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Abstract

Objective: This article aims to estimate the cancer burden in the ASEAN region by utilizing data from the 2022 Global
Cancer Observatory (GCO). Methods: Using GCO data and its metric definition, we gathered cancer-related information
for each ASEAN country and globally. Key metrics include incidence (new cases in 2022), mortality (cancer death in
2022), incidence per 100,000 (proportion diagnosed), mortality-to-incidence ratio (MIR) per 100,000 (proportion who
died), age-standardized incidence rate(ASIR) per 100,000 (adjusted for age distribution), age-standardized mortality rate
(ASMR) per 100,000 (adjusted mortality rate), and 5-year cancer prevalence (total cases from 2017-2022). Result: The
region accounted for 9.3% of global cancer incidence, with Singapore having the highest Age-standardized incidence
rate(ASIR) at 231.1 and Myanmar the lowest at 135.5. The Philippines had the highest Age-standardized mortality rate
(ASMR) at 112.9, and Indoensia the lowest at 82.5. Breast cancer was the most common among females (ASIR: 41.8),
while lung cancer had the highest ASIR among males (26.0). Throid cancer had the highest incidence and mortality-to-
incidence ratio in female, while liver cancer had the highest mortality rate in males. Across ASEAN, breast cancer ranked
among the top five cancer in all countries. The finding highlight variations in cancer incidence and mortality across the
region, emphasizing the need for targered prevention and control strategies. Conclusion: Data from ASEAN countries
highlight significant variation in cancer incidence (ASIR) and mortality (ASMR) rate. Breasrt cancer was the most
highest ASIR cancer among country in ASEAN. Cancer influenced by factor such as lifestyle habits, socioeconomic
conditions, healthcare infrastructure, and genetic predispositions. Major contributors to the rising cancer rates in the
region include key risk factor like tobacco and alcohol use, obesity, physical inactivity, and poor dietary habits.
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Introduction

Cancer is the leading cause of death and a barrier to
increasing life expectancy, and in low-and middle-income
country it is the second leading cause of death [1, 2].
According to a report from an analysis of World Health
Organization (WHO) estimates in 2019, cancer was the
third or fourth leading cause of death in 23 countries, and
the leading cause of death in 112 countries in people under
age 70. This makes cancer a disease with a high mortality
rate compared to stroke and coronary heart disease [1].
Countries with significant increases in cancer cases, such
as low- and middle-income countries (LMICs), are already
making efforts to achieve sustainable cancer control [2].
Low- and middle-income countries (LMICs) account
for 57% of cancer cases and experience high mortality

rates, accounting for nearly two-thirds of cancer deaths
globally [3].

The Association of Southeast Asian Nations (ASEAN),
established on August 8, 1967, comprises 10 member
countries: Brunei Darussalam, Cambodia, Indonesia, Lao
PDR, Malaysia, Myanmar, the Philippines, Singapore,
Thailand, and Vietnam. Together, these nations have
a total population of about 625 million, representing
approximately 9% of the global population [4]. Similar to
other regions worldwide, ASEAN faces a growing cancer
burden due to an aging population and the adoption of
Western lifestyles. It was recently estimated that there
were over 700,000 new cases of cancer and 500,000
cancer deaths in ASEAN in the year 2008 [5]. These
figures are anticipated to rise, emphasizing the urgent need
for effective cancer prevention strategies and improved
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healthcare services [5, 6]. Despite the growing burden,
many ASEAN governments have been slow to respond
effectively, which has intensified the cancer crisis in the
region. Recent research indicates that more than 75% of
cancer patients in ASEAN experience either mortality or
severe financial strain within the first year after diagnosis
[6]. Nevertheless, several ASEAN Governments have
been slow to react to this problem [7]. Understanding
the overall cancer burden in this region is crucial for
developing a unified regional strategy to meet the needs of
cancer patients. Research on the cancer burden in ASEAN
is often conducted using the DALY approach and focuses
on specific cancers caused by smoking [7-9]. As far as
our review has found, there are no articles that discuss
the overall cancer burden in ASEAN using incidence and
mortality rates along with ASIR and ASMR analyses.
This article aims to estimate the cancer burden in the
ASEAN region using data from the 2022 Global Cancer
Observatory (GCO) by examining incidence and mortality
rates, as well as analyzing the Age-standardized incidence
rate(ASIR) and Age-standardized mortality rate (ASMR)
to identify patterns, disparities, and potential priorities for
cancer control in the region.

Materials and Methods

Data collection incidence of cancer using the Global
Cancer Observatory

The Global Cancer Observatory (GCO), a project of
the International Agency for Research on Cancer (IARC),
is an online resource designed to provide policymakers,
healthcare professionals, and the general public with
precise data on the global cancer burden, including
detailed statistics from countries around the world. Using
GCO data and its metric definitions, we collected the
following information for each country in the ASEAN
region and globally; incidance define the number of new
cancer cases identified in a specific population during
2022, mortality define the number of deaths caused by
cancer in 2022, Incidence per 100,000 define as the
proportion of people diagnosed with cancer in 2022,
Mortality to Incidence Ratio (MIR) per 100,000 define
the proportion of the population who died from cancer
in 2022, Age-standardized incidence rate(ASIR) per
100,000 define the average incidence rate adjusted for
age distribution, Age-standardized mortality rate (ASMR)
per 100,000: The average mortality rate adjusted for age
distribution and 5-Year Cancer Prevalence define as the
total number of individuals living with cancer at any
time between 2017 and 2022. To enable fair comparisons
across countries with different age structures, this study
employed age-standardized indicators including the Age-
standardized incidence rate(ASIR), Age-standardized
mortality rate (ASMR), and Mortality-to-Incidence
Ratio (MIR). These measures allow for more accurate
assessment of cancer burden and healthcare system
performance across the ASEAN region [10, 11].

Estimating cancer burden in the South East Asian
Countries
Through the Global Cancer Observatory (GCO),
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we gathered population data, including total, male,
and female figures, for each country. To calculate the
incidence, mortality, and 5-year prevalence rates for the
entire region, we summed the respective case, death,
and prevalence numbers across all ASEAN countries.
Regional incidence rates, mortality to incidances rasio
(MIR), age-standardized incidence rates (ASIR), and
age-standardized mortality rates (ASMR) were computed
by taking a weighted average based on each country’s
population. The mortality-to-incidence ratio (MIR) was
calculated for each country, the total region, and globally
by dividing the number of deaths by the number of new
cases. This process was repeated separately for males
and females. Crude rates were used for general data
reporting by country, while ASIR and ASMR estimates
facilitate comparisons of cancer incidence and mortality
rates across different tumor types, sexes, and countries, as
these adjust for age distribution differences. MIR is useful
for comparing cancer outcomes and survival rates across
countries, as it relies on more readily available incidence
and mortality data. Additionally, we identified the 10 most
common cancers by ASIR and the most common cancers
by ASMR for both males and females.

The year 2022 was selected for analysis in this study
as it represents the most recent data available. The data
are presented in a descriptive format and analyzed using
excel. Patients and the general public were not involved
in the design, conceptualization, data collection, writing,
or review of this manuscript

Results

Table 1 shows the 2022 cancer population statistics
for the ASEAN region. The number of newly diagnosed
cancer cases in the region accounted for 9.3% of the global
incidence. Singapore had the highest Age-standardized
incidence rate(ASIR) at 231.1, while Myanmar had the
lowest at 135.5. This is consistent with the fact that the
highest ASIR values for both females and males are in
Singapore, at 231.0 and 235.9, respectively. In 2022, the
population of ASEAN was estimated at 697,228,824,
making up 8.52% of the global population, and South-
Eastern Asia ranks number 3 in Asia among subregions
ranked by population. Total cancer deaths were highest
in Indonesia at 242,988, representing 12.4% of all cancer
deaths globally, while the lowest number of cancer deaths
was in Laos at 6,215. The total incidence of cancer is also
influenced by the population size of each country. The
Age-standardized mortality rate (ASMR) was greatest
in the Philippines, with a rate of 112.9, and lowest in
Indonesia, with a rate of 82.5.

Table 2 highlights the 10 most common types of
cancers in the region. Thyroid cancer had the highest
incidence as well as the highest mortality-to-incidence
ratio in females. The highest mortality rate among males
in the region was from liver cancer. All ASIRs by cancer
site and sex are shown in Figure 1, and Figure 2 and
Table 2 depict the five most common cancer sites by
country in the region. The highest ASIR among females
was for breast cancer at 41.8, while the lowest was for
Non-Hodgkin Lymphoma (NHL) at 3.9. Among males,
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Table 1. 2022 Population Statistics Of Cancer in the South East Asian Countries

Countries Population no.  Incidence =~ ASIR T. deaths ASMR  five-years prevalance
All
Brunei Darussalam 445.429 925 192.2 464 104.6 2.852
Cambodia 17,168,635 19.795 138.3 13.799 99.3 40.634
Indonesia 279,134,505 408.661 136.9 242.988 82.5 1,018,110
Laos 7,481,026 9.101 154.5 6.215 109.9 19.483
Malaysia 33,181,079 51.65 142.1 31.633 86.3 155.507
Myanmar 55,227,152 77.603 135.5 54.841 97.1 156.677
Philippines 112,508,991 118.976 185.4 113.369 112.9 466.012
Singapore 3,110,785 25.25 231.1 13.277 110.8 80.543
Thailand 70,078,198 183.541 154.4 118.829 93.4 441.9
Vietnam 98,953,535 180.48 150.8 120.184 99.0 409.144
World 7,885,070,781 19,976,499  196.9 9,743,832 91.7 53,504,187
Female
Brunei Darussalam 214.578 529 216.0 235 104.2 1.765
Cambodia 8,783,294 10.624 130.0 6.649 83.4 23.695
Indonesia 138,626,115 220.266 141.6 114.248 73.9 620.125
Laos 3,725,946 4.522 143.9 2.671 89.4 10.695
Malaysia 16,144,748 26.758 148.0 14.653 79.9 92.326
Myanmar 28,610,634 41.781 129.8 27.323 85.1 90.968
Philippines 56,059,199 105.912 192.5 56.506 102.0 287.161
Singapore 2,832,766 11.908 231.0 5.618 92.9 41.956
Thailand 36,021,160 93.208 150.6 53.729 78.2 253.301
Vietnam 49,542,373 85.122 132.3 48.799 72.7 219.715
World 3,912,335,034 9,664,889  186.3 4,313,548 76.9 27,756,915
Male
Brunei Darussalam 230.851 396 171.7 229 105.6 2.852
Cambodia 8,385,341 9.171 152.9 7.15 121.9 16.939
Indonesia 140,508,390 188.395 135.5 128.74 93.9 397.985
Laos 3,755,080 4.579 167.9 3.544 132.9 8.788
Malaysia 17,036,331 24.892 137.9 16.98 93.1 63.181
Myanmar 26,616,518 35.822 147.2 27.518 114.9 65.709
Philippines 56,449,792 83.064 184.6 56.863 129.3 178.851
Singapore 3,110,785 13.342 235.9 7.659 131.4 38.587
Thailand 34,057,038 90.333 161.6 65.1 112.4 188.599
Vietnam 49,411,162 95.358 177.1 71.385 132.6 189.429
World 3,972,735,747 10,311,610  212.6 5,430,284 109.8 25,747,272

T-death:total death; ASIR, Age-Standardized Incidence Rate; ASMR, Age-Standardized Mortality Rate

lung cancer had the highest average ASIR at 26.0, and lip
and oral cavity cancer had the lowest at 3.4 (see Table 2
and Figure 1). Similar values were seen for ASMR, with
breast cancer having the highest ASMR among females
and lung cancer having the highest ASMR among males
(Table 2). Table 3 shows the top 5 types of cancers with
the highest ASIR values for each ASEAN country. The
Philippines had the highest ASIR for breast cancer and for
nearly all other cancer types compared to other countries.
Breast cancer was among the top 5 cancers with the highest
ASIR values across ASEAN countries. ASIR and ASMR
for each country are shown in Figure 2 and Figure 3.
Figure 4 shows a comparison of ASIR and ASMR values

for each country in ASEAN.

Discussion

Using Global Cancer Observatory (GCO) data, we
found that each ASEAN region has different incidence
and mortality rates. The age-standardized incidence
rate (ASIR) values range from 135.5 to 231.1, age-
standardized mortality rate (ASMR) values range from
82.5 to 112.9, and the mortality-to-incidence ratio (MIR)
in cancer sites for the female group ranges from 1.05 to
8.40, while for the male group, it ranges from 0.42 to
0.96. These findings can help ASEAN countries develop
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Table 2. 2022 South East Asian Countries: cancer sites, statistics, and MIRs for females/males

Top 10 cancers Incidence in SEA ASIR Mortality in SEA ASMR MIR in SEA MIR

Female
1 Breast 41.8 Breast 14.9 Thyroid 8.40
2 Cervix uteri 17.4 Cervix uteri 9.5 Corpus Uteri 3.47
3 Colorectum 11.9 Lung 8.4 Breast 2.81
4 Lung 9.6 Liver 6.5 Colorectum 1.92
5 Ovary 8.1 Colorectum 6.2 Cervix uteri 1.83
6 Thyroid 6.8 Ovary 5.1 NHL 1.70
7 Liver 6.8 Leukaemia 33 Ovary 1.59
8 Corpus uteri 6.6 Stomach 2.9 Leukaemia 1.39
9 Leukaemia 4.6 NHL 2.3 Lung 1.14
10 NHL 39 Corpus uteri 1.9 Liver 1.05

Males
1 Lung 26.0 Lung 233 Liver 0.96
2 Liver 21.2 Liver 20.4 Lung 0.89
3 Colorectum 18.0 Colorectum 9.4 Stomach 0.82
4 Prostate 12.7 Stomach 5.6 Leukaemia 0.73
5 Nasopharynx 7.2 Prostate 5.3 Nasopharynx 0.69
6 Stomach 6.8 Nasopharynx 5.0 NHL 0.59
7 Leukaemia 6.2 Leukaemia 4.5 Lip, oral cavity 0.56
8 NHL 6.1 NHL 3.6 Colorectum 0.52
9 Bladder 4.2 Oesophagus 3.2 Bladder 0.50
10 Lip, oral cavity 34 Pancreas 2.8 Prostate 0.42

SEA, South East Asian; ASIR, Age-Standardized Incidence Rate; ASMR, Age-Standardized Mortality Rate; MIR, Mortality to Incidence Ratio

cancer control strategies both nationally and regionally  Brunei Darusalam

through collaboration. Brunei Darussalam has the second highest
age-standardized incidence rate(ASIR) at 192.2 and a
relatively high Age-standardized mortality rate (ASMR) of

Age-Standardized Rate (World) per 100 000, Incidence, Males and Females, in 2022
Brunei Darussalam + Myanmar + Cambodia + Indonesia + Lao People's Democratic Republic + Malaysia + Philippines + Singapore + Viet Nam + Thailand
(Top 15 cancer sites)
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Figure 1. ASIR Cancer Site per 100,000; source: Global Cancer Obsercatory (IARC), 2022
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Age-Standardized Rate (World) per 100 000, Incidence, Both sexes, in 2022
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Figure 2. ASIR Cancer Country Per 100,000; source: Global Cancer Obsercatory (IARC), 2022

104.6, according to the data provided. The table highlights
that Brunei has the highest ASIR for breast cancer, which
is a significant concern in public health. Approximately
30% of Brunei woman are found to be obese, which is a
notable factor in the increasing prevalence of breast cancer
in the country [12].

Studies have shown that several lifestyle factors are

associated with an elevated risk of breast cancer. These
include tobacco use, alcohol consumption, physical
inactivity, unhealthy diet, as well as excessive weight
gain. Additionally, high plasma glucose levels, hormonal
and reproductive factors, and genetic predispositions are
also contributing factors to the rising incidence of breast
cancer. These elements suggest a complex interplay of

Age-Standardized Rate (World) per 100 000, Mortality, Both sexes, in 2022
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Figure 3. ASMR Cancer Site Per 100,000;source: Global Cancer Obsercatory (IARC), 2022
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Age-Standardized Rate (World) per 100 000, Incidence and Mortality, Both sexes, in 2022
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Figure 4. ASMR and ASIR Country Per 100.000; source: Global Cancer Obsercatory (IARC), 2022

genetic, environmental, and lifestyle factors that may
explain the high ASIR and ASMR rates for breast cancer
in Brunei [13-16].

It has been reported that approximately 91.7% of adults
in Brunei do not meet the World Health Organization’s
recommended intake of fruits and vegetables, and around
25% of Bruneians are not physically active enough,
with women being notably more likely to be inactive
than men [12]. Despite adoption of significant tobacco
control measures, smoking prevalence has been found
to be relatively high among men in Brunei Darussalam,
with reports of tobacco brought in illegally. Almost one
fifth of the adult population in Brunei Darussalam were
reported being current smokers, where males were close
to ten times more likely to smoke than females [12].

Brunei Darussalam has implemented several cost
effective tobacco control measures to curb tobacco
use, such as increasing tobacco taxation, banning of
advertisement or sponsorship, strengthening enforcement
of smoke-free zones and expanding smokefree zones,
addressing illicit tobacco trade, and conducting mass
media campaigns and education activities to prevent
initiation of smoking and encourage smokers to quit [17].

Cambodia

Cambodia shows an ASIR value of 138.3 and an
ASMR value 0f 99.3. When looking at the top five highest
ASIR and ASMR values for cancer diseases in Cambodia,
breast cancer and cervical cancer both show the same
and highest values at 25.1, while prostate cancer has the
smallest ASIR value at 12.6. Cambodia’s first dedicated
multidisciplinary cancer center, the National Cancer
Centre (NCC), opened on January 15, 2018, in Phnom
Penh at Calmette Hospital. As a public hospital, the NCC
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is supported by the Cambodian government, the French
government, and the International Atomic Energy Agency
(IAEA) [18].

In Cambodia, with a female population of 8.2 million,
cervical cancer ranks as the second most common cancer
among women, after breast cancer. The age-standardized
incidence rate(13.5 per 100,000 women) and mortality
rate (10.1 per 100,000 women) for cervical cancer are
significantly higher than both regional and global averages
[19]. Recognizing the urgent need for intervention,
cervical cancer was prioritized in the National Strategy
for the Prevention and Control of Non-communicable
Diseases (NCDs) for the period 2007-2010 [20].
Participation reached its highest point in the third year
(2016) with nearly 60,000 women, and the number of
women suspected of having cancer peaked in the fourth
year (2017) at 1,154, nearing the previously mentioned
estimated incidence rate of cervical cancer [19]. In 2008,
the Cambodian Ministry of Health (MOH) introduced a
national guideline for cervical cancer screening, using
visual inspection with acetic acid (VIA) and immediate
cryotherapy treatment (referred to as the “screen and
treat” approach) as the nationwide strategy. This was
later followed by the national strategic plan for Non-
communicable Diseases (NCDs) for the period 2013-2020
[18].

Indonesia

Indonesia recorded an Age-standardized incidence
rate(ASIR) of 136.9 and an Age-standardized mortality
rate (ASMR) of 82.5, with a 5-year prevalence that is
relatively high compared to other ASEAN countries,
reaching 1,018,110 cases. According to Table 3, breast
cancer has the highest ASIR, at 41.8, followed by cervical
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cancer at 23.3. Cancer mortality profiles in Indonesia
indicate that the most frequently diagnosed new cancers
are breast cancer (43.3%), followed by prostate cancer
(30.7%), and lung cancer (23.1%). Data from the Basic
Health Research (Riskesdas) show an increase in cancer
prevalence in Indonesia, rising from 1.4% in 2013 to
1.49% in 2018 [21].

The occurrence of cancer in women needs to be taken
seriously. In a study conducted at a hospital in Indonesia,
cancers were the most common types affecting females,
namely breast cancer (1,010 cases [15.6%]), cervical
cancer (629 cases [9.1%]), and ovarian cancer (495
cases [6.8%]) [22]. Almost half of the breast cancer (BC)
patients in our setting experienced a delay in presentation,
and 64.7% faced a delay in diagnosis. These delays
increased the likelihood of patients presenting with a more
advanced stage of the disease. Further research is needed
in Indonesia to explore the feasibility of evidence-based
approaches to reducing delays at both levels, including
educational interventions to raise awareness of breast
cancer symptoms and simplifying the currently complex
and convoluted referral pathways for patients suspected
of having cancer [23].

Another cause of cancer is smoking. The smoking
rate among Indonesian males is the highest in ASEAN
countries [24]. Among all cancers, lung cancer is the
leading cause of death. Based on ASIR data from Table 3,
lung cancer ranks third in the highest ASIR rates and
accounts for 80% of all cancer deaths attributable to
smoking. Thus, one-third of all cancer-related deaths are
caused by smoking. Moreover, in 2013, the burden of
premature death due to smoking was 95% in males and 5%
in females in Indonesia [7]. In September 2015, Indonesia
was one of 193 countries that signed the commitment
to achieve the Sustainable Development Goals (SDGs).
However, to this day, Indonesia remains the only ASEAN
country that has not ratified the Framework Convention
on Tobacco Control (FCTC) [25].

Laos

The country of Laos recorded an ASIR value of 154.5
and an ASMR value of 109.9. The ASMR value for males
was 132.9 and for females was 109.9, showing an increase
from the findings of a study conducted by Lua et al. [26].
In that study, it was stated that the cancer mortality rates
of all sites (ASMR) were 116.7 and 97.2 per 100,000 in
males and females, respectively. Breast cancer had the
highest ASIR value at 31.6, followed by liver cancer at
24.9. According to data from Globocan, the top three
leading cancers in Laos are liver cancer, breast cancer,
and lung cancer. Liver cancer accounted for 15.2% of all
cancer cases, while breast cancer accounted for 11.4%
[27]. Liver cancer was the leading cause of cancer-related
deaths in Laos. The occurrence of liver cancer in the
country might be linked to the high prevalence of HBV
and HCV. Specifically, we found that 8,498 study subjects
were HBsAg(+) with a prevalence rate of 8.6%, and 860
were HCV(+) with a prevalence rate of 2.6%. A mass HBV
vaccination program for newborns and children would be
a high priority in Laos at present [26].

Asian Pacific Journal of Cancer Prevention, Vol 26 3383
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Malaysia

Malaysia recorded an ASIR value of 142.1 and an
ASMR value of 86.3. According to Table 3, breast cancer
had the highest ASIR value at 46.1, followed by colon
cancer at 19.7. A study conducted in Malaysia found that
physical inactivity only increased the risk of two types
of cancer, namely colorectal and breast cancer [28]. The
second largest risk factor for cancer in Malaysia is excess
weight. The possible reason is the high prevalence of
overweight and obesity among the Malaysian population.
The prevalence of overweight and obesity among adults
(aged 18 and above) has increased drastically over the
years, from 16.6% and 4.4% in 1996 to 30.0% and 17.7%
in 2015, respectively [29].

The cancer trend in Malaysia is clearly noticeable,
with breast cancer (BC) and colorectal cancer (CRC)
being the most prevalent types. A major concern is that
nearly half of BC cases and over 60% of CRC cases are
diagnosed at advanced stages, specifically Stages III and
IV [30] and about half of cancer-related deaths in Malaysia
could be avoided if cancer was detected and diagnosed
early [31]. The breast cancer (BC) screening program
advises that all women aged 35 and above in the general
population be offered a Clinical Breast Examination
(CBE). Additionally, women between the ages of 50
and 74 are recommended to undergo a mammogram
every two years [32]. Meanwhile, Malaysia’s colorectal
cancer (CRC) screening guidelines suggest that primary
care clinicians perform opportunistic screening using
an immunochemical fecal occult blood test (iFOBT) for
individuals aged 50—74 who have no family history of
CRC and show no symptoms [33].

Myanmar

Myanmar reported an ASIR of 135.5 and an ASMR of
97.1. As shown in Table 3, breast cancer had the highest
ASIR at 23.4, followed by cervical cancer at 21.4. Non-
communicable diseases (NCDs) were estimated to be
responsible for 68% of all deaths in Myanmar, with cancer
contributing to 13% of NCD-related deaths in 2016 [34].
Previous research shows, the age-standardized incidence
rates (World) were 141.9 for men and 123.7 for women.
The female data in this study were higher, reporting
129.8, while the male data were lower compared to this
study’s findings, which showed 135.5 for men. In terms of
mortality, the five leading causes of cancer-related deaths
are lung cancer, cervical cancer, stomach cancer, breast
cancer, and liver cancer [35] these findings align with the
results of this study, in which breast cancer and cervical
cancer showed the highest ASIR values.

This is consistent with previous research, which found
that cervical cancer ranked seventh among the most
common cancers in both sexes combined and second
in females after breast cancer, with an ASIR of 14.1
and a cumulative risk of 1.64. Regarding mortality, it is
the eighth leading cause of cancer deaths in both sexes
combined and the fourth leading cause in females. In
2020, the Ministry of Health of Myanmar, with support
from Gavi (the Vaccine Alliance), launched the HPV
immunization program and began vaccinating girls aged 9
to 10 years in the country [36]. Thus, the future generation
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of girls will be protected from HPV attributable cancers,
including cervical cancer in Myanmar.
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and a cumulative risk of 1.64. Regarding mortality, it is
the eighth leading cause of cancer deaths in both sexes
combined and the fourth leading cause in females. In
2020, the Ministry of Health of Myanmar, with support
from Gavi (the Vaccine Alliance), launched the HPV
immunization program and began vaccinating girls aged 9
to 10 years in the country [36]. Thus, the future generation
of girls will be protected from HPV attributable cancers,
including cervical cancer in Myanmar.

Philippines

Phillippines shows an ASIR value of 185.4 and
an ASMR value of 112.9. Referring to Table 3, breast
cancer has the highest ASIR value at 60.3, followed by
prostate cancer at 24.1. The ASIR value for breast cancer
in the Philippines is the highest among all countries for
this type of cancer. Breast cancer is the most common
type of cancer among women.The Philippines is a large
lower middle-income country (LMIC) in Southeast
Asia, covering 300,000 sq km with a population of 110
million. Cancer ranks as the fourth leading cause of death,
with nearly 49,000 cancer-related deaths in 2021 alone
[37]. One of the challenges in addressing cancer is the
geographic disparities in health resources, particularly
the medical workforce, which are evident across the
archipelago of more than 7,600 islands. Six out of ten
Filipinos die without ever receiving an examination from
a doctor [38].

The latest report from the Philippine Cancer Society
indicated that in 2015, there were 20,267 newly diagnosed
breast cancer cases, accounting for 33% of all cancer cases.
Even more concerning, an estimated 7,384 deaths due to
breast cancer occurred that same year, making it the third
leading cause of cancer-related mortality [39]. Similarly,
a Global Cancer Report analyzing data from 15 Asian
countries found that the Philippines has the highest breast
cancer mortality rate and the lowest mortality-to-incidence
ratio. In Asia, the highest breast cancer incidence rates
among women are observed in Taiwan, Singapore, and
the Philippines. Meanwhile, China and India share the
same incidence rate of 19 cases per 100,000 women, with
an estimated 126,000 new cases annually in China and
83,000 in India [40].

Singapore

Singapore has an ASIR value of 231.1, the highest
among ASEAN countries. Additionally, Singapore has an
ASMR value of 110.8. Referring to Table 3, breast cancer
has the highest ASIR value at 72.6, followed by colorectal
cancer at 34.0. The ASIR value for breast cancer is the
highest compared to other countries.

Breast cancer is the leading type of cancer in women,
making up 25% of all cancer cases in females worldwide
[41]. Notably, the incidence of breast cancer in Asia is
increasing at a faster rate compared to Western countries



[42]. Singapore reported an annual increase of 3.9%, while
the United States saw a 1.5% increase [43]. The modifiable
risk factor, BMI, has the potential to reduce up to 16.2%
of all breast cancer cases in Singapore if all women with
high BMI in the population were to attain a BMI of <25
kg/m2. High breast density, a strong risk factor for breast
cancer, and ethnicity had PAR of close to 50% for breast
cancer in Singapore [44]. This is in line with results from
Western populations that, among the well-known risk
factors for breast cancer, it is highly attributable to high
breast density. The association between breast density and
breast cancer is well-established and has been confirmed
by many studies since it was first described by Wolfe in
1976 [45, 46].

The second highest ASIR in Singapore is for colorectal
cancer. A separate study in Singapore, part of a continuing
cohort analysis of 61,321 Chinese men and women,
found that a higher CDAI, which aggregates major food-
based antioxidants, was associated with a reduced risk of
developing colorectal cancer [47].

Thailand

Thailand reports an ASIR value of 154.4 and an ASMR
value of 93.4. According to Table 3, breast cancer has the
highest ASIR value at 37.4, followed by prostate cancer
at 22.7. The country’s rapid socioeconomic growth and
changes in mortality have resulted in cancer becoming
the top cause of premature death. With a population of
nearly 65 million, it was estimated that Thailand saw
around 170,500 new cancer diagnoses and 114,200 cancer
deaths in 2018 [48], with lung, liver and colorectum the
most common cancers among men, and breast, cervix and
lung the most frequent cancers in women. According to
the research conducted by Sangrajrang et al. [49], breast
cancer accounted for nearly three out of ten cancers in
women (29.4%), while colorectal and cervical cancers
followed as the second and third most common, with
10.0% and 8.5% of female cases, respectively. Lung
cancer (7.9%) and ovarian cancer (5.2%) ranked fourth
and fifth. The rise in breast cancer cases is associated
with economic development and the adoption of a more
westernized lifestyle, including shifts in key reproductive
risk factors such as delayed childbirth and fewer children.
Currently, limited resources prevent the implementation of
national mammographic screening, but Thailand launched
a national clinical breast examination program in 2014,
although the results remain inconclusive so far.

Liver cancer is the second most common cancer
among men in Bangkok. Of the average 1,100 cases
diagnosed annually between 2011 and 2015, the majority
are hepatocellular carcinoma (HCC), rather than
cholangiocarcinoma, which is the dominant subtype in
northeast Thailand, where liver fluke infections remain
prevalent. Thailand’s Expanded Program on Immunization
(EPI) introduced the Hepatitis B vaccination for newborns
in 1988, initially in two provinces, and expanded the
program nationwide by 1992, with nearly 100% coverage
today. A recent study in Thailand has shown a decline
in the rates of Hepatitis B surface antigen (HBsAg)
carriers and natural HBV infections among those born
after the vaccine was incorporated into the EPI program
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[50], the longer-term expectation is a reduction in the
incidence rate of HBV-associated diseases, including
HCC (Hepatocellular carcinoma).

Vietnam

Vietnam reports an ASIR of 150.8 and an ASMR of
99.0. According to Table 3, breast cancer has the highest
ASIR at 38.8, followed by prostate cancer at 20.3. Besides
tobacco use, alcohol consumption among Vietnamese
adults could also be a contributing factor to cancer trends.
The Global Status Report on Alcohol 2004 states that
alcohol consumption per Vietnamese adult rose by about
2.5 times between 1993 and 2000 [51]. Furthermore,
a mental health study conducted in 2000 found that
5.5% of Vietnamese adults were impacted by alcohol
abuse [52]. Excessive alcohol consumption is linked to
a higher risk of developing cancers of the lung, larynx,
esophagus, bladder, pancreas, and kidneys [53]. Alcohol
consumption was the third most significant risk factor for
cancer in Vietnam, contributing to 6% of cancer cases in
our analysis. Like tobacco smoking, most alcohol-related
cancers (95.2%) occurred in men [54].

Syntesis

Data shows that in most countries, breast cancer
has the highest ASIR value among all types of cancer.
Each nation has implemented specific initiatives that
can serve as examples and be studied by other member
states. Brunei Darussalam has implemented tobacco
control policies, Cambodia has introduced a national
cervical cancer screening program, and Thailand has
launched a clinical breast examination initiative. These
efforts highlight the importance of cooperation at both
national and regional levels in cancer prevention. Brunei
Darussalam’s tobacco control policies have contributed
to a lower cancer-related mortality rate compared to
other countries. Meanwhile, Cambodia and Thailand
have implemented cancer screening initiatives; however,
their ASIR (Age-Standardized Incidence Rate) remains
relatively high. This is due to factors such as obesity,
alcohol consumption traditions, smoking and lifestyle
choices [49]. Secondhand smoke remains a significant
global health issue, as it is a well-known risk factor for
various cancers. The ASEAN region faces a heavy cancer
burden due to the high prevalence of secondhand smoke.
Among different types of cancers, lung cancer shows the
highest incidence and mortality rates linked to secondhand
smoking. Additionally, the number of cancer cases and
deaths attributed to secondhand smoke varies across
ASEAN countries, influenced by differences in population
size, the underlying risk of cancer, and the prevalence of
secondhand smoking in each nation. Overall, secondhand
smoke accounts for approximately two-fifths of cancer
incidence and mortality in the ASEAN region [55].

The challenges in oncology care, such as a shortage
of specialized cancer medical professionals, limited
access to screening and early detection programs,
restricted availability of treatment, and low adherence to
treatment, have resulted in many cancer patients in the
ASEAN region not receiving timely care [55]. This has
also led to an increased burden of disease, such as lost
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economic and social opportunities. The rising costs of
cancer treatment, coupled with limited financial coverage
from social safety nets like government-subsidized health
insurance, have made healthcare services inaccessible to
a large portion of the population in the ASEAN region [5,
56]. South East Asia is one of the world’s largest tobacco
epidemic regions [57]. Based on (7) A study utilizing
data from GLOBOCAN 2012 estimated that tobacco
smoking contributed to approximately 131,502 cancer
cases (28.4%) and 105,830 cancer-related deaths (30.5%)
in ASEAN in 2012. These findings reinforce prior research
emphasizing the necessity of strategic policies to mitigate
and prevent the cancer burden in ASEAN and other low-
and middle-income countries (LMICs) [8]. A similar
trend is also observed in age-standardized mortality rates
(ASMR) and age-standardized incidence rates (ASIR) for
lung cancer, where males have higher rates than females
both overall and in each ASEAN country.

According to GLOBOCAN 2022 data, Europe has the
highest cancer incidence and mortality rates, with an ASIR
0f 265.7 and an ASMR of 106.3 per 100,000 population.
North America shows a high incidence rate of 189.2 but a
lower mortality rate of 83.9 per 100,000, reflecting better
cancer treatment outcomes. Asia has a lower incidence rate
of 117.6; however, its mortality rate remains relatively
high at 88.0 per 100,000, indicating challenges in early
detection and access to care [58] .

Lastly, it is important to note some limitations of this
study. The limitations stem from the dataset available
in GCO. As explained in the methods section, the data
sources are secondary data derived from other sources
rather than direct data from the countries studied. As
a result, inaccurate reporting, coding errors, and low
screening rates are highly likely to occur.

In conclusion, The data across ASEAN countries
reveals notable differences in cancer incidence (ASIR)
and mortality (ASMR) rates, shaped by various factors
including lifestyle choices, socioeconomic status,
healthcare systems, and genetic factors. Key risk factors
such as tobacco and alcohol consumption, obesity,
lack of physical activity, and unhealthy diets are major
contributors to the elevated cancer rates in the region. For
instance, Singapore and the Philippines report the highest
ASIR values for breast cancer, while liver cancer is more
common in Laos and Thailand, often associated with liver
fluke infections or hepatitis.

While challenges persist, many countries have
made strides in cancer control. Brunei Darussalam has
implemented tobacco control measures, Cambodia has
introduced a national cervical cancer screening program,
and Thailand has launched a clinical breast examination
initiative. These actions highlight the importance of both
national and regional cooperation in cancer prevention.
However, unequal access to healthcare, especially in
rural and remote areas, continues to be a significant issue.
To address this, there is a need for continued efforts to
enhance early detection, increase public awareness, and
improve healthcare access. Developing cancer control
strategies tailored to each country’s unique cancer profiles
and risk factors, alongside regional collaboration, could
significantly improve outcomes and alleviate the cancer
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burden in ASEAN countries.
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