95%CI [0¢32, 4¢62]). The trends of the mortality ASRs
also indicated the same results (Figure 2).
Trends in incidence
Among males, the majority of countries (32 of 46)
showed a significant decrease in incidence (AAPCs,
3



Figure 1. The global estimated incidence and mortality of lung cancer in 2020, both sexes, all ages. The map was produced by the
International Agency for Research on Cancer (IARC) and World Health Organization (WHO). The materials and names provided in
this study do not represent any opinion of WHO or IARC regarding the legal status of any country, territory, city or region or its
authorities or the delimitation of its borders. Dashed lines were used to characterize approximate borderlines that may not yet be
full agreement.

Articles

4

-0¢34 to -6¢53, Figure 4, Table S3). Countries with the
most significant decrease were Bahrain (AAPC, -6¢53;
95%CI [-8¢54, -4¢49]), Colombia (AAPC, -5¢69; 95%CI
[-8¢21, -3¢11]) and Brazil (AAPC, -4¢61; 95%CI [-8¢69,
-0¢35]), which were countries in Asia and South Amer-
ica. Only three countries showed a significant increase
in incidence among males, including Faroe Islands
(AAPC, 5¢06; 95%CI [0¢75, 9¢56]), Slovenia (AAPC,
3¢31; 95%CI [3¢06, 3¢57]) and Japan (AAPC, 0¢55; 95%CI
[0¢15, 0¢96]). We also evaluated the incidence trends
among males older than 50 years old or younger than
50 years old, which the results showed that similar pat-
terns were more significant among younger males due
to the higher AAPCs. Among the younger population,
33 countries had a drastic decrease in males, especially
in countries in Europe (AAPCs, -0¢93 to -11¢71, Fig. S2,
Table S5). The top three countries or populations with
the lowest AAPC were Colombia (AAPC, -11¢71; 95%CI
www.thelancet.com Vol 78 Month April, 2022



Incidence Mortality

Both sexes Male Female Both sexes Male Female

Regions Cases ASR per
100000

Cases ASR per
100000

Cases ASR per
100000

Cases ASR per
100000

Cases ASR per
100000

Cases ASR per
100000

World 2206771 22.4 1435943 31.5 770828 14.6 1796144 18 1188679 25.9 607465 11.2

Africa

Eastern Africa 7419 3.5 3970 4.2 3449 3 6758 3.2 3611 3.9 3147 2.7

Middle Africa 2037 2.5 1270 3.4 767 1.8 1897 2.4 1184 3.2 713 1.7

Northern Africa 23179 11.1 19310 19.5 3869 3.5 20728 9.9 17295 17.5 3433 3.1

Southern Africa 9178 16.9 6283 27.5 2895 9.3 7939 14.6 5408 23.6 2531 8.1

Western Africa 4175 2.2 2449 2.8 1726 1.8 3849 2.1 2262 2.6 1587 1.6

Americas and Caribbean

Caribbean 11058 17.6 6670 23 4388 13 10079 15.8 6230 21.3 3849 11.1

Central America 9934 5.2 5798 6.7 4136 4 9236 4.8 5499 6.4 3737 3.6

Northern America 253537 32.6 129086 35.7 124451 30.1 159641 19.3 83945 22.2 75696 16.9

South America 76609 13.6 44878 17.8 31731 10.3 67312 11.8 39106 15.4 28206 9.1

Asia

Eastern Asia 1012021 34.4 670827 48.1 341194 22.1 841174 28.1 558235 39.7 282939 17.8

South-Central Asia 121369 6.6 88130 9.7 33239 3.5 109356 5.9 79 920 8.8 29436 3.1

South-Eastern Asia 123309 17.2 85795 26.4 37514 9.6 109520 15.3 76521 23.7 32999 8.4

Western Asia 58437 24.2 47146 41.7 11291 8.7 52467 21.9 42542 38.3 9925 7.6

Europe

Northern Europe 75051 29.7 39413 33.3 35638 26.8 54421 20.1 29072 23.2 25349 17.5

Southern Europe 104391 28.7 74009 43.1 30382 16.4 85635 21.9 61692 33.8 23943 11.8

Western Europe 146460 32.7 89646 41.7 56814 25 113524 23.8 72486 32.1 41038 16.7

Central and Eastern Europe 151632 26.9 111986 49 39646 11.6 130596 22.7 96769 42 33827 9.5

Oceania

Australia and New Zealand 15587 25.2 8372 28.1 7215 22.7 10791 16.2 6104 19.1 4687 13.7

Melanesia 918 13.1 588 17.4 330 9.2 798 11.5 515 15.4 283 8

Micronesia 202 36.4 129 51.3 73 24.6 194 34.9 126 50.1 68 22.7

Polynesia 268 37.3 188 53 80 21.7 229 31.8 157 44.3 72 19.5

HDI

High HDI 1047707 26.2 697411 37.1 350296 16.5 918661 22.8 610626 32.5 308035 14.3

Very high HDI 975665 29.9 611867 41.1 363798 20.6 711630 20.6 462513 30 249117 12.9

Medium HDI 165943 8 116316 11.5 49627 4.6 149887 7.2 106011 10.6 43876 4.1

Low HDI 16418 3.5 9713 4.5 6705 2.6 15108 3.2 8987 4.2 6121 2.4

Table 1: The incidence and mortality of lung cancer in different regions.
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Figure 2. Temporal trends in incidence and mortality of tracheal, bronchus, and lung cancer by country or population in males and
females. The dark red lines denote the mortality for males, the light red lines denote the mortality for females. The dark blue lines
denote the incidence for males, the light blue lines denote the incidence for females.
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Figure 3. The average annual percentage change (AAPC) of the mortality of tracheal, bronchus, and lung cancer in all-age men and
women. The AAPC is denoted by the coloured bars and 95% confidence intervals (CIs) are represented by error bars. The permuta-
tion test is applied for testing between two different joinpoint models. *Subnational data.
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[-20¢34, -2¢14]), Iceland (AAPC, -10¢76; 95%CI [-19¢12,
-1¢54]) and Czech Republic (AAPC, -8¢22; 95%CI [-9¢01,
-7¢43]). Seven countries were considered as stable trends
and no country had an increase in mortality. A similar
trend was observed in the elder population, 35 countries
had a significant decrease in incidence, with Bahrain
(AAPC, -6¢54; 95%CI [-8¢58, -4¢45]) having the highest
decrease, followed by Colombia (AAPC, -5¢46; 95%CI
[-8¢21, -2¢62], Fig. S1, Table S4). Only two countries had
a significant increase in the elder subgroup, including
www.thelancet.com Vol 78 Month April, 2022
Japan (AAPC, 0¢7; 95%CI [0¢24, 1¢17]) and Bulgaria
(AAPC, 0¢62; 95%CI [0¢10, 1¢15]).

Compared with males, the trends of incidence
among females were different. Most countries (30 of
46) had a significant increase in incidence among
females (AAPCs, 9¢39 to 0¢62, Figure 4, Table S3). The
increase was found in 21 European countries, which
Malta (AAPC, 9¢39; 95%CI [6¢43, 12¢43]), France
(AAPC, 5¢7; 95%CI [4¢87, 6¢53]) and Spain (AAPC, 5¢5;
95%CI [4¢95, 6¢04]) were found to show the most
7



Figure 4. The average annual percentage change (AAPC) of the incidence of tracheal, bronchus, and lung cancer in all-age men and
women. The AAPC is denoted by the coloured bars and 95% confidence intervals (CIs) are represented by error bars. The permuta-
tion test is applied for testing between two different joinpoint models. *Subnational data.
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significant increasing trends. Countries with the most
drastic increase in other continents included India
(AAPC, 4¢34; 95%CI [3¢32, 5¢36]), Brazil (AAPC, 2¢43;
95%CI [1¢01, 3¢88]), and South Korea (AAPC, 2¢35;
95%CI [1¢79, 2¢90]). Eight regions showed a decrease in
incidence and most were in Asia (5 of 8), including Bah-
rain (AAPC, -5¢72; 95%CI [-9¢61,-1¢65]), Kuwait (AAPC,
-4¢43; 95%CI [-8¢55, -0¢13]) and Philippines (AAPC,
-3¢21; 95%CI [-5¢60, -0¢76]). We can draw the same con-
clusion based on the trends of the incidence ASRs
(Figure 2). As for the analysis in the younger and elder
subgroups, the trends were different. 15 countries
showed a drastic decrease in incidence among younger
women, with Poland (AAPC, -9¢35; 95%CI [-15¢08,
-3¢23]) having the highest decrease (AAPCs, -0¢94 to
-9¢35, Fig. S2, Table S5). Only 8 countries had an
increasing trend, such as Malta (AAPC, 5¢79; 95%CI
[2¢00, 9¢73]) and Brazil (AAPC, 4¢42; 95%CI [1¢16,
7¢79]). Compared with the all-age groups, the trend was
dramatically opposite, especially among countries in
Europe. On the contrary, the majority of countries (28
of 45) had a significant increase in incidence among
elder females, which was similar to the pattern of the
all-age group (AAPCs, 10¢09 to 0¢95, Fig. S1, Table S4).
www.thelancet.com Vol 78 Month April, 2022



Figure 5. The age standardized rate at the start of each study period versus average annual percentage change during the recent
10 years for tracheal, bronchus, and lung cancer. The red bubbles denote the mortality and the blue bubbles denote the incidence.
The red and blue deepen as the human development index (HDI) increases.
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Only 5 countries showed a decrease in incidence, with
Bahrain having the highest decrease (AAPC, -5¢65;
95%CI [-9¢37, -1¢78]).
Relationship between ASR and AAPC among countries
of different HDI
We also compared the ASR at the beginning of each
study period with the AAPC, in which the results varied
from males to females (Figure 5). As for mortality, the
majority of countries with lower HDI had lower ASRs
among males and females. The AAPCs of most coun-
tries did not correlate with the ASRs and the greatest
AAPCs were identified for Cyprus and Thailand among
males. In contrast, the greatest and the lowest AAPCs
were identified for Spain and South Korea (two coun-
tries with very high HDI) among females, respectively.
As for the incidence, Bahrain with a very high HDI had
the lowest AAPC in both males and females. Slovenia
had the greatest AAPC among males and the AAPC of
www.thelancet.com Vol 78 Month April, 2022
Malta was the highest among females, which were both
belonged to the countries with very high HDI. And
most countries with a lower HDI had a lower ASR,
which was especially significant in females. Further-
more, countries with the greatest ASR were presented a
declining AAPC during the ten-year period, which was
similar to the trends of mortality.
Discussion
Previous studies have focused on the incidence or mor-
tality in some countries, such as England,21 Belgium,22

Brazil,23 China and USA.24 However, a comprehensive
evaluation of the most updated incidence and mortality
trends according to gender and age is lacking. In the
present study, we evaluated the real-world population
data of regional registries on a global scale, revealing
the global patterns and trends in incidence and mortal-
ity of TBL cancer. We found that1 a substantial number
of countries with very high HDI had higher incidence
9
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and mortality ASRs in both men and women than other
countries2; decreasing trends in mortality were found in
the males of almost all countries, whereas females of
nearly half of the countries had an increasing trend in
mortality3; decreasing trends in incidence were found
among males of the majority of countries, especially for
men younger than 50 years old4; females of most coun-
tries were identified to have an increasing trend in inci-
dence, while females younger than 50 years exhibited a
quite opposite trend.

Significant disparities were identified in the burden
of TBL cancer among different countries. Our results
revealed that most countries with very high HDI had
relatively higher incidence and mortality ASRs, while
other countries had lower ASRs, which was similar to
the results of previous publications. Countries with very
high HDI had a higher proportion of elders and a more
severe air population than other countries, which could
contribute to a higher prevalence of TBL cancer.25,26

Furthermore, people in countries with very high HDI
have higher health awareness and could get access to
advanced screening methods more easily. Herein, in
countries with very high HDI, more cases could be iden-
tified even before symptoms onset due to the improved
methods to diagnose. For example, after the implemen-
tation of LDCT screening in Shanghai, one of the most
developed cities in China, the incidence of females with
lung cancer rose significantly.27 In addition, the mortal-
ity and incidence rates of countries with lower HDI may
also be underestimated because of the non-functionality
of the public health system.

Males in nearly all countries have had decreasing
incidence and mortality trends in recent years, whereas
the trends varied in females among different countries.
The significant decrease in the incidence and mortality
of TBL cancer may reveal a declining prevalence of risk
factors. The widespread application of LDCT screening
could result in an increased incidence of early TBL can-
cer diagnosis and a corresponding decrease in TBL can-
cer mortality. For example, the LDCT-based screening
program has been introduced in the United States for
the past decades, and we observed a significant decrease
in the mortality trends among men and women.5,28

However, Gao et al. have proposed that the LDCT-based
screening program of most Asian women was associ-
ated with considerable lung cancer overdiagnosis.29

According to our results, the increasing incidence of
TBL cancer among women was not entirely driven by
an increase in TBL cancer diagnoses, and the LDCT-
based screening program may affect the trends. Com-
pared with the study of Gao et al., far more people and
regions were involved in our study and we believed that
our results may be more applicable globally. The use of
targeted therapies may also result in a sharp fall in mor-
tality in some countries, such as the United States.30 An
evident increase in incidence was found among females
of almost all countries, which may be attributed to levels
of hormones. Previous studies have demonstrated that
the use of the combined hormone replacement therapy
(estrogen plus progestin) could lead to a fifty percent
higher risk for women to suffer from lung cancer, indi-
cating the potential role of hormones in
carcinogenesis.31,32 Thus, the change of hormones in
the past few years may lead to an increasing incidence
rate among women. Moreover, increasing trends in
mortality were identified in females, especially females
from Europe. Smoking is an indisputable risk factor for
lung cancer and some research has found that women
who smoke could be much more sustainable to lung
cancer than men.33,34 According to data from WHO, the
smoking rate of women has been increased in Europe
and is much higher than the global average rate, which
may lead to a substantial increase in mortality rate.35

Compared with all age populations and the old,
young people have a substantially different trend in inci-
dence, especially among women. However, the exact
reasons for the different incidence trends of early-onset
lung cancer remain largely uncertain. Previous studies
have investigated the potential genetic profiles of early-
onset lung cancer, which also revealed that adenocarci-
noma was the most prevalent subtype of early-onset
lung cancer among young women.36 As for males, our
results indicated that the decreasing trend in incidence
was much more significant among the young than the
old. And one recent study has shown that the decreasing
trend was appreciably larger in the young men than the
old men in Europe.37 Furthermore, we found that
decreasing trend in incidence was more drastic among
young men than young women, which was consistent
with a recent publication revealing lung cancer inci-
dence was higher in young women in the United
States.38 According to data from WHO, smoking preva-
lence was declining among the young, which was con-
sistent with the decreasing trends in incidence among
young people.39 In addition, the improvement of health
awareness and application of non-smoking norms may
also reduce exposure to second-hand smoke. Moreover,
the significant decrease in incidence among young peo-
ple was mostly observed in countries with high income,
such as countries in Europe and North America. In
most Asian countries, the difference in incidence was
not obvious between the young and the old. Due to the
close relationship between air pollution and lung cancer
incidence, we hypothesized that high air quality in the
past few decades may result in a significant decrease in
lung cancer incidence among the young from high-
income countries.40 In contrast, some medium- and
low-income countries have developed the economy at
the expense of the environment over the past few years,
leading to an opposite pattern in incidence that is oppo-
site to those of developed countries.

This study has comprehensively analyzed the geo-
graphical variations of incidence and mortality of TBL
cancer in 2020 by age and gender, and recent trends in
www.thelancet.com Vol 78 Month April, 2022
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a substantial number of countries. Nevertheless, some
limitations still existed. First, the incidence and mortal-
ity data may be underestimated in low-income countries
due to the limited resources and the suboptimal report-
ing mechanism. In contrast, data from only one cancer
registry in some developed countries may be overesti-
mated because underdeveloped regions of the same
country have not been considered. Second, it may be dif-
ficult to directly compare the incidence and mortality
rate among countries because cancer registries might
be different by multiple countries and over time. But
the comparison between age subgroups and sex sub-
groups in the same country may not be influenced.
Moreover, due to the inherent limitation of the data-
bases, the periods obtained vary from country to coun-
try. Although the most recent publicly available data
have been used for the analysis, it still might cause the
bias for the comparison among countries. We have used
the same strategy of previous publications and varied
periods may have very little effect on the results. Third,
we have excluded the “missing” or “zero” data in the
analysis due to the requirements of the joinpoint regres-
sion analysis. The missing data might have a very lim-
ited impact on the inferences of this study because only
a small fraction of values are missing and individual
missing data could hardly affect the trends. Fourth, the
recorded incidence and mortality data were still lacking
in many countries, especially in undeveloped countries.

We have observed the global trends in incidence and
mortality of TBL cancer in the past few years. Although
trends in incidence and mortality were decreasing in
multiple countries, the total number of people with TBL
cancer was still high. More medical resources are
needed to cure patients or prolong patients’ survival as
much as possible, which may largely affect the socioeco-
nomic situation due to the huge burden of disease.
Moreover, health policymakers are supposed to pay
more attention to women with this disease, which
women have an increasing trend in incidence and mor-
tality, especially in some European countries. In addi-
tion, air pollution has been regarded as one of the
leading causes of lung cancer, and the balance between
environment and economy should be addressed, espe-
cially in some developing countries. Future studies are
supposed to explore the causes of these epidemiologic
transitions, which may reveal the potential etiology of
TBL cancer.
Data sharing statement
Data are available in a public, open-access repository.
Contributors
BZ and SG designed and supervised the study. BZ, RC,
MZ, PS and SG analyzed the data and verified the
underlying data. BZ wrote the original draft. LL, FB, YP,
www.thelancet.com Vol 78 Month April, 2022
GB and SG edited the draft. All authors have read and
approved the final manuscript.
Declaration of interests
All the authors have declared no conflicts of interest and
completed the ICMJE forms.
Acknowledgments
The study was funded by Institutional Fundamental
Research Funds (2018PT32033) and the Ministry of
Education Innovation Team Development Project (IRT-
17R10).
Supplementary materials
Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
ebiom.2022.103951.
References
1 Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A.

Global cancer statistics 2018: GLOBOCAN estimates of incidence
and mortality worldwide for 36 cancers in 185 countries. CA Cancer
J Clin. 2018;68(6):394–424.

2 Global, regional, and national burden of respiratory tract cancers
and associated risk factors from 1990 to 2019: a systematic analysis
for the global burden of disease study 2019. Lancet Respir Med.
2021;9(9):1030–1049.

3 Turner MC, Andersen ZJ, Baccarelli A, et al. Outdoor air pollution
and cancer: an overview of the current evidence and public health
recommendations. CA Cancer J Clin. 2020;70(6):460–479.

4 Arnold M, Rutherford MJ, Bardot A, et al. Progress in cancer sur-
vival, mortality, and incidence in seven high-income countries
1995-2014 (ICBP SURVMARK-2): a population-based study. Lancet
Oncol. 2019;20(11):1493–1505.

5 Oudkerk M, Liu S, Heuvelmans MA, Walter JE, Field JK. Lung can-
cer LDCT screening and mortality reduction-evidence, pitfalls and
future perspectives. Nat Rev Clin Oncol. 2021;18(3):135–151.

6 de Koning HJ, van der Aalst CM, de Jong PA, et al. Reduced lung-
cancer mortality with volume CT screening in a randomized trial.
N Engl J Med. 2020;382(6):503–513.

7 Safiri S, Sohrabi MR, Carson-Chahhoud K, et al. Burden of tra-
cheal, bronchus, and lung cancer and its attributable risk factors in
204 countries and territories, 1990 to 2019. J Thorac Oncol.
2021;16(6):945–959.

8 Sung H, Siegel RL, Rosenberg PS, Jemal A. Emerging cancer
trends among young adults in the USA: analysis of a population-
based cancer registry. Lancet Public Health. 2019;4(3):e137–ee47.

9 Cieza A, Causey K, Kamenov K, Hanson SW, Chatterji S, Vos T.
Global estimates of the need for rehabilitation based on the Global
Burden of Disease study 2019: a systematic analysis for the global
burden of disease study 2019. Lancet. 2021;396(10267):2006–
2017.

10 Huang J, Lok V, Ngai CH, et al. Worldwide burden of, risk factors
for, and trends in pancreatic cancer. Gastroenterology. 2021;160
(3):744–754.

11 United Nations, Department of Economic and Social Affairs, Popu-
lation Division. World Population Prospects 2019. 1. United Nations;
2019. Online Edition. Rev.1.

12 United Nations. 2018 Statistical update: human development indi-
ces and indicators. Available at: http://hdr.undp.org/en/2018-
update. Accessed September 10, 2021.

13 United Nations. Human development classification, 2018 statisti-
cal update. Available at: http://hdr.undp.org/sites/default/files/
2018_human_development_statistical_update.pdf. Accessed Sep-
tember 30, 2021.
11

https://doi.org/10.1016/j.ebiom.2022.103951
https://doi.org/10.1016/j.ebiom.2022.103951
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0001
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0001
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0001
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0001
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0002
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0002
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0002
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0002
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0003
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0003
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0003
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0004
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0004
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0004
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0004
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0005
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0005
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0005
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0006
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0006
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0006
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0007
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0007
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0007
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0007
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0008
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0008
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0008
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0009
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0009
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0009
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0009
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0009
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0010
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0010
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0010
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0011
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0011
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0011
http://hdr.undp.org/en/2018-update
http://hdr.undp.org/en/2018-update
http://hdr.undp.org/sites/default/files/2018_human_development_statistical_update.pdf
http://hdr.undp.org/sites/default/files/2018_human_development_statistical_update.pdf


Articles

12
14 Bray F, Colombet M, Mery L, et al. Cancer Incidence in Five Conti-
nents, vol XI. Lyon: International Agency for Research on Cancer;
2017. (electronic version)..

15 Danckert B, Ferlay J, Engholm G, et al. NORDCAN: Cancer Inci-
dence, Mortality, Prevalence and Survival in the Nordic Countries, Ver-
sion 8.2 (26.03.2019). Association of the Nordic Cancer Registries.
Danish Cancer Society; 2021. Available from; http://www.ancr.nu.
Accessed 10 August 2021.

16 SEER*Explorer: An interactive website for SEER cancer statistics.
Surveillance Research Program. [Internet]. National Cancer Institute;
2021.. [CitedSeptember 27]Available from; https://seer.cancer.gov/
explorer/. Accessed 27 September 2021.

17 Mathers CD, Fat DM, Inoue M, Rao C, Lopez AD. Counting the
dead and what they died from: an assessment of the global status
of cause of death data. Bull World Health Organ. 2005;83(3):171–
177.

18 Segi M, Fujisaku S, Kurihara M. Geographical observation on can-
cer mortality by selected sites on the basis of standardised death
rate. Gan. 1957;48(2):219–225.

19 Kim HJ, Fay MP, Feuer EJ, Midthune DN. Permutation tests for
joinpoint regression with applications to cancer rates. Stat Med.
2000;19(3):335–351.

20 Wong MC, Goggins WB, Wang HH, et al. Global incidence and
mortality for prostate cancer: analysis of temporal patterns and
trends in 36 countries. Eur Urol. 2016;70(5):862–874.

21 Riaz SP, Horton M, Kang J, Mak V, L€uchtenborg M, Møller H.
Lung cancer incidence and survival in England: an analysis by
socioeconomic deprivation and urbanization. J Thorac Oncol.
2011;6(12):2005–2010.

22 Vanthomme K, Rosskamp M, De Schutter H, Vandenheede H.
Lung cancer incidence differences in migrant men in Belgium,
2004�2013: histology-specific analyses. BMC Cancer. 2021;21
(1):328.

23 Fernandes GA, Menezes FDS, Silva LF, Antunes JLF, Toporcov
TN. Inequalities in lung cancer mortality trends in Brazil, 2000-
2015. Sci Rep. 2020;10(1):19164.

24 Yang D, Liu Y, Bai C, Wang X, Powell CA. Epidemiology of lung
cancer and lung cancer screening programs in China and the
United States. Cancer Lett. 2020;468:82–87.

25 Raaschou-Nielsen O, Andersen ZJ, Beelen R, et al. Air pollution
and lung cancer incidence in 17 European cohorts: prospective
analyses from the European study of cohorts for air pollution
effects (ESCAPE). Lancet Oncol. 2013;14(9):813–822.

26 Fajersztajn L, Veras M, Barrozo LV, Saldiva P. Air pollution: a
potentially modifiable risk factor for lung cancer. Nat Rev Cancer.
2013;13(9):674–678.
27 Liang F, Wu C, Gu H, et al. Lung cancer incidence in female rises
significantly in urban sprawl of Shanghai after introduction of
LDCT screening. Lung Cancer. 2019;132:114–118.

28 Lung cancer incidence and mortality with extended follow-up in
the national lung screening trial. J Thorac Oncol. 2019;14(10):1732–
1742.

29 Gao W, Wen CP, Wu A, Welch HG. Association of computed
tomographic screening promotion with lung cancer overdiagnosis
among Asian women. JAMA Intern Med. 2022;182(3):283–290.

30 Howlader N, Forjaz G, Mooradian MJ, et al. The effect of advances
in lung-cancer treatment on population mortality. N Engl J Med.
2020;383(7):640–649.

31 Baik CS, Strauss GM, Speizer FE, Feskanich D. Reproductive fac-
tors, hormone use, and risk for lung cancer in postmenopausal
women, the nurses' health study. Cancer Epidemiol Biomark Prev.
2010;19(10):2525–2533.

32 Slatore CG, Chien JW, Au DH, et al. Lung cancer and hormone
replacement therapy: association in the vitamins and lifestyle
study. J Clin Oncol. 2010;28(9):1540–1546.

33 Powell HA, Iyen-Omofoman B, Hubbard RB, Baldwin DR, Tata LJ.
The association between smoking quantity and lung cancer in men
and women. Chest. 2013;143(1):123–129.

34 Harris RE, Zang EA, Anderson JI, Wynder EL. Race and sex differ-
ences in lung cancer risk associated with cigarette smoking. Int J
Epidemiol. 1993;22(4):592–599.

35 Global health observatory data repository-World Health Organiza-
tion. http://data.worldbank.org/data-catalog/world-development-
indicators. Accessed August 10, 2021.

36 Vi~nal D, Mart�ınez D, Higuera O, de Castro J. Genomic profiling in
non-small-cell lung cancer in young patients. A systematic review.
ESMO Open. 2021;6:(1) 100045.

37 Malvezzi M, Bosetti C, Rosso T, et al. Lung cancer mortality in
European men: trends and predictions. Lung Cancer. 2013;80
(2):138–145.

38 Jemal A, Miller KD, Ma J, et al. Higher lung cancer incidence in
young women than young men in the United States. N Engl J Med.
2018;378(21):1999–2009.

39 World Health Organization. Global Report on Trends in Prevalence of
Tobacco Smoking. World Health Organization; 2019. https://apps.
who.int/iris/bitstream/handle/10665/156262/
9789241564922_eng.pdf;jsessionid=1801CE2061DF2A-
C673A6B974FF8E3366?sequence=1. Accessed 10 June 2021.

40 Hvidtfeldt UA, Severi G, Andersen ZJ, et al. Long-term low-level
ambient air pollution exposure and risk of lung cancer-a pooled
analysis of 7 European cohorts. Environ Int. 2021;146: 106249.
www.thelancet.com Vol 78 Month April, 2022

http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0014
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0014
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0014
http://www.ancr.nu
https://seer.cancer.gov/explorer/
https://seer.cancer.gov/explorer/
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0017
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0017
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0017
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0017
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0018
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0018
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0018
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0019
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0019
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0019
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0020
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0020
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0020
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0021
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0021
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0021
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0021
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0021
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0022
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0022
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0022
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0022
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0022
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0023
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0023
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0023
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0024
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0024
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0024
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0025
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0025
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0025
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0025
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0026
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0026
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0026
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0027
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0027
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0027
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0028
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0028
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0028
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0029
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0029
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0029
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0030
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0030
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0030
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0031
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0031
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0031
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0031
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0032
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0032
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0032
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0033
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0033
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0033
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0034
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0034
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0034
http://data.worldbank.org/data-catalog/world-development-indicators
http://data.worldbank.org/data-catalog/world-development-indicators
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0036
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0036
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0036
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0036
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0036
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0037
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0037
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0037
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0038
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0038
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0038
https://apps.who.int/iris/bitstream/handle/10665/156262/9789241564922_eng.pdf;jsessionid=1801CE2061DF2AC673A6B974FF8E3366?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/156262/9789241564922_eng.pdf;jsessionid=1801CE2061DF2AC673A6B974FF8E3366?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/156262/9789241564922_eng.pdf;jsessionid=1801CE2061DF2AC673A6B974FF8E3366?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/156262/9789241564922_eng.pdf;jsessionid=1801CE2061DF2AC673A6B974FF8E3366?sequence=1
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0040
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0040
http://refhub.elsevier.com/S2352-3964(22)00135-9/sbref0040

	Worldwide burden and epidemiological trends of tracheal, bronchus, and lung cancer: A population-based study
	Introduction
	Methods
	Data retrieval
	The outcomes and statistical analysis
	Role of funding source

	Results
	Incidence and mortality patterns of Lung cancer in 2020
	Trends in mortality
	Trends in incidence
	Relationship between ASR and AAPC among countries of different HDI

	Discussion
	Data sharing statement
	Contributors
	Declaration of interests
	Acknowledgments
	Supplementary materials
	References



