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Abstract

Background: This study aimed to evaluate the updated burden and temporal trends of cancer incidence and mortality in Asian
countries.

Methodology: The data used in this study were retrieved from the Global Cancer Observatory, Cancer Incidence in Five
Continents volumes I-XI, and the World Health Organization mortality database. These data were used to calculate the Average
Annual Percentage Change (AAPC), with a 95% confidence interval (Cl) by joinpoint regression analysis to determine the
epidemiological trend in the past decade.

Results: In 2020, the cancer incidence in Asia was 169.1 per | 00 000, accounting for 49.3% of the global cancer incidence. The
most common cancers included lung (13.8%), breast (10.8%) and colorectal (10.6%) cancers. Its mortality was 101.6 per
| 00 000 (58.3% of the global cancer death) with lung (19.2%), liver (10.5%) and stomach (9.9%) cancers being the most common
causes of cancer death. The cancer incidence had been increasing in female population, with Korea (AAPC = 5.73, 95% ClI [5.30,
6.17], P <.001), Japan (AAPC = 2.67, 95% CI [2.12, 3.23], P < .001) and Kuwait (AAPC = 2.08, 95% CI [.49, 3.69], P = .016)
showing the most significant increases in the past decade. The incidence increase was also observed among population aged
<40 years old, with Korea (female AAPC = 8.42, 95% CI [7.40, 9.45], P <.001; male AAPC = 5.28, 95% Cl [4.23, 6.33], P <.001),
China (female AAPC = 2.94, 95% CI [2.07, 3.81], P < .001; male AAPC = 1.37, 95% CI [.57, 2.18], P = .004) and Japan (female
AAPC = 2.88, 95% CI [1.88, 3.88], P = .016; male AAPC = 1.59, 95% ClI [.40, 2.78], P = .015) showing the most significant
increases. However, there was an overall decreasing trend of cancer mortality.

Conclusions: There was a substantial burden of cancer incidence and mortality in Asia. Although there was a decreasing trend
in cancer mortality, its incidence had been increasing especially among female and younger populations. Future studies could be
done to further investigate the potential reasons for these epidemiologic trends.
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Introduction

Cancer is recognized as a global health issue that lacks an
effective solution.' Although there was a commitment to
reducing the risk of and disability from non-communicable
diseases (NCDs), including cancer, implementation of current
strategies is inadequate to reduce premature mortality by one-
fourth among all NCDs by 2025. Public health actions to
promote mental health and well-being among cancer patients
are also perceived as insufficient.”™

Asia is the most populous and diverse region where 60% of
the world’s population are living.” Due to the continuing
socioeconomic development and improvement in healthcare
services, life expectancy in Asia has significantly increased. It
has been estimated that the proportion of people aged 60 years
or above could reach 25% by 2050, which is expected to
increase the burden of cancer substantially in Asian
countries.®” In addition, transitions in lifestyle habits, in-
cluding smoking, alcohol drinking, dietary patterns, physical
activity and the increasing prevalence of metabolic diseases
such as obesity, hypertension, diabetes and lipid disorders due
to urbanisation, westernisation and globalisation may have
contributed to an ever-changing cancer burden in Asia.

The global burden of disease due to cancer can be reduced
by modifying its related risk factors and early detection
through screening. It is important to examine the updated
disease distribution and temporal trends of cancer in Asian
countries. This study investigated the most updated incidence
and mortality trends of cancer in Asian countries. It also
examined the age-, sex- and country-specific temporal trends
of incidence and mortality of all cancers. Such a compre-
hensive and updated analysis of disease burden and trends of
cancer will inform the development of tailored preventive
strategies for different Asian countries.

Methods

To analyse the temporal trend of cancer incidence and mortality
rate in Asia, we evaluated the corresponding Average Annual
Percentage Change (AAPC) for each country/region. The
present study defined a period of 10 years to assess the temporal
trend, which is a common practice in epidemiology research for
cancer.*” The AAPC was calculated from the Age-Standardized
Rate (ASRs), which were obtained from various databases.

Source of Data

Various databases were accessed to retrieve the most updated
cancer situation and statistics in Asia. The detailed data source
and timeline of the analysis for different countries are detailed

in Supplementary Table 1. The GLOBOCAN database, es-
tablished by the International Agency for Research on Cancer
of the World Health Organization (IARC, WHO), have an
extensive and comprehensive record of cancer incidence and
mortality data.'®'" In addition to the GLOBOCAN database,
Cancer Incidence in Five Continents I-X plus (CI5SPlus) was
used to extract the latest cancer incidence rate among Asian
countries, whereas the WHO mortality database was retrieved
for mortality rate. The CISPlus is a global cancer database
developed by the IARC and the International Association of
Cancer Registries, which collect the age and sex associated
cancer incidence rate from different countries, allowing direct
comparison of cancer incidence rate based on demographic
characteristics.'> The WHO mortality database developed by
IARC contains the number of cancer-related deaths, which
was used to extract data on mortality rates in Asia.'® To enable
comparison of cancer incidence and mortality rates across
countries and age groups, all retrieved data and figures were
presented in the form of ASRs per 1 00 000, which were
adjusted according to the Segi-Doll standardized population.'*

Statistical Analysis

Joinpoint regression analysis software, a software developed
by the Surveillance, Epidemiology, and End Results Pro-
gramme (SEER) under the United States National Cancer
Institute, was employed for analysis of the cancer temporal
trend."® The collected ASRs from the previously mentioned
databases have undergone logarithmic transformation, and
the related standard errors have been calculated from
Poisson approximation as the analysis assumed the counts
have Poisson distributions.'® The transformed ASRs and
standard errors were then used in the calculation of AAPC
and the corresponding 95% Confidence Interval (CI) for all
countries. The ASRs were first input into the software, and
plotted as a trendline. Then the software divided the plotted
ASRs within the 10-year period into a maximum of two
segments from one breakpoint,'” and a weighting was
calculated for each segment from the proportion of the
segment to the time frame, which derived the AAPC and the
95% CL'>'® The AAPC indicates the epidemiological
trends of cancer incidence and mortality rate, with a positive
AAPC indicating an increasing trend in cancer incidence or
mortality rate; whilst a negative AAPC demonstrates a
declining trend. The associated 95% Cl is a representation of
the stability of the trend, with the interval overlapping with 0
signifying stable trend with no significant change over time.
In this study, the incidence rate of population aged 0—85+,
lower than 40, and 40 and higher, respectively, was com-
pared across different age groups. The mortality of the entire


https://journals.sagepub.com/doi/suppl/10.1177/10732748221095955

Huang et al.

ASR per 100 000

2164.9

141.1-164.9

107.6-141.1

<107.6 No data
Population Population ASR(W)
Japan Thailand
Korea, Republic of Philippines

K , D tic R bli

Israel :rea emocratic Republic
Singapore o
Turkey Viet Nam
Brunei Darussalam Gaza Strip and West Bank
Mongolia Lebanori
China Jordan
Anmenia Iran, Islamic Republic of
Georgia Syrian Arab Republic
Kazakhstan Malaysia 143.9
Lao People's Democratic Azerbaijan
Republic Indonesia 141.1

Data source: GLOBOCAN 2020 Graph production: IARC (http://gco.iarc.fr/today) World Health Organization

Population ASR(W) Population ASR(W)
Myanmar Qatar 107.2
Cambodia United Arab Emirates 106.7
Iraq Bangladesh 106.2
Kyrgyzstan Sri Lanka 105.4
Turkmenistan Oman 103.8
Maldives India 97.1
Kuwait Yemen 97.0
Bahrain Saudi Arabia 96.4
Pakistan Timor-Leste 89.7
Afghanistan Tajikistan 89.7
Uzbekistan Bhutan 81.9

Figure 1. Global incidence of all cancers in Asia in 2020.

population (0—85+) was also examined. The role of sex was
included in this study by having results from both sexes
included in each age group.

Results

Cancer Incidence and Mortality

According to GLOBOCAN, there were a total of 95 03 710
newly reported cases of cancer in Asia in 2020."° The five

most commonly diagnosed cancers in Asia (2020) were lung
cancer (13 15 136 new cases, 13.8% of all the newly reported
cases), followed by breast cancer (10 26 171 cases, 10.8%),
colorectal cancer (10 09 400 cases, 10.6%), stomach cancer
(8 19 944 cases, 8.6%) and liver cancer (6 56 992 cases, 6.9%).
In terms of ASRs, the age-standardized rate of incidence was
169.1 per 1 00 000 for both sexes in Asia (Figure 1), with the
highest incidence observed in Japan (ASR = 258.1), Korea
(ASR = 242.7), and Israel (ASR = 240.7).
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Figure 2. Global mortality of all cancers in Asia in 2020.

For mortality, there were a total of 58 09 431 cases of
cancer-related deaths in Asia. Lung cancer has caused the
highest number of deaths in 2020 with 11 12 517 deaths,
which accounted for 19.2% of all cancer deaths. Liver cancer
ranked the second, with 6 08 898 cases and accounted for
10.5%. These were followed by stomach cancer (5 75 206
cases, 9.9%), colorectal cancer (5 06 449 cases, 8.7%) and
oesophageal cancer (4 34 363 cases, 7.5%). The age-

standardized rate of mortality was 101.6 per 1 00 000 for
both sexes (Figure 2), with the highest mortality observed in
Mongolia (ASR = 176.2), China (ASR = 129.4) and Armenia
(ASR = 126.8).

Among males, the ASR of incidence of all cancer types was
185.2 per 1 00 000 people. Lung cancer had the highest in-
cidence among males (ASR = 32.7), followed by colorectal
(ASR = 21.1), and stomach (20.4) cancer. For females, the
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Figure 3. Average annual percentage change of all cancer incidence in 0—85+ years old, male and female.

ASR of incidence was 156.7 per 1 00 000 people, and breast
cancer had the highest ASR of incidence at 36.8, followed by
colorectal (ASR = 14.3) and lung (ASR = 14.0) cancer. Males
had higher ASR of mortality (ASR = 123.3) than females
(ASR = 82.5).

Temporal Trend Analysis

Supplementary Figures 1 and 2 showed the temporal trends of
incidence and mortality of all cancers in Asia. A total of 10
countries/regions were included in the temporal trend
analysis.

Incidence Trends of Individuals Aged 0-85+

There were three countries showing increasing trends of cancer
incidence among males (Figure 3), including Korea (male
AAPC=1.80,95% CI[1.38,2.23], P value <.001), Japan (male

AAPC = 1.44, 95% CI [1.00, 1.87], P value <.001) and India
(male AAPC =.73,95% CI[.13, 1.34], P value = .016). On the
other hand, the Philippines (male AAPC = —4.06, 95% CI
[—5.26, —2.85], P value <.001), Israel (male AAPC = —1.45,
95% CI[—2.22, —.67], P value <.001), Hong Kong SAR (male
AAPC = —.83, 95% CI [—-1.05, —.62], P value <.001) and
China (male AAPC = —.59, 95% CI [1.38, 2.23], P value
<.001) had significant decreasing trends in cancer incidence.
However, five countries had an increasing trend in cancer in-
cidence among females, with Korea (female AAPC = 5.73,
95% CI [5.30, 6.17], P value <.001), Japan (female AAPC =
2.67,95% CI[2.12, 3.23], P value <.001) and Kuwait (female
AAPC =2.08,95% CI[.49, 3.69], P value = .016) showing the
most significant increase. In contrast, only two countries
showed a decreasing trend in cancer incidence, including the
Philippines (female AAPC = —3.50,95% CI[—4.22, —2.77], P
value <.001) and Israel (female AAPC = —.77,95% CI[—1.09,
—.44], P value <.001).
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Figure 4. Average annual percentage change of all cancer incidence in <40 years old, male and female.

Incidence Trends of Individuals Aged <40

For the younger male population aged <40 years, four countries
had increasing trends in cancer incidence (Figure 4), including
Korea (male AAPC =5.28, 95% CI [4.23, 6.33], P value <.001),
Thailand (male AAPC =2.14, 95% CI [.77, 3.54], P value =.002),
Japan (male AAPC = 1.59, 95% CI [.40, 2.78], P value =.015)
and China (male AAPC =1.37,95% CI [.57, 2.18], P value
= .004). The Philippines (male AAPC = —2.90, 95% CI
[—3.80, —1.99], P value <.001) was the only country with
significant decrease in cancer incidence. For younger fe-
male, four countries/regions had increasing trend in cancer
incidence, including Korea (female AAPC = 8.42, 95% CI
[7.40, 9.45], P value <.001), China (female AAPC = 2.94,
95% CI[2.07,3.81], P value <.001), Japan (female AAPC =
2.88,95% CI [1.88, 3.88], P value <.001) and Hong Kong
(female AAPC =1.70, 95% CI [.76, 2.65], P value = .003).
In contrast, the Philippines (female AAPC = —2.94, 95% CI
[—3.95, —1.93], P value <.001) and India (female AAPC =
—1.24, 95% CI [-2.30, —.18], P value = .028) showed a
significant decline in incidence.

Incidence Trends of Individuals Aged 40 and Above

Compared to the younger population, the older age group has
shown greater decrease in cancer incidence (Figure 5). For male,
only Korea (male AAPC = 3.50, 95% CI [2.98, 4.03], P value
<.001) showed a significant increase in cancer incidence. By
contrast, there were four regions showing an decrease trend
in cancer incidence, including the Philippines (male AAPC =
—6.46, 95% CI [—7.45, —5.45], P value <.001), Israel (male
AAPC = —1.80, 95% CI [—-2.97, —.62], P value =.009), Hong
Kong (male AAPC = —1.05, 95% CI [—1.92, —.16], P value
=.021) and China (male AAPC = —.73, 95% CI [—1.24, —.22],
P value =.011). However, for the older female population, four
regions showed an increase in incidence, including Korea (fe-
male AAPC = 8.28, 95% CI [7.59, 8.98], P value <.001), Japan
(female AAPC = 3.37, 95% CI [2.19, 4.56], P value <.001),
China (female AAPC = 2.13, 95% CI [1.02, 3.25], P value
<.001) and Hong Kong (female AAPC = 1.94, 95% CI [1.20,
2.69], P value =.004). Conversely, the Philippines (female AAPC
= —3.16, 95% CI [-4.42, —2.08], P value <.001), India (female
AAPC = —1.54, 95% CI [—2.64, —.43], P value =.013) and
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Figure 5. Average annual percentage change of all cancer incidence in > 40 years old, male and female.
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Thailand (female AAPC = —1.27, 95% CI [—1.86, —.67], P
value =.001) had a significant decrease in cancer incidence.

Mortality Trends of Individuals Aged 0-85+

For male, there were five countries/regions showing a decrease
trend of cancer mortality (Figure 6), with Korea (male AAPC =
—3.20, 95% CI [—3.44, —2.95], P value <.001), Hong Kong
(male AAPC = —2.20, 95% CI [—2.31, —1.73], P value <.001)
and Japan (male AAPC = —1.91, 95% CI [—2.04, —1.78], P
value <.001) having the most significant decrease. In contrast,
Thailand (male AAPC =.74,95% CI[.41, 1.06], P value <.001)
had an increase in cancer mortality. For the female population,
there were four countries showing a decreasing trend of cancer
mortality, with Korea (female AAPC = —2.13, 95% CI[—2.34,
—1.92], P value <.001), Israel (female AAPC = —1.56, 95% CI
[—-1.96, —1.16], P value <.001) and Japan (female AAPC =
—.89,95% CI[—1.03, —.75], P value < .001) having the most
significant decrease. Conversely, Thailand (female AAPC =
.79, 95% CI [.20, 1.39], P value = .009) had an increase in
cancer mortality.

Discussion
Summary of Study Findings

The present study provided the most updated temporal trends
of cancer incidence and mortality by age, sex and countries/
regions in Asia. There were several prominent findings. First,
lung, breast and colorectal cancer were the most common
cancers in Asia, while lung, liver, and stomach cancer had the
highest rates of cancer death. Second, there was a substantial
regional difference in cancer incidence trends in Asian
countries/regions. Third, there was an increasing trend in
cancer incidence in Asia, especially among female and the
younger population. Lastly, there was an overall decreasing
trend of cancer mortality in Asia.

Explanation of Findings and Comparison With
Previous Studies

In 2020, lung, breast and colorectal cancer were estimated to
be the top three cancers in Asia, while lung, liver and stomach
cancer had the highest number of cancer deaths.?’ There was a
wide geographic variation in cancer burden when compared
with cancer figures in other continents. For example, prostate
cancer was one of the top three common cancers in Northern
America and Oceania while it only ranked the eighth in Asia.
In addition to lung cancer, most of the cancer-related deaths in
Asia were attributable to digestive cancers (liver and stomach
cancers).'? The substantial variation across continents can be
explained by the differences in cancer screening programmes
and cancer-related risk factors across continents. For instance,
prostate cancer screening in Western countries was more
intensive than in Asia.*' The prevalence of Helicobacter

pylori was generally higher in Asian countries/regions than in
Western countries,”” which may explain the higher burden of
digestive cancers in Asia. Other factors, including the dif-
ference in ethnicity, smoking, alcohol consumption, dietary
patterns and sanitation measures may also contribute to the
wide geographic variation in cancer burden.*

In the past decade, there was a great regional difference in
cancer incidence trend across countries/regions in Asia. More
specifically, Korea and Japan had increasing incidence trends,
while the Philippines and Israel had decreasing trends in both
sexes. The findings were consistent with previous literature.
As reported in a study, the cancer incidence in Korea increased
by about 27.5% during 1999 and 2018.** Another research
report from Japan found that all cancer incidence increased
between 1985 and 2010 in its country.* However, there was a
reduction in cancer incidence in Israeli Jews and the
Philippines.*>*® There were several reasons for explaining the
increasing incidence trends in Korea and Japan. Over diag-
nosis of some cancers (like thyroid cancer) could one reason
for the increasing trend of cancer incidence, especially in
Korea. It was reported that due to the improvement of di-
agnostic techniques and widespread implementation of
screening programmes, more thyroid lesions caused by
asymptomatic and nonlethal thyroid diseases were increas-
ingly detected in Korea.””-*® As a consequence, the incidence
of thyroid cancer surged significantly by 15-fold during 1993
and 2011 in Korea.”” Obesity and unhealthy lifestyle habits
including physical inactivity, sedentary behaviour, and high
consumption of red meats and alcohol, may have also con-
tributed to the increasing incidence in Asia.**>' Previous
studies indicated that the prevalence of obesity among Ko-
reans increased from 26.0% in 1998 to 32.4% in 2012, and the
proportion of Koreans engaging in moderate-intensity phys-
ical activity decreased by 9.1% between 2005 and 2013.%?
Similarly increasing prevalence of obesity and sedentary
lifestyle were also reported in Japan.*® On the other hand, the
decline in cancer incidence in Israel and the Philippines re-
main unknown, and could be related to the immigration from
or to other countries/regions.

Notably, there was an increasing trend of cancer incidence
among female and younger populations in Asia for the past
10 years. The rising trends may be mainly driven by the
increasing incidence in breast, thyroid, and lung cancer.
Studies have shown the incidence of breast cancer increased
among Asia-Pacific females aged 2049 years from 2004 to
2013.* The increase in cancer incidence in Japanese females
during 1985 and 2010 was mostly caused by the increases in
breast and thyroid cancer (46% and 5.4%, respectively).*
There was also an increasing trend in lung cancer incidence
over the past decade in female Japanese populations.>> The
increased incidence of breast cancer may be attributed to a
combination of various factors. The development of screening
technology and the presence of screening programmes may
result in a higher screening frequency among younger fe-
males.*® There were also studies reporting the mean age at first
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full-term pregnancy increased in some Asian countries.’” The
age at menopause shows an upward secular trend and the
average age at menarche was younger in Asia.’®*® These
reproductive factors could have increased the length of time
the breast is exposed to high levels of oestrogen, which in turn
increased the risk of breast cancer among younger females.
For thyroid cancer, the more pronounced overdiagnosis in
females could be another important factor. A study showed
that 93% and 87% of new thyroid cancer cases among females
in Korea and China could be attributed to overdiagnosis
during 2009 and 2012, while the figures were 10% lower in
males.*® For lung cancer, a delayed tobacco epidemic in fe-
males could be another contributor to the incidence increase.
Most males began smoking in early 20th century, with the
number of male smokers peaking during World War II
(WWII), followed by a decline in tobacco use in recent de-
cades. In contrast, females started smoking during or after
WWII, and the age-standardized prevalence rate of tobacco
use has just reached peak in some Asian countries.*'"** As a
result, the incidence of smoking-related cancer (particularly
lung cancer) was still increasing in females in the past decade.

There was an overall decreasing trend of cancer mortality
in both sexes, which was in line with previous studies. A study
indicated that the cancer mortality in Korea decreased by
35.9% from 1999 to 2018.%* Another study from Japan found
the mortality of all types of cancer declined from 1995 to
2015.% In Israel, declining mortality trends were reported for
ovarian and gastric cancer.”>”® A similar pattern was also
observed for ovarian, colorectal, cervical, stomach, and breast
cancer in Hong Kong.***® There were several factors that may
account for the declining cancer mortality in Asia. Firstly, the
high coverage and adherence of cancer screening programmes
could lead to earlier cancer diagnosis, and thus result in lower
cancer mortality. From 1999, Korea initiated the National
Cancer Screening Programme, which covered the five most
common cancers in Korea (stomach, liver, colorectum, breast
and cervix uteri cancer).>” The average lifetime screening rate
of the five cancers was 79.3% in Korea 2014.°> With im-
plementation of the programme, the 5-year survival rate of
cancer patients in Korea has increased from 45.1% in 1996—
2000 to 70.4% in 2013-2017.>* In Japan, screening pro-
grammes for lung, gastric, colorectal, breast and cervical
cancers have been launched for a long period, and the cor-
responding deaths have been declining during the last two
decades.*® Besides, the reduction in cancer-related risk factors
may be related. Smoking was a high-risk factor for cancer
globally, accounting for over 32% of cancer-related deaths.*
Fortunately, the prevalence of smoking have dropped in Asia
between 2007 and 2020.*> Hepatitis B infection had also
caused around 10-20% of cancer-related death.>® A recent
report indicated the prevalence of Hepatitis B virus (a major
risk factor of liver cancer) gradually decreased from 4.6% in
1998 to 2.9% in 2013 in Korea.>> The prevalence of Heli-
cobacter pylori had also declined steadily in some Asian
countries.’™! Furthermore, the decreasing mortality may be

associated with the improvements in cancer treatment™ and
massive immigration from other developed countries.?

Strengths and Limitations

This study provided the latest cancer incidence and mortality
in Asia, and its temporal trends by age, sex, and countries/
regions. However, there are some limitations. The cancer
incidence and mortality tended to be overestimated in more
developed countries/regions with well-established cancer
registries in Asia. In contrast, in those developing Asian
countries/regions with limited cancer registries, the incidence
and mortality could be underreported. Secondly, data are not
available for all Asian countries due to the limitation on
availability of cancer registry data for certain countries.
Thirdly, the trends of different types of cancers and their
histological categories were not analysed, which also bear
important clinical and public health implications. The trends
may only reflect the epidemiologic patterns of major types of
cancer. Future research should be done to examine the recent
epidemiology of minor and rare types of cancer in Asia.

Conclusions

Our study found that lung, breast, and colorectal cancer were
the most common cancers in Asia, while lung, liver, and
stomach cancer had the highest cancer death rates. There was
an increasing trend in cancer incidence in Asia, especially
among female and younger populations. Although there was
an overall decreasing trend of cancer mortality in Asia, the
mortality was increasing in some populations. More intensive
cancer prevention measures, including formulation of targeted
screening programmes and modifications of lifestyle risk
factors, are recommended for these populations. Future
studies could further investigate the potential reasons for the
trends, as well as the temporal trends of each type and
histological subtype of cancers in Asia.
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