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Summary
Diagnostics, including laboratory tests, medical and nuclear imaging, and molecular testing, are essential in the
diagnosis and management of cancer to optimize clinical outcomes. With the continuous rise in cancer mortality and
morbidity in the Association of Southeast Asian Nations (ASEAN), there exists a critical need to evaluate the
accessibility of cancer diagnostics in the region so as to direct multifaceted interventions that will address regional
inequities and inadequacies in cancer care. This paper identifies existing gaps in service delivery, health workforce,
health information systems, leadership and governance, and financing and how these contribute to disparities in
access to cancer diagnostics in ASEAN member countries. Intersectoral health policies that will strengthen coordi-
nated laboratory services, upscale infrastructure development, encourage health workforce production, and enable
proper appropriation of funding are necessary to effectively reduce the regional cancer burden.

Copyright © 2023 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction
Cancer burden continues to grow globally as a leading
cause of death and a significant barrier to increasing life
expectancy.1 Cancer has exerted significant physical,
emotional, financial, and psychosocial strain on in-
dividuals, families, communities, and health systems.
While prevention is the most cost-effective public health
strategy in non-communicable disease (NCD) control,
millions of people around the world still develop cancer
due to its multifactorial nature.2 Thus, early detection,
through the judicious use of laboratory tests, imaging
devices, nuclear equipment, and molecular testing,
must be emphasized in cancer control policies and
Abbreviations: ASEAN, Association of Southeast Asian Nations; GDP,
Gross domestic product; LMIC, Low- and middle-income country; NCD,
Noncommunicable disease; OECD, Organisation for Economic
Co-operation and Development; UHC, Universal health coverage;
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programs.3 Timely access to comprehensive and
affordable cancer diagnostics improves patient survival
and quality of life,3 ensures appropriate management
decisions for optimal outcomes, and allows subsequent
monitoring of cancer progression and recurrence.4–6

Despite the critical role of diagnostics in oncology,
strengthening coordinated laboratory services and
upscaling the availability of essential imaging devices
has frequently been overlooked in efforts to improve
cancer care, particularly in low- and middle-income
countries (LMICs) and the Association of Southeast
Asian Nations (ASEAN) region.7–9 Significant disparities
among and within ASEAN countries exist with regards
to essential diagnostics, imaging devices, nuclear
equipment, and molecular testing for cancer, due to the
wide economic gaps, varying healthcare systems,
differing care priorities, and unique sociocultural
patterns.9–13 Herein, we synthesize the limited evidence
base on factors contributing to disparities in access to
cancer diagnostics in ASEAN member countries using
the WHO Health Systems Framework.14 While we do
not claim this work to be comprehensive as there is a
paucity of high-quality systematic studies, we hope the
findings of this work will inform and advance strategies
to curb the regional inequities in cancer diagnosis.
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Geographical and epidemiological profile of
ASEAN countries
Southeast Asia is home to over 650 million people,15

approximately twice the population of the United States
and thrice the population of Western Europe. The region,
commonly defined in the context of the ASEAN, includes
ten countries in mainland Asia and nearby archipelagos:
Brunei, Singapore, Malaysia, Thailand, the Philippines,
Indonesia, Vietnam, Lao PDR, Cambodia, and Myanmar
(Burma).13 ASEAN is marked by immense diversity
among and within countries in terms of health systems,
geography, culture, sociodemographic traits, language,
religion, history, and genomic ancestry, with critical im-
plications for its people’s health.13,16 Economies range
from powerhouses such as that of Singapore to emerging
economies such as that of Lao PDR. Geographies range
from the islands of the Visayas to the flood plains of the
Mekong River. Genomic ancestry and cultural diversity in
the region can trace its roots to influences from neigh-
boring China, India, Oceania, and the Middle East, and
more recently, influences from European colonizers over
the past ∼500 years.17,18

Importantly, the past several decades have seen an
epidemiological transition wherein NCDs – including
cancer – play an increasing role in morbidity and mor-
tality in the region.12 In 2020, there were over 1 million
new cases of cancer and nearly 700,000 cancer deaths in
the ASEAN. The most commonly diagnosed cancers were
cancers of the breast, lung, colon, and rectum, while the
most common causes of cancer death were cancers of the
lung, liver, and breast.19 Similar to global epidemiology,
breast cancer was the most diagnosed cancer in females,
followed by cervical cancer.19 However, while the prostate
is the leading cancer site in men, the leading cancer site
in ASEAN men is the lung.19 Within the ASEAN, there is
substantial heterogeneity of the commonest cancer site in
the male cohort, varying between colorectal, liver, and
lung cancer.20 This may pose a challenge in coordinating
efforts within the region to improve the various diag-
nostic modalities per cancer site.

With an aging population and changes in lifestyles
and environmental exposures, cancer is expected to play
an increasing role in the health of the region.21 Cancer is
the leading cause of disability-adjusted life years in
Brunei, Thailand, and Singapore, and is second only to
cardiovascular diseases in Cambodia, Malaysia, the
Philippines, Vietnam, Indonesia, and Myanmar (cancer
ranks third after cardiovascular diseases and “other
NCDs” in Lao PDR).22 Cancer in ASEAN is marked by
unique epidemiological traits and risk factors that vary
amongst and within nations.21 In addition, the relatively
younger population results in different cancer burdens,
necessitating a focused assessment of the unique needs
of the region.23 Therefore, a greater understanding of
the availability of and access to essential cancer di-
agnostics in the region is critical and timely.
Factors contributing to disparities in access to
cancer diagnostics according to the WHO
health system framework
Service delivery
Service delivery is a vital input to population health status,
and is an immediate reflection of health system in-
vestments in workforce, infrastructure, and financing. A
good service delivery system is accessible, organized, and
efficient, with a strong foundation in primary care.24

Currently, in LMICs, like most ASEAN member coun-
tries, basic diagnostic procedures are physically inacces-
sible for many patients, especially those residing in
geographically isolated areas.25 In primary care facilities,
the most readily available diagnostic test is for malaria
(40%), followed by urine glucose and urine protein (16%).
Only 5% of primary care facilities have imaging equip-
ment. Thus, most patients need to travel to secondary and
tertiary facilities for basic imaging services such as a chest
X-ray and an ultrasound.25 Notably, portable ultrasounds
have huge potential for use in low-resource underserved
healthcare settings.26 However, the lack of trained health-
care workers to operate these devices and the difficulty in
maintaining competencies in resource-constrained areas
need to be addressed to bridge the gap in ultrasound
diagnostics. Additionally, its widespread adoption is
hampered by the limited distribution and support
networks, lack of access to replacement parts, and inter-
mittent electric supply to recharge batteries.27,28 Overall, the
ultimate inaccessibility of essential diagnostic procedures
on a primary care level precludes a timely and accurate
cancer diagnosis.

In Malaysia and the Philippines, a dual healthcare
system has therefore surfaced: private services for patients
of higher socioeconomic status and public services for the
rest. Health service quality is also perceived to be higher in
private than public sectors.12,29 A significant consideration
in care delivery and utilization within ASEAN countries is
the cost of treatment. In the Asean CosTs In ONcology
(ACTION) study conducted in 2015, researchers found
that poor patient outcomes were more common in those
who were diagnosed at advanced stages and socioeco-
nomically disadvantaged. Moreover, similarly high costs
for diagnostics relative to patient income levels represent
major barriers to access.30

Cancer diagnosis, staging, and management are
determined by the adequacy of available health infra-
structure in related equipment and facilities. Despite the
central role of imaging in diagnosis, there is a collective
inadequacy of imaging equipment in the ASEAN region
when compared to the global average. Based on 2016 es-
timates of the largest global resources database with a total
of 1857 data points in 211 countries,9 the number of CT
scans available in most ASEAN countries is between 0 and
5 per 1 million population, far lower than the worldwide
average of 12.22 per 1 million population. The same
evident disproportion is seen in the number of available
www.thelancet.com Vol 32 March, 2023
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MRI and SPECT units, with most ASEAN countries
averaging 0–0.25, and 0–2.5 units per 1 million popula-
tion, respectively. This is in stark contrast with the
respective global averages of 6.711 and 3.542 units per 1
million population. While these disparities exist, there are
also inequities in imaging equipment availability among
ASEAN countries. Singapore, Malaysia, Thailand, and
Brunei had 5–10 CT scan units per 1 million population,
notably still below the global average of 12.22 units per 1
million population, while its neighboring countries have
an average of 0–5 units per 1 million population.20

Genomic and molecular biomarkers, which aid in
clinical diagnosis and prognostication of many cancers, are
also not readily available and accessible in many ASEAN
countries. In the Philippines, biomarker testing for breast,
colorectal, and lung cancer is available in only six centers –
all of which are located in the capital of Manila. These
centers serve a population of more than 110 million.
Consequently, 60% of medical oncologists in the
Philippines have reported that the unavailability of these
tests in their area of practice hindered testing.11 Substantial
investment in ASEAN’s health infrastructure and diag-
nostic capacity is necessary to overcome common barriers
to timely cancer diagnosis.
Health workforce
The availability of qualified medical personnel to perform,
supervise, interpret, and validate imaging and laboratory
analysis is a significant determinant of a health system’s
capacity to deliver diagnostic services to a population.31

Adequately trained laboratory personnel are needed to
ensure compliance with nationally recognized standards
for safety, procurement, and supply management.8

Although limited information is available on the aggre-
gate level of medical and radiation technologists in the
region, a systematic review assessed the shortages and
distribution challenges in human resources for health in
ASEAN and found that at a national level, Cambodia,
Indonesia, Lao PDR, Myanmar, and Vietnam fall below
the WHO-recommended critical shortage threshold of
2.28 doctors, nurses, and midwives per 1000 population.32

Low production and employment capacities in resource-
poor countries such as Lao PDR, Myanmar, and Viet-
nam are significant contributory factors to this workforce
shortage. Production of doctors ranged from 8 per 100,000
population/year in Singapore and Malaysia to 4 per
100,000 population/year in Brunei to <1 per 100,000
population/year in Lao PDR and Myanmar.32

Although a shortage in healthcare workers can
significantly constrain access to diagnostic services,
workforce adequacy should be assessed in conjunction
with other factors affecting the demand for these ser-
vices. For example, while Lao PDR falls below the
WHO’s shortage threshold, the workforce is underem-
ployed in many cases, with less than one patient per
healthcare worker per day, reflecting the limited use of
www.thelancet.com Vol 32 March, 2023
health facilities due to socioeconomic and possibly cul-
tural barriers to care.32

Notably, urban-rural disparities in the health work-
force exist due to the uneven distribution of health facility
infrastructure, poorer working conditions in rural areas,
and the concentration of income-making opportunities in
urban areas.29,33,34 For Vietnam, shortages in healthcare
workers are evident in the mountainous and remote
areas, with the number of physicians per population in
the North West, Central Highland, and Mekong Delta
Regions being lower than the national average.35 In
Malaysia, there is a severe imbalance in health manpower
distribution between the private and public sectors. In the
private sector, 46.2% of all doctors were responsible for
20.3% of hospital beds, while in the public sector, 53.8%
of doctors were accountable for 79.7% of hospital beds.36

In the Philippines, more than half of medical oncologists
practiced in the capital Manila, and two-thirds of them
were affiliated with private hospitals or clinics.11

Institutional mechanisms that coordinate an inter-
sectoral health workforce agenda covering appropriate
compensation, rural retention, and continuing profes-
sional development are needed to overcome these dis-
parities.37 To achieve full impact, these strategies must be
aligned with the existing national service delivery system.
In Vietnam, in-service training, financial incentives, and
professional support were employed to build a strong
rural health workforce. However, these did not directly
expand the pool of rural health workers. Various socio-
economic factors, such as the increased autonomy of
public hospitals and decentralization in Vietnam, have
attracted healthcare workers to transfer from rural pri-
mary facilities to higher-level hospitals. Meanwhile, the
existing primary healthcare package in Cambodia guided
its planning of the primary health workforce. Because of
Cambodia’s weak economy and high educational dropout
rates, the government focused on the medical education
of mid-level health workers (i.e., midwives and nurses) by
establishing short and accessible educational courses,
providing free tuition at provincial training centers, and
implementing pro-poor health financing policies. It is
well-recognized that no single intervention would be
suitable across all ASEAN countries, and the differences
in the impact of similar health workforce interventions
highlight the importance of effective evaluation of local
contexts.38
Health information systems
Health information systems provide the un-
derpinnings for decision-making in health. Particu-
larly, health data generation is a prominent factor that
influences the accessibility of cancer diagnostics.39 In
ASEAN, significant disparities exist in research and
innovation. Although an increasing amount of
biomedical research is coming out of Asia, ASEAN is
dwarfed by output from China, Japan, and Korea, due
3
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to an amalgam of forces that include limited resources
overall and lower priority given to research by national/
government funding agencies.40 Meta-science research
may aid in quantifying research disparities and iden-
tifying areas of need. A recent study of stroke research
from Southeast Asia found that over 40% of studies
came from Singapore.41 Another survey of studies on
headaches from Southeast Asia similarly found that
Malaysia, Singapore, and Thailand represented the
majority of research output from the region; output
was associated with percent GDP dedicated to research
and development.42 Research focusing on cancer di-
agnostics likely follows similar patterns, underscoring
the need for increased funding allocation towards
biomedical research. ASEAN-specific work is needed
not just in the identification of diagnostic methods and
parameters tailored to the region’s population, but also
in health systems and implementation science
research aimed at identifying feasible, cost-effective
ways to mitigate disparities in and improve access to
cancer diagnostics.43–45

Through research and innovation, public health edu-
cation and literacy can be pursued. In ASEAN, the role of
common cultural themes, including fatalism towards
illness and conceptualizations of femininity, must be
recognized in the effort to improve cancer diagnostics, as
they are considerable influences on health literacy. The
diagnosis and treatment of female cancers, such as breast
and cervical cancer, may be hampered by prevailing ideals
of femininity. A diagnosis of breast cancer is often feared
due to its perceived implications on a woman’s role as a
wife, mother, and/or female (e.g., physical changes of hair
loss and mastectomy, long treatment plans which subtract
time from motherly/wifely duties). Diagnosis may be
delayed due to sensitivity towards healthcare personnels’
gender. Commonly, women feel embarrassed when
examined by males, preferring female personnel.46,47

Paternalism may also be a hindrance or opportunity to-
wards earlier cancer diagnosis. Since it is common in the
region for wives to seek permission from their husbands
to pursue medical help, it is often important to include
them in health education and planning. Additionally,
sexual taboos may also discourage women from pursuing
cervical cancer diagnosis, due to associations with
promiscuity.48

Cancer fatalism consists of perceptions that contracting
cancer is beyond one’s control, death is inevitable, and
screening, treatment, and diagnosis are futile. For
example, a cohort of Malay and Singaporean patients with
breast, cervical, or colorectal cancer were less likely to
pursue diagnosis due to this belief.46,49,50 Cancer fatalism is
a result of varying cultural beliefs, including pessimism,
naïve dialecticism, and superstition, and manifests as
disparities in cancer prevention behaviours among Sin-
gaporeans.51 Thus, culturally targeted interventions to
communicate current cancer causes, prevention, and
treatment should be implemented in these populations.
Leadership and governance
Government legislation guides service delivery, infra-
structure development, and national insurance coverage
of cancer diagnostics. This has significant implications
for the availability and affordability of care and contrib-
utes to disparities in access. Legislation towards universal
health coverage (UHC) is a crucial step to ensure access
to cancer diagnostics, and many ASEAN countries have
made progress toward UHC due to strong political sup-
port.12 This includes Thailand’s National Health Security
Act, Cambodia’s Master Plan for Social Health Insurance,
Indonesia’s National Social Security System, Vietnam’s
UHC Master Plan, and most recently, the Philippines’
UHC Act. The Philippines has also enacted the National
Integrated Cancer Control Act, with the goal of prevent-
ing cancer and improving cancer survivorship through
better screening, prompt diagnosis, and optimal man-
agement through the disease continuum. It also aims to
‘make cancer treatment and care more equitable and
affordable for all, especially for the underprivileged, poor
and marginalized.52 However, while ASEAN countries
have expressed a political commitment to UHC,53 finan-
cial and logistic challenges of implementation remain.

Ensuring accessibility and availability of cancer di-
agnostics is integral to UHC. However, the challenge is
greater for countries like Indonesia and the Philippines,
whose archipelagic geography hampers the distribution
of essential diagnostic equipment. For example, Fili-
pinos residing in the island of Luzon, where the capital is
located, have better access to healthcare and can more
easily access X-ray and MRI machines compared to
Filipinos residing in the island of Mindanao.43 National
ministries of health, in coordination with local commu-
nity leaders and local health units, play a critical role in
addressing this problem. Performing a comprehensive
needs assessment will guide the development of relevant
policies and the appropriation of funding. Additionally,
partnering with logistic experts to organize a nationwide
supply and distribution chain for diagnostic equipment
may help improve the availability and accessibility of
diagnostic services for vulnerable populations in
geographically isolated and disadvantaged areas.
Financing
Adequate health financing allows individuals to use
essential services without the risk of severe financial
hardship or financial catastrophe.54 Fear of financial
catastrophe, financial constraints, and lack of health
insurance are significant causes of delay in seeking
primary care and cancer diagnosis.3 These result in later
stages at presentation, poorer prognosis, increased
morbidity from treatment, and higher costs of care.

Out-of-pocket (OOP) expenditure for health,
including diagnostic services, is above 30% in all
ASEAN countries except Brunei and Thailand.12 Addi-
tionally, the ACTION Study showed that 48%
www.thelancet.com Vol 32 March, 2023
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experienced financial catastrophe with OOP medical
costs exceeding 30% of household income. Only 23%
were alive with no financial catastrophe within one year
of diagnosis. As for health insurance, coverage breadth,
which refers to the population groups covered by any
form of pre-payment system or social protection, varies
between an estimated 1% (Myanmar) and 100%
(Brunei, Malaysia, Singapore, and Thailand). Similarly,
the scope of services covered by health insurance differs
between basic benefit packages covering select outpa-
tient and inpatient services (Philippines and Lao PDR)
and comprehensive benefit packages that completely
cover services ranging from preventive and primary
health care to tertiary hospital care (Brunei and
Malaysia).30 In a study analysing the economic impact of
cancer on Filipino patients, health insurance was found
to be statistically insignificant in reducing the risk of
financial catastrophe for patients with cancer due to
limited coverage and financial protection provided by
the current national health insurance program.55

National health systems financing is vital as it can
restrict the availability and accessibility of related health
infrastructure and services. The regional health expen-
diture as a share of GDP is 4.72%, although an
increasing trend over the years, is far less than both the
Organisation for Economic Cooperation and Develop-
ment (OECD) and global average of 12.36% and 9.97%,
respectively.56 Despite these international disparities,
there are also considerable differences between ASEAN
countries in terms of health expenditure. During the
period 2002 to 2011, Thailand, Brunei, Malaysia, and
Vietnam topped health expenditure as a percentage of
their GDP with more than 2% on average. On the other
hand, the Philippines, Singapore, Cambodia, Indonesia,
and Lao PDR are at the bottom with 1.5% or less on
average. Furthermore, on per capita government health
expenditure, Brunei tops the list with 1000 USD per
capita, followed by Singapore, Malaysia, and Thailand,
leaving Cambodia and Lao PDR in last place.57

A cancer diagnosis poses a considerable economic
burden to patients and their families, leading to a sig-
nificant decrease in household income, and in some
cases, impoverishment. Patients with cancer become less
economically productive with decreases in personal in-
come and dependence on pension and other sources of
passive income.55 Financial barriers must be compre-
hensively assessed and addressed through the creation of
national policies and programs that support early detec-
tion, reduction of financial hindrances to cancer diag-
nosis, and provision of adequate financial protection.3
Effect of the COVID-19 pandemic on diagnostic
disparities
The COVID-19 pandemic has severely aggravated the
existing economic burden of cancer by simultaneously
www.thelancet.com Vol 32 March, 2023
inducing loss of household income and prolonged un-
employment within the region,58 with grave implications
for ASEAN countries with already limited national
health insurance coverage (e.g., Myanmar, Philippines,
Lao PDR). The pandemic was compounded by the in-
adequacy of financial protection and legislative support
to combat the financial toxicity associated with a cancer
diagnosis. Moreover, the pandemic brought about dis-
ruptions in the continuity of care, including halting of
screening and preventive services,59 as both public and
private healthcare institutions attempted to focus avail-
able resources and cater to the abrupt surge in COVID-
19 patients.58 These factors have resulted in patients
with fewer resources delaying consult and timely diag-
nosis, resulting in later stages of cancer presentation
and requiring overall costlier treatment.58 The pandemic
has highlighted existing diagnostic disparities and
worsened the socioeconomic gap among patients with
cancer, both of which may impact long-term health
outcomes.
Existing cancer care plans in ASEAN countries
With the differences in health system needs and prior-
ities among individual ASEAN countries, comprehen-
sive cancer plans that cover the full continuum of cancer
care are critical to ensure equitable access to cancer di-
agnostics. For example, the Philippines has one of the
most comprehensive plans in the region, but its
implementation has been put on hold due to its
wavering commitment to cancer planning.60 Malaysia,
on the other hand, has only recently updated its
2008–2015 program to cover diagnosis, palliative care,
and rehabilitation. Rather than a stand-alone plan,
Vietnam’s cancer policy is part of a larger prevention
plan that tackles cancer, diabetes, cardiovascular dis-
ease, and stroke.

In terms of cancer registries, Indonesia, Philippines,
and Vietnam only have regional registries of cancer data
and lack a national-level registry that may inform the
development of cancer care initiatives and policies.60

Additionally, these cancer registries, experience several
drawbacks in the adequacy of core funding, clear di-
rection of the governing body, continuity and swiftness
of operation, and quality of death certificate informa-
tion. This is in contrast to Malaysia, whose ministry of
health consistently collates high-quality data and
constantly publishes reports from their registries.61

Collectively, there is a need to emphasize the impor-
tant role of strong leadership and governance in sup-
porting the implementation of these policies.
Conclusion
In this paper, we summarized and discussed contributory
factors hindering the accessibility of these diagnostics,
5
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covering existing gaps in health service delivery, health
workforce, health information systems, governance, and
health financing in the ASEAN region. In addressing these
disparities, emphasis must be made on improving service
delivery systems, investing in health infrastructure,
reevaluating information systems, proper appropriation in
health system financing, adequate financial protection
from disease costs, strong governance and legislation, as
well as culturally targeted interventions. Moreover, an
appropriate understanding of the multifactorial nature of
inaccessibility is required for its effective implementation.
Inequities in cancer diagnostic services mirror inequities
in health outcomes. Improving accessibility is key to
mitigating one of the biggest contributors to the region’s
morbidity and mortality.
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