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Cancer is one of the most prev-
alent noncommunicable diseases 
after cardiovascular disease, and is 
a worldwide problem.1 Data from 
the Institute for Health Metrics and 

Abstract

Purpose: The International Agency for Research on Cancer (IARC) predicts that the burden of cancer will continue to increase 
over the next few decades. Based on the Indonesia Basic National Health Survey (RISKESDAS) in 2018, cancer prevalence has 
increased 28% from 1.4 per 1,000 (2013) to 1.8 per 1,000 in 2018. Given the burden and challenges of the problems resulting 
from cancer over time, a comprehensive and systematic effort and response from various sectors is needed in the form of a 
National Cancer Control Plan (NCCP). Cancer treatment is the most expensive part of a cancer control program, and cancer- 
specific health facilities, human resources, specialized equipment, and therapy all contribute a high cost. Radiation therapy (RT) 
is a primary and priority medical treatment needed for cancer care; more than 50% of cancer patients will need RT.

Methods: Cancer incidences were extracted from the International Agency for Research on Cancer GLOBOCAN database. The 
total population was based on the Central Bureau of Statistics of Indonesia. Several models based on published literature were 
used to estimate the number of patients requiring RT in each province and the demand for megavoltage machines in Indonesia. 

Results: Based on these models, the need for additional RT centers is evident. Through various estimation methods, Indonesia is 
expected to need 265 to 427 megavoltage machines to provide RT access to all cancer patients in the country. Using the Indone-
sian Radiation Oncology Society (IROS) estimation model (conventional and hypofractionated RT) and megavoltage/million, with 
the 82 megavoltage machines available in 2020, the coverage of RT services in Indonesia (available RT machines / RT required) 
is 21.7% (conventional RT), 27.7% (hypofractionated RT) and 31% (megavoltage/million).

Conclusions: Access to RT is a necessity and global priority. In addition to more facilities, implementing high-quality and safe RT 
services is essential. Hypofractionated radiation therapy (HRT) may be one innovation and solution for overcoming the RT short-
age and preparing for a growing number of cancer cases in the future.

Keywords: Cancer, radiation therapy, access, cancer control 

Evaluation (IHME) have shown that 
cancer prevalence ranked fourth 
among diseases in 2007 and second 
in 2017, excluding maternal and 
childhood diseases and infectious 

diseases.1 A World Health Organi-
zation analysis concluded that 1 in 
6 deaths is caused by cancer.2 Also 
alarming is that a new case of cancer 
arises every 1.5 seconds and every 2 
seconds is a cancer death. More than 
50% of cancer cases occur in people 
from low- to middle-income coun-
tries (LMICs) where health systems 
are not well prepared or equipped 
to manage this growing burden, 
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and where budget allocations and 
resource mobilization are severely 
insufficient.3-5

The International Agency for 
Research on Cancer (IARC) has 
assessed and estimated cancer inci-
dence and mortality in Indonesia. 
In 2018, Indonesia was estimated 
to have 348,809 new cancer cases 
annually, which will increase by 
65.1% to 575,814 in 2040. In addition, 
cancer deaths will increase by 76.9% 
from 207,210 to 366,567 in 2040.6 
This increase is also in line with a 
Basic Health Research (RISKESDAS) 
analysis that shows a significant rise 
of 28% in cancer prevalence from 1.4 
per 1,000 in 2013, to 1.8 per 1,000 in 
2018.7 According to the national pop-
ulation-based cancer registry report 
in 2017 from the National Cancer 
Control Committee, which collected 
cancer data in Indonesia from 2008 
to 2012, breast cancer and cervical 
cancer were the most common 
cancers in women, and lung cancer 
and nasopharyngeal cancer were the 
most common in men. Additionally, 
pediatric cancers represent 3% to 5% 
of all cancers in Indonesia.8

Cancer costs also increase annual-
ly, according to the National Health 
Insurance system, part of the Health 
Insurance Administration Agency. 
Reaching 1.5 trillion rupiah (110 
million USD) in 2014 and 4.15 trillion 
rupiah (300 million USD) in 2019, these 
costs directly result from services at 
health facilities in collaboration with 
BPJS Health (Indonesian national 
health insurance) and do not include 
the cost of health services at private 
health facilities.9 In addition, many 
indirect costs stem from the loss of 
productivity of patients and families, 
and travel expenses required due to 
lack of health facilities and facility 
infrastructure.

Radiation therapy (RT) is one of 
the main components of multidis-
ciplinary cancer treatment. Recent 
data suggest that more than 50% 
of cancer patients will require RT 

throughout their disease, either as a 
single treatment or in combination 
with other treatment modalities.10 
RT may be given preoperatively to 
allow for less extensive surgical 
procedures to preserve organ func-
tion and to produce better results, 
or postoperatively to improve local 
control. For palliative purposes, RT 
can relieve symptoms associated 
with advanced or metastatic disease, 
improving quality of life.11 As these 
benefits suggest, RT has an essen-
tial and indispensable role in the 
multidisciplinary management of 
cancer. Unfortunately, many barriers 
remain. Many countries or commu-
nities in various parts of the world 
have not been able to provide RT as 
one of the main therapeutic modali-
ties in the course of disease manage-
ment. Research by Abdel-Wahab et al 
has shown that only 9 out of 31 (29%) 
low-income countries and 34 out of 
52 (65%) LMICs have RT services.12

Addressing the growing burden 
of cancer as a public health priority 
remains a challenge, and requires 
a flexible approach and strategies 
adapted to local circumstances. This 
is because cancer is not a single 
disease but is complex and multifac-
torial with an extensive impact. All 
strategic plans and decisions must 
be prepared and based on the best 
available evidence and accurate 
epidemiological data, and addressed 
in a cancer control program or a 
national cancer control program 
(NCCP). The International Atomic 
Energy Agency (IAEA) states in its 
publication, “Inequity in Cancer 
Care: A Global Perspective,” that only 
through a well-designed, managed, 
and funded NCCP, with universal 
reach and accessibility, will these ef-
forts impact cancer control.13 Thus, it 
can be concluded that an NCCP is an 
excellent example of a whole-of-gov-
ernment and whole-of-society 
approach through leadership and 
cross-sectoral engagement. This is 
because cancer cannot be prevented 

or controlled by the health sector 
alone. In this literature review, we 
will discuss the role and strategy of 
RT in the NCCP to enable available 
resources to be used more rational-
ly, with more optimal medical and 
social benefits.

Current Status of Cancer 
Care and Radiation Therapy 
Services in Indonesia

Indonesia is one of the largest 
archipelago countries in the world 
that has a decentralized government 
system divided into central, provin-
cial and district governments with 
specific roles and responsibilities.14 
The Indonesian health system is a 
mix of government/public and private 
health facilities. The public system is 
managed in line with the decentral-
ized government system in Indonesia, 
with the responsibility of the central, 
provincial and district governments. 
The Ministry of Health is responsible 
for managing several vertical/tertiary 
and specialized hospitals, providing 
strategic direction, standards, regula-
tions, and ensuring the availability of 
financial and human resources. The 
provincial government is responsible 
for managing the provincial-level 
hospitals, providing technical su-
pervision and monitoring of district 
health services, and coordinating 
cross-district health problems within 
the province. District/city govern-
ments are responsible for managing 
district/city hospitals, district public 
health networks from Puskesmas 
(Primary Health Care [PHC]), and 
other related health facilities. Several 
private service providers, including a 
network of hospitals and clinics, are 
managed by nonprofit and charitable 
organizations.13

This decentralization also affects 
how health services in Indonesia are 
carried out in its referral system. This 
referral system refers to staging ac-
cording to medical needs, with Puskes-
mas acting as the first contact of access 
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to public health services. According to 
the Ministry of Health, there are ap-
proximately 9,993 PHCs, 8,841 clinics, 
and 2,724 hospitals, with most health 
care systems centralized around Java. 
The second or third contact of access 
consists of 15 specialized vertical hos-
pitals with the capability of providing 
a broad spectrum of cancer care, 
including Dr. Cipto Mangunkusumo 
Hospital or Dharmais National Cancer 
Centers as top referral hospitals for 
cancer treatment in Indonesia.15 This 
referral system in Indonesia was creat-
ed due to geographical challenges and 
a widespread population. Distribution 
in rural areas appears to be the biggest 
challenge to the referral system, caus-
ing negative implications for time, and 

travel expenses that, in turn, hamper 
the overall process and adherence to 
treatment and follow-up care. 

Along with its geographical situa-
tion (ie, Indonesia being the largest 
archipelago in the world), lack of 
supporting infrastructure poses a 
steep challenge in supporting the 
availability of RT centers, causing 
uneven and concentrated availabil-
ity. In 2000, only 20 RT treatment 
units and 31 radiation oncologists 
were available in Indonesia. At the 
end of 2020, 16 out of 34 provinces 
had access to RT services, with 47 
centers in operation. Currently, there 
are 82 megavoltage machines includ-
ing 60 linear accelerators, 21 cobalt 
systems, and 1 tomotherapy unit. In 

addition, there are 135 radiation on-
cologists and 54 residents in training 
(Figure 1, IROS Database, 2020). 

Estimating the Need for 
Radiation Therapy in Indonesia

The total population and population 
per province in Indonesia were ob-
tained from the Central Bureau of Sta-
tistics of Indonesia. Cancer incidences 
were extracted from the International 
Agency for Research on Cancer (IARC) 
GLOBOCAN database. The number of 
existing machines was primarily ob-
tained from the Indonesian Radiation 
Oncology Society (IROS) database. Sev-
eral models based on published litera-
ture, as described below, were used to 
estimate the number of patients in the 
densest and less dense provinces and 
the capital of Indonesia, and estimate 
the demand for megavoltage machines.

Megavoltage/Million
The megavoltage/million (Mv/M) 

calculation method or 1 unit of radi-
ation therapy/1 million population 
is the most common and easy-to-use 
RT availability indicator.16 This cal-
culation uses a simple method based 

Figure 1. Access to radiation therapy services at the end of 2020. (IROS database 2020) 

Table 1. Example of Calculating the Need for Radiation Therapy Using Mv/M

COUNTRY/PROVINCE POPULATION* NUMBER OF RT NEEDS MV/M#

Indonesia 265,015,300 265

North Borneo 716,400 1

West Java 48,638,700 48

Jakarta Capital  
Special Region

10,467,600 10

*Population data based on the Central Statistics Agency 2019;17  
#Number of Mv/M RT needs: population/1 million.  
Key: Mv/M = megavoltage/million, RT = radiation therapy
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on the latest population data without 
considering incidence of cancer or 
radiation therapy utilization units 
(RTUs) (Table 1). Provinces/local 
governments can use this method 
as the initial stage of planning the 
construction of RT facilities in their 
area. However, it is also necessary 
to consider access and geographical 
distribution as the next significant 
factors to assess.

ESTRO-QUARTS Method

The European Society of Radio-
therapy and Oncology (ESTRO) 
developed a guideline for calculating 
RT needs through the Quantification 
of Radiation Therapy Infrastructure 
and Staffing needs (QUARTS).18,19 
The project compiled guidelines for 
infrastructure and staffing throughout 

Europe and formulated it into a gen-
eral guideline. The result is a standard 
that suggests having 1 linear acceler-
ator (linac) for 450 cancer patients, 
1 radiation oncologist per 200 to 250 
patients, and 1 medical physicist per 
450 to 500 patients (population as 
follows in Table 2).

Use of Fractionation Needs 
Calculation

Another method for estimating RT 
need is to use the optimal number 
of fractions. Wong et al developed a 
model combining the calculation of 
the radiation therapy utilization rate 
(RUR) and the need for retreatment. 
RUR is defined as the proportion of a 
given population of cancer patients 
who received at least 1 course of RT 
during their lifetime.21 From these 

results, it was found that 9,768 RT 
fractions were required for every 
1,000 cancer patients. Estimating 
the optimal number of fractions 
has been recognized as valuable in 
planning RT services. The Global 
Taskforce on Radiotherapy for 
Cancer Control, founded by the 
Union for International Cancer, 
estimates that 119 million fractions 
were needed for all cancer patients 
worldwide in 2012. 

From this amount, the need 
can be extrapolated to describe 
a population. In this scheme, the 
number of needs is greatly influ-
enced by the addition of working 
hours. The higher the number of 
working hours per day, the higher 
the fractionation capacity of an RT 
device. Table 3 estimates the need 

Table 2. The Estimated Need for Radiation Therapy 

COUNTRY/
PROVINCE

POPULATION* CANCER INCIDENCE BY 
GLOBOCAN 202020@

NUMBER OF NEW CANCER 
PATIENTS/YEAR#

NUMBER OF CANCER  
PATIENTS REQUIRING RT^

RT REQUIREMENTS§

Indonesia 265,015,300 1.45 384,272 192,136 427

North Borneo 716,400 1.45 1,038 519 1

West Java 48,638, 700 1.45 70,526 35,263 78

Jakarta Capital 
Special Region

10,467, 600 1.45 15,178 7,589 16

*Population data based on the Central Statistics Agency 2019.17 
@Indonesian Cancer Incidence based on GLOBOCAN 202020: 273,523,621/396,914 = 1.45/1,000.  
#Number of new cancer patients/year: (Population) × (Indonesian cancer incidence/1,000 population).  
^Number of cancer patients requiring RT: RTU 50%.  
§RT requirement: (Number of cancer patients requiring RT)/450. Key: RT = radiation therapy

Table 3. Estimated Radiation Therapy Needs Based on Optimal Fractionation 

COUNTRY/ 
PROVINCE

POPULATION* CANCER 
INCIDENCE 
BY GLOBOCAN 
202020@

NUMBER OF 
NEW CANCER 
PATIENTS/YEAR#

REQUIRED AMOUNT 
OF FRACTIONATION 
9,768/1,000^

NUMBER OF RT EQUIPMENT  
(8 WORKING HOURS/DAY)¢

NUMBER OF RT EQUIPMENT  
(10 WORKING HOURS/DAY)¥

Indonesia 265,015,300 1.45 384,272 3,753,569 361 289

North Borneo 716,400 1.45 1,038 10,139 1 1

West Java 48,638,700 1.45 70,526 688,898 66 53

Jakarta Capital 
Special Region

10,467,600 1.45 15,178 148,259 14 11

*Population data based on the Central Statistics Agency 2019.17  
@Indonesian Cancer Incidence based on GLOBOCAN 202020: 273,523,621/396,914 = 1.45/1,000.  
#Number of new cancer patients/year: (population) × (Indonesian cancer incidence/1,000 population).  
^Number of required fractionation: (number of new cancer patients/year) × 9,768/1,00021.  
¢Number of fractions per year/1 linac (8 hours/day): (1 linac) × (5 fractions/hour) × (8 hours/day) × (5 days/week) × (52 weeks) = 10,400.  
¥Number of fractions per year/1 linac (8 hours/day): (1 linac) × (5 fractions/hour) × (8 hours/day) × (5 days/week) × (52 weeks) = 13,000.  
Number of RT equipment (8 working hours/day): (amount of fractionation needed) / 10,400.  
Number of RT equipment (10 working hours/day): (amount of fractionation needed) / 13,000.  
Key: RT = radiation therapy
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Table 4. Estimated RT Needs Based on Zubizarreta et al Calculations

INDONESIA NORTH BORNEO WEST JAVA JAKARTA CAPITAL 
SPECIAL REGION

Population* A 265,015,300 716,400 48,638,700 10,467,600

Number of new cancer 
patients/year#

B 384,272 1,038 70,526 15,178

Number of cases requiring 
RT/year%

C = B × (49.49%) × 1.25 237,720 642 43,629 9,389

Number of fractions/year D = C × 16. 29 3,872,463 10,460 710,719 152,955

Number of fractions/1 linac E 9,600 fractions/year with 10 hours/day17 [applies to all columns]

Total RT needed F = D/E 403 1 74 16

*Population data based on the Central Statistics Agency 2019.17  
#Number of new cancer patients/year: (population) 
*(Indonesian cancer incidence/1,000 population). Indonesian cancer incidence based on GLOBOCAN 202020: 273,523,621/396,914 = 1.45/1,000.  
%RTUs (49.49%), mean fraction (16.29), and 25% retreatment rate in the Asia Pacific based on Zubizarreta et al.16  
Key: RT = radiation therapy, RTUs = radiation therapy utilization units

Table 6. Estimated RT Needs Based on IROS Hypofractionation Scheme

INDONESIA NORTH BORNEO WEST JAVA JAKARTA CAPITAL 
SPECIAL REGION

Population* A 265,015,300 716,400 48,638,700 10,467,600

Number of new cancer 
patients/year#

B 384,272 1,038 70,526 15,178

Number of cases requiring 
RT/year%

C = B ×  (50%) 192,136 519 35,263 7,589

Number of fractions/year D = C × (20) 3,842,720 10,380 705,260 151,780

Number of fractions/1 linac E 13,000 (50 fractions/day × 5 days/week × 52 weeks) [applies to all columns]

Total RT needed F = D/E 296 1 54 12

*Population data based on the 2019 Central Statistics Agency.17  
#number of new cancer patients/year: (population) × (Indonesian cancer incidence/1,000 population).  
Indonesian Cancer Incidence by GLOBOCAN 202020: 273,523,621/396,914 = 1.45/1,000.  
%RTU (50%), mean fraction (20).  
Key: RT = radiation therapy, IROS = Indonesian Radiation Oncology Society 

Table 5. Estimated RT Needs Based on IROS Calculations (Standard Fractionation Scheme)

INDONESIA NORTH BORNEO WEST JAVA JAKARTA CAPITAL 
SPECIAL REGION

Population* A 265,015,300 716,400 48,638,700 10,467,600

Number of new cancer 
patients/year#

B 384,272 1,038 70,526 15,178

Number of cases requiring 
RT/year%

C = B × (50%) 192,136 519 35,263 7,589

Number of fractions/year D = C × (25.6) 4,918,682 13,286 902,733 194,278

Number of fractions/1 linac E 13,000 (50 fractions/day × 5 days/week × 52 weeks) [applies to all columns]

Total RT needed F = D/E 378 1 69 15

*Population data based on the Central Statistics Agency 2019.17  
#number of new cancer patients/year: (population) 
*(Indonesian cancer incidence/1,000 population).  
Indonesian cancer incidence by GLOBOCAN 202021: 273,523,621/396,914 = 1.45/1,000. %RTU (50%), mean fraction (25.6) 
Key: RT = radiation therapy, RTUs = radiation therapy utilization units

39



Radiation Therapy in Indonesia: Estimating Demand as Part of a National Cancer Control StrategyREVIEW

Applied Radiation Oncology March 2022

for RT in several sample populations 
throughout Indonesia. 

Use of Mean Fraction

Another method is to calculate 
the mean fraction of RT in an area. 
Zubizarreta et al in their publication, 
“Need for Radiotherapy in Low- and 
Middle-Income Countries: The Silent 
Crisis Continues,” compiled a model 
that combines different RTUs, retreat-
ment rates, and mean fractions on 
each continent. For example, there are 
differences in RTUs on each conti-
nent, namely Europe and Central Asia 
(50.05%), Africa (54.3%), Asia Pacific 
(49.49%), Latin America (53.27%), and 
for all LMICs (50.53%). There are also 
differences in the mean fraction on 
each continent, particularly Europe 
and Central Asia (15.95), Africa (16.44), 
Asia Pacific (16.29), Latin America 
(16.56), and for all LMICs (16.31).16 This 
method can help determine the needs 
of RT in the population (Table 4).

Calculation Model of the 
Indonesian Radiation  
Oncology Society

The Indonesian Radiation Oncology 
Society (IROS) also analyzed RT needs 
using specific characteristics of Indo-
nesia. This model explicitly utilized 

the reference from Zubizarreta et al,12 
using the mean fraction based on the 
internal IROS survey,6,26 the mean frac-
tion with the hypofractionated scheme 
(HRT), and RTU (50%) without consid-
ering the retreatment rate. Tables 5 
and 6 are a model and calculation of 
RT needs based on the scheme. 

Table 7 is a summary of the need 
for RT in Indonesia from the various 
methods described above.

Hypofractionated RT as a 
Solution to Improve RT Access

Technology has an important role 
in the continuous development of 
RT. The long road to modern, high-
tech radiation oncology has become 
a reality with technological discov-
eries and innovations resulting from 
the interaction of various disciplines 
(biology, physics, mathematics, com-
puter science, and engineering).22 
Innovations in these fields enable 
faster, more customized radiation 
treatment, increasing the effective-
ness, safety, and accessibility of RT. 

From an economic point of view, 
Aneja et al provide an overview of the 
estimated cost of RT driven mostly by 
the total treatment time, calculated as 
daily treatment time multiplied by the 

number of fractions. As this suggests, 
hypofractionation can reduce the 
burden of increasing health care 
costs in the field of RT.23,24 In a study 
of breast cancer treatment at the 
Leuven Radiotherapy Department in 
Belgium, there was a 60% reduction 
in the total cost of treatment with 
hypofractionated radiation therapy 
(HRT) compared with scheduled con-
ventional fractionated (CF) therapy in 
the Belgian health treatment system. 
The decrease is a direct consequence 
of the decline in daily radiation costs. 
An Australian study reported a 24% 
to 32% reduction in medical costs 
in the Australian health care system 
for breast cancer patients on an HRT 
schedule and an increase in capac-
ity of an additional 14 patients each 
month.23,25,26 The same study was also 
conducted in Africa by Irabor et al, 
which reported a 40% reduction in 
the cost of providing whole-breast 
RT per patient for those receiving 
HRT compared with conventional 
fractions, and an increase in RT 
capacity of 25.4%.24

According to the IROS estimation 
methods, RT coverage in Indonesia 
(available RT machines / RT required) 
improves when using HRT (27.7%) 
vs conventional RT (21.7%). Among 

Table 7. Comparison of RT Needs Based on Estimated Calculations

INDONESIA NORTH BORNEO WEST JAVA JAKARTA CAPITAL SPECIAL 
REGION

Population* 265,015,300 716,400 48,638,700 10,467,600

Number of new cancer 
patients/year#

384,272 1,038 70,526 15,178

Mv/M Method16 265 1 48 10

ESTRO-QUARTS Method18,19 427 1 78 16

RT Optimal Fraction Method21 289 1 53 11

Zubizarreta et al Method16 403 1 74 16

IROS Method (standard 
fractionation)

378 1 69 15

IROS Method 
(hypofractionation)

296 1 54 12

*Population data based on the Central Statistics Agency 2019.17  
#Number of new cancer patients/year: (Population) × (Indonesian cancer incidence/1,000 population);  
Indonesian cancer incidence by GLOBOCAN 202020: 273,523,621/396,914 = 1.45/1,000.  
Key: RT = radiation therapy; Mv/M = megavoltage/million,  
ESTRO-QUARTS = European Society of Radiotherapy and Oncology - Quantification of Radiation Therapy Infrastructure and Staffing 
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benefits, HRT utilization increases 
RT capacity and savings with regard 
to National Health Insurance. Re-
duced waiting lists and the resultant 
increase in capacity for access to RT 
are other notable advantages of HRT. 
In addition, HRT increases patient 
convenience by requiring fewer 
trips to the radiation therapy center. 
Thus, there is potential for reduced 
patient costs, including travel/parking 
costs and lost income/productivity 
associated with longer treatment 
schedules. Further savings on the 
care provision can be attributed to the 
reduced need for patient accommo-
dations, nurse/doctor consultations, 
and transport schemes.26 However, 
implementing HRT in daily practice 
requires support from all stages of RT 
services and a large investment, from 
RT equipment to human resources. 
This requires consistent and careful 
planning and transition.

Radiation Therapy and the 
National Cancer Control Plan

The National Cancer Control Pro-
gram or National Cancer Control Plan 
(NCCP) refers to the broad implemen-
tation of programs and evidence-based 
strategies to actively address the 
national cancer burden. Methods 
based on the cancer continuum 
include health promotion, prevention, 
early detection (including early diag-
nosis and screening), management, 
rehabilitation, palliation and research 
support. Each stage of the cancer 
continuum also requires specific inter-
ventions and special support. Another 
component is use of a cancer registry 
as a basis for identifying cancer bur-
dens and providing support for setting 
priorities for comprehensive cancer 
control policies and being the key to 
effective cancer program implementa-
tion and monitoring.27 

Optimal estimates of RT need with-
in the NCCP necessitate monitoring 
of both the national cancer burden 
(sites and staging) and determination 

of RUR. The shortfall in RT refers 
to the difference between currently 
available RT and what would be need-
ed within the country to optimally 
deliver necessary RT services to 
cancer patients.3

As stated, access to RT for LMICs 
is a global concern. The 66th General 
Assembly of the United Nations (UN) 
has described cancer as an “increas-
ing epidemic” of noncommunicable 
diseases and has determined that 
there is a shortage of RT service 
facilities, especially in developing 
countries.28 Samiei et al in their 
publication, “Challenges of Making 
Radiotherapy Accessible in Develop-
ing Countries,” stated that the reality 
in LMICs is very worrying. LMICs, 
despite being home to 85% of the 
world’s population, have only about 
4,400 megavoltage machines, fewer 
than 35% of the world’s RT facilities, 
leaving most cancer patients in LMICs 
without access to potentially life-sav-
ing RT treatments.29 The implication: 
RT access is a must. Zubizarreta et al 
said that it is impossible to establish a 
cancer control program in a country 
if RT facilities are not available.16 In 
addition, in planning an NCCP, the 
accessibility of RT services in that 
country must be carefully considered. 
Atun et al also noted that RT is an 
important health care investment 
and should be embedded as a key 
part of an NCCP or broader national 
health strategy.3

In addition to RT, other services in 
the cancer care continuum must be 
considered, such as screening, early 
detection, surgery, and chemother-
apy – the type and amount of which 
must be provided according to com-
munity needs. Having adequate and 
equitable services in a community is 
crucial to preventing waiting lists for 
cancer management. Waiting lists 
cause delays that can significantly 
impact tumor control probability 
(TCP) and ultimately survival. Wyatt 
et al predicted that delaying cancer 
treatment resulted in a decrease in 

TCP of 0.2 to 0.3% per week for small 
tumors (T1), and 0.5 to 0.7% delay 
per week for larger tumors. In a mul-
tidisciplinary treatment approach, 
the impact of delaying postoperative 
radiation initiation will reduce TCP 
by up to 1.5% per week in head and 
neck cancer patients.30 Deviations 
during the cancer continuum such 
as delays in access to diagnosis 
and treatment, substandard cancer 
drugs, unavailability, and poor qual-
ity of RT can cause unnecessary suf-
fering, death, and wasted resources.

National professional societies 
are key advocates and have specific 
roles in expanding RT access and 
implementing an NCCP. A society 
should have a roadmap and vision 
for increasing RT accessibility and 
affordability in its country. For exam-
ple, to close the gap of RT services in 
Indonesia, IROS, as the only radia-
tion oncology society in Indonesia, 
developed a roadmap in 2010 to in-
corporate into the NCCP and provide 
guidance for key stakeholders. IROS 
also established a reimbursement 
tariff for national health insurance to 
foster an investment in RT services. 
For now, IROS consistently advo-
cates a framework of investment in 
RT (public-private partnership) and 
the need for RT to health facilities 
in Indonesia.31 

The ability to estimate the demand 
for access to cancer services and 
understand the type and number of 
cancers in the community is crucial. 
However, problems related to RT are 
not only limited to availability of RT 
facilities; analysis of RT needs often 
focuses solely on equipment. A new 
RT department requires a signifi-
cant investment in qualified human 
resources to run the RT department, 
and lack of resources remains a 
pressing challenge in LMICs. Form-
ing and training RT teams takes years 
and is an expensive investment. As 
such, the construction of RT facili-
ties, long-term planning, and careful 
analysis are critically important.16
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Conclusion
Given the burden and challenges 

of cancer problems over time, a com-
prehensive and systematic effort and 
response are needed from various 
sectors; they are not the sole respon-
sibility of the health system. Effective 
cancer control planning requires 
strategies appropriate to the needs 
and circumstances of a country’s 
situation. Cancer control plans and 
interventions also must be integrated 
in a multisectoral, multidisciplinary 
manner and adapt to the capacity of 
available health services. 

Optimal treatment can signifi-
cantly improve cancer survival and 
quality of life. As such, access to RT 
is a global priority and a must. Avail-
ability of RT centers and technology 
is highly important. Additionally, the 
use of HRT and longer working hours 
can help overcome the shortage of 
RT facilities and increase access to 
RT in developing countries with a 
limited number of such centers.
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