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Abstract

Introduction: Efforts to improve access to cancer care, including radiotherapy services in low
and middle-income countries (LMICs) is challenging. Many radiotherapy initiatives in LMICs
have failed to fully deliver on their promise because of multi-faceted barriers at the systems,
organisational and patient levels, leading to significant wastage of scarce resources. Greater
guidance on how to assess and build LMICs’ readiness for establishing sustainable

radiotherapy services is needed to improve cancer care outcomes in LMICs.

Aim: The ‘Access to Radiotherapy for Cancer treatment (ARC) Project’ aimed to provide

practical guidance to LMICs on establishing safe and sustainable radiotherapy services.

Methods: The mixed qualitative methods ARC Project involved a: systematic review; and two-
part qualitative study. The systematic review synthesised strategies adopted by LMICs to
improve access to cancer treatment and palliative care. Semi-structured interviews undertaken
with global radiotherapy experts explored perceived facilitators and barriers to establishing
sustainable radiotherapy services in LMICs. The mid-point meta-inference of the systematic
review and semi-structured interview data generated a draft list of requirements, which was
circulated to global experts during the second part-of the qualitative study. The final meta-

inference was undertaken following the completion of the three studies.

Findings: The systematic review identified that comparatively few studies have focused
specifically on improving radiotherapy in LMICs, with no research evaluating effectiveness. The
semi-structured interviews identified three key facilitators to establishing sustainable
radiotherapy services in LMICs, namely: committing to a vision of improving cancer care;
making it happen and sustaining a safe service; and leveraging off radiotherapy to strengthen
integrated cancer care. The mid-point meta-inference generated 42 potential requirements,
which were organised into four readiness domains: commitment (n=13); cooperation (n=7);
capacity (n=17); and catalyst (n=5). The participant validation confirmed 37 of the generated
requirements as relevant for inclusion in a radiotherapy service development readiness self-

assessment guide for use by LMICs.

The end-point meta-inference of the ARC Project’s integrated data presented the ‘REadiness
SEIf-Assessment (RESEA) Guide’, with 120 questions that may help LMICs at macro and meso
level to determine and create action plans to improve their readiness to establish radiotherapy

services.

Conclusions: The ARC Project has identified a complex combination of facilitators and barriers
that influence the establishment of sustainable radiotherapy services in LMICs. It has developed
a RESEA Guide to provide support for LMICs seeking to establish sustainable radiotherapy
services. Further work is needed to evaluate the acceptability and feasibility of the RESEA

Guide and inform further refinements.
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Glossary of Terms

Access

Barriers

Cancer

Capacity

Catalyst

Cooperation

Commitment

Confirm
Enhance

Facilitators

Radiotherapy

Readiness

Implementation

Access is a complex concept and at least five aspects require consideration:

e accessibility is whether the services are effectively available for utilization;

o  affordability is about a system for financing health services, so people do not suffer
financial hardship when using them;

e  appropriateness indicates services available ought to be relevant to the different
parts of a population in terms of their health needs and material and cultural
settings so as to ensure that the population would have access to positive health
outcomes;

e adequacy is whether there is an adequate and continued supply of available
services; and

o avalilability is whether services are available in the first place (Souliotis,
Hasardzhiev & Agapidaki 2016).

The obstacles that impede the effective implementation, sustainability and/or scale-up of
cancer treatment and palliative care strategies.

It is an abnormal cell divide in an uncontrolled biological mechanism and has the ability
to spread into or invade other tissues (Cooper & Hausman 2000).

The LMIC’s ability to translate commitment and cooperation to achieve sustainable
results through effective and efficient management of the implementation process, a
prepared workforce, maintenance, governance and information technology

The potential for LMICs to leverage from a radiotherapy service to develop an integrated
cancer care service

The effective involvement of relevant international, national and local stakeholders in the
planning, commissioning and operationalisation of a new radiotherapy service

The LMIC’s willingness to put in place the necessary political, policy, funding and
regulatory requirements to enable a radiotherapy service to be established

When a current study reinforces the findings of the previous study
When a current study further improve the findings of the previous study

Enabling factors that support effective implementation, sustainability and/or scale-up of
cancer treatment and palliative care strategies.

The use of high energy rays in its different forms (X-rays, Gamma rays or particles) to
cure or control cancer. Radiotherapy can either be external beam or brachytherapy.
External beam radiotherapy is a non-invasive method of delivering targeted radiation to
a tumour using equipment such as linear accelerator. Brachytherapy, which is also
known as internal radiotherapy, involves implanting radioactive directly into or next to the
tumour (Deeley 2013).

The preparedness, willingness and response to develop, implement, sustain and/or
scale-up improvement strategy (or change) (Holt et al. 2007; Weiner 2009).

It is the process that puts strategies, plans and policies into action or effect to achieve
desired goals (Saunders 2015).
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Requirement It is any task, decision, procedure or necessary condition that supports the LMIC goal to
establish a sustainable radiotherapy service. A requirement ideally needs to be satisfied
by the LMIC for establishment a local radiotherapy service.

Stakeholder Any individual, group or organisation that has an interest in developing, implementing
and/or sustaining radiotherapy in low- and middle-income countries. They may be
directly or indirectly involved with cancer radiotherapy (Bourne 2016; Fontaine, Haarman
& Schmid 2006).

Sustainability The ability or effort to maintain an improvement strategy (or change) that suits current
needs without compromising or jeopardising the needs of future generations (Emas
2015).
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Chapter One: Introduction

1.1 Overview

Globally the burden of cancer is increasing, and this growth is most apparent in low and middle-
income countries (LMICs). Providing best evidence-based cancer care in LMICs is challenging
but is urgently required. This Chapter explores the global epidemiology of cancer, the increasing
burden of cancer in LMICs, cancer care continuum and sets the policy context for improving

cancer care in LMICs.
1.2 Global epidemiology of cancer

The word ‘cancer’ strikes terror more than any other term in medicine (Huang 2014). Cancer is
a disease that affects people living in both high-income countries (HICs) and LMICs (Harris
2016). Cancer is a global threat in terms of the possible loss of life, impoverishment of families
and communities and damage to a country’s economy (Knaul et al. 2011). Cancer not only
causes significant morbidity, but is also responsible for the deaths of millions of people annually.
The growing burden of cancer morbidity and mortality occurs despite global medical and public
health efforts (Baskar et al. 2012; Bray et al. 2018).

The International Agency for Research on Cancer estimates that, in 2018, there were 18.1
million new cancer cases and 9.6 million cancer deaths (Bray et al. 2018). Globally, these
estimates reflect increases of 21.5% in new cancer cases and 17.1% in cancer deaths over the
five year period between 2013 and 2018 (Bray et al. 2018; Global Burden of Disease Cancer
Collaboration et al. 2015). By 2040, the global burden of cancer is projected to reach 29.5

million new cases and to cause16.5 million cancer deaths (Torre et al. 2015; Torre et al. 2017).

Globally, lung cancer continues to be the most diagnosed cancer (2.1 million) and the most
lethal, causing 1.8 million cancer deaths in 2018 (Bray et al. 2018). Colo-rectal (0.86 million),
stomach (0.77 million), liver (0.77 million) and breast (0.67 million) cancers caused an additional
32% of the total global cancer deaths in 2018 (Bray et al. 2018). In the next 10 to 20 years, it is
expected that cancer will become the leading cause of death in every world region regardless of
the level of human or economic development (Dagenais et al. 2019). Deaths from cancer now
constitute approximately 16.8% of the 57 million annual global population deaths (Bray et al.
2018).

1.3 Increasing burden of cancer in LMICs

Unfortunately, LMICs face a double burden of disease, due to the epidemics of communicable
and non-communicable diseases (NCDs) (Global Burden of Disease Study 2016 Causes of

Death Collaborators 2017). The double burden of disease is a consequence of the improving
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economic standards of most LMICs. The improved economic standards have translated into

increased life expectancy (Farmer et al. 2010).

New cases of cancer and deaths from cancer continue to increase in LMICs. During the period
2012-18, the annual number of new cancer cases increased by 23.8% (from 8 million to 9.9
million) and the annual number of cancer deaths increased by 26.4% (from 5.3 million to 6.7
million) in LMICs (Bray et al. 2018; Bray et al. 2012). These increases have been driven by
factors, including: population growth and aging, unavailability of preventive, screening and
treatment services, increasing prevalence of risk factors associated with socio-economic
development and westernisation, such as smoking, unhealthy diet and physical inactivity
(Farmer et al. 2010; Shah et al. 2019).

Cancers of the lung, breast, colon and rectum that are associated with the above mentioned risk
factors are now on the rise in LMICs (Bray et al. 2018). Also, cancers of the cervix-uteri, liver
and stomach that are associated with infections, such as human papillomavirus, hepatitis B and
C viruses and Helicobacter pylori are more common in LMICs (Bray et al. 2018). The burden of
cancer in LMICs may be underestimated because most of these countries do not have cancer

registries for accurate and reliable data collection and reporting (Siddiqui & Zafar 2018).

1.4 Caring for patients across the cancer care continuum

Effective organisation of healthcare services play a critical role in the care of people across the
cancer care continuum, from prevention, screening, diagnosis, treatment, through to
survivorship and palliative and end of life. Healthcare professionals caring for cancer patients
across the continuum ought to have appropriate competencies, equipment and tools to perform
their roles. Coordination, continuity and communication among healthcare providers are
essential to enable safe transitional care (Nekhlyudov 2019). In most LMICs, healthcare
organisations are not designed to address chronic conditions, such as cancer. Policy-makers in
these countries have rarely been able to create a planned programme for the population across
the continuum of cancer care, which affects cancer patients’ navigation experiences (Dalton et
al. 2019). Most cancers are preventable and treatable; but most LMICs are unable to seize
opportunities to inform citizens about health promotion, cancer prevention strategies and invest
wisely in cancer treatment and care. Unfortunately, despite the growing burden of cancer, most
LMICs lack the healthcare workforce with the required expertise, tools and technique to

appropriately diagnose and treat cancer (Cazap et al. 2016).

1.4.1 Cancer prevention

Cancer prevention include activities that help to reduce the incidence and burden of cancer.
Cancer prevention is categorised into three types, namely: primary; secondary; and tertiary
prevention activities (Goel & Overholser 2019). Primary prevention consists of activities such as
genetic counselling and testing, education on modifiable behavioural risk factors and
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vaccinations that help to reduce the risk of cancer ever developing. Secondary prevention
involves activities that detect and/or treat cancer at precancerous stages or before clinical
symptoms become noticeable. Cancer screening, such as population-based mammography
screening programme is an example of secondary prevention effort. On the other hand, tertiary
prevention are activities that focus on reducing the complications or recurrence of cancer after
treatment. Tertiary prevention approaches include counselling to improving quality of life;
therapies to relieve symptoms; screening for secondary cancers; and surveillance for late

effects of cancer treatment (Goel & Overholser 2019).

1.4.2 Cancer screening

Cancer screening is an effort to reduce suffering and death (Goel & Lin 2019). Cancer
screening is a process of testing asymptomatic individuals with the aim of initiating diagnosis
and treatment (Brawley 2019). Three core requirements for successful screening are: a cancer
that can be identified in a localised state before it spreads; a test that finds localised disease
with some reliability; and a treatment that is effective against the localised cancer (Brawley
2019). Basic criteria for screening programmes include: responding to a recognised need; clear
screening objectives; well defined target population; available scientific evidence supporting the
programme effectiveness; integrated education, testing, clinical services and programme
management; quality assurance to minimise potential harm; and promote equity and access to

screening for the entire target population (Andermann et al. 2008).

The World Health Organisation (WHO) recommends screening for breast, cervical, colon and
rectum cancer (WHO 2007a). Faecal occult blood testing for colon and rectum cancer, as well
as lung, breast and prostate cancer screening aim to diagnose cancer at an earlier and
treatable stage. Such screening programmes do not prevent the cancer; but they increase
recorded incidence and improve survival rates (Wardle & Marlow 2019). Public awareness that
cancer screening exists is a critical first step to participation. Awareness of cancer screening is
improved by written invitation for testing in countries with established cancer screening

programmes (Wardle & Marlow 2019).

1.4.3 Cancer diagnosis

Diagnostic services such as imaging procedures (computed tomography scan, magnetic
resonance imaging and ultrasound scan), laboratory and pathology services seek to provide
timely clinical and histopathological confirmation of cancer in suspected cases (WHO 2007b).
Diagnostic services are necessary for cancer staging, treatment monitoring and evaluation as
well as follow-up investigations (Peairs 2019; WHO 2007b). Cancer staging helps the
multidisciplinary oncology team to plan cancer patient’s treatment and prognosis. The optimal
diagnostic and staging of cancer requires a multidisciplinary collaboration among the primary

health care service, oncology, radiology and laboratory services (WHO 2007b).
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1.4.4 Cancer treatment

The aim of cancer treatment services is to cure the cancer or prolong life while optimising
quality of life. Cancer treatment is complex and involves the use of surgery, radiotherapy and
systemic anti-cancer therapies (WHO 2007b). These treatments may be warranted in various
combinations depending on the type and stage of cancer. Most cancer treatments require
diagnostic and therapeutic cancer services such as surgery, radiotherapy and systemic anti-
cancer therapies, with well-equipped and skilled clinicians. Unfortunately, in many LMICs
meeting these demands is not always possible due to high costs and lack of infrastructure
(Haier, Sleeman & Schafers 2019; Sirohi et al. 2018). For example, oncology surgeons can only
provide safe and high quality cancer care once they have successfully completed a lengthy
training program, often outside of the LMIC, have access to the appropriate infrastructure and
are supported by a competent inter-professional cancer care team (WHO Sullivan et al. 2015;
2007b).

Radiotherapy services are often provided in regional, national or tertiary cancer centres where
the suitable infrastructure and professional expertise are available. Radiotherapy centres
require qualified radiation oncologists, radiation therapists, medical physicists, maintenance
engineers and other supporting staff (Atun et al. 2015). Quality assurance devices, such as
treatment planning system, dosimetry tools, immobilisation devices, imaging devices and

shielding devices are essential to deliver radiotherapy services (WHO 2007b).

Systemic anti-cancer therapies include pharmaceutical agent(s) administered with the intent to
change the outcome of the cancer and/or provide symptom relief. Systemic anti-cancer
therapies include a range of therapeutic agents, such as antineoplastic drugs (chemotherapy
and targeted therapies), immunotherapy agents and endocrine (hormonal) therapy agents.
Specialised professionals, such as medical oncologists, haematologists, pharmacists and
nurses are required to deliver systemic anti-cancer therapies. Availability of a country-wide
protocol, with prioritised cancers and a list of systemic anti-cancer therapies and other essential

medicines is critical to provide a standardised cancer care (WHO 2007b).

1.4.5 Survivorship

A cancer survivor is any individual who has been diagnosed with cancer, living with, through
and beyond cancer from the time of diagnosis (Berry et al. 2019). In HICs, more individuals are
surviving cancer and living longer because of medical advances in early detection, diagnosis,
treatment and supportive care strategies. This has led to the emergence of cancer as a chronic
illness (Phillips & Currow 2010). Thus, cancer survivors may require specialised care, support
and long-term follow-up care for years to cope with physical effects of cancer and its treatment,
which may have the potential to affect the psychosocial, economic, functional capacity and

cognitive function (Miller et al. 2019).
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In HICs, the need for survivorship care has increasingly been emphasised over recent years to
improve the health and wellbeing of individuals living with and beyond cancer (Feuerstein &
Nekhlyudov 2018). The transition from active cancer treatment to post-treatment care and
recovery has been recognised as critical to cancer patients and their family members’ wellbeing.
Regardless of the country, cancer survivors require evidence-based information tailored to their

special needs and circumstances (Lister & Dougherty 2019).

However, most healthcare professionals in LMICs do not have access to up-to-date evidence-
based guidelines or available guidelines are not applicable to the local setting and clinicians
have had little or no formal training in the follow-up care of cancer survivors (Ismaila et al.
2018). Therefore, cancer survivors are less empowered and supported to participate in shared

decision-making and self-management (Jacobsen & Mollica 2019).

Cancer survivors may encounter physical, psychological, cultural, spiritual and social issues,
such as financial and occupational, which makes minimising their burden of disability a priority
(Phillips & Currow 2010; Salakari et al. 2015). Hence, supportive care is critical to help cancer
survivors manage cancer co-morbidities, treatment related side effects and make informed

lifestyle choices to decrease the risk of recurrence (Butow et al. 2012).

In most LMICs, where there is lack of coordinated and integrated cancer care, there is less
focus on timely communication between cancer survivors and healthcare providers (Harding,
Nair & Ekstrand 2019). Healthcare providers are often ill-equipped to connect with cancer
survivors to timely manage some of the enduring side effects of cancer treatment. As a result,
cancer survivors often find that no one is paying attention to the treatment side effects they
experience and how to navigate the survivorship pathway for better outcomes (Anwar et al.
2018; Chan et al. 2017; Dalton et al. 2019).

1.4.6 Palliative care
WHO defines palliative care as:

an approach that improves the quality of life of patients (adults and children) and their
families who are facing problems associated with life-threatening illness. It prevents and
relieves suffering through the early identification, correct assessment and treatment of
pain and other problems. Palliative care is the prevention and relief of suffering of any
kind — physical, psychological, social or spiritual... It promotes dignity, quality of life and

adjustment to progressive illnesses, using best available evidence (WHO 2016a, p. 5).

Palliative care is especially important in LMICs because many cancer patients already have
advanced disease at the time of presentation and may not receive curative treatment (Hannon
et al. 2016). Palliative care is not intended to either hasten or postpone death but instead

prioritises quality of life. It emphasises the need for shared decision-making and advanced care
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planning to identify and address patients’ needs and preferences for care at the end-of-life
(WHO 2016a).

The accessibility and availability of palliative care varies by world regions. Greater palliative care
integration into healthcare system is advanced in countries with higher human development
index and higher gross domestic product (Gwyther & Krakauer 2011; Lynch, Connor & Clark
2013; The Economist Intelligence Unit 2015). Ideally, palliative care should ensure equitable
access to essential medicines, competent healthcare professionals and quality interventions to
assured safety and cost-effectiveness. However, palliative care is largely ignored in most LMICs
because of barriers such as: misinformation about the suitable medical use of opioids; limited

awareness and advocacy; lack of investment; and restrictive policies (Knaul et al. 2017).

Many people with cancer will need both primary palliative care and specialist palliative care
(Bruera & Hui 2015; Clinton & Meier 2011; Hui & Bruera 2016; Quill & Abernethy 2013). Primary
palliative care refers to the care provided to patients by healthcare professionals who are not
palliative care specialists. Primary palliative care providers include general practitioners, nurses,
community health workers, social care workers, residential aged care workers and volunteers
(Hui & Bruera 2016). With the appropriate skill sets, primary palliative care providers can offer
basic: management of pain, depression and anxiety; and discussions about prognosis, goals of
treatment and suffering (Quill & Abernethy 2013).

Specialist palliative care refers to the care provided by a team of healthcare workers equipped
with specialist knowledge and skills to manage complex symptoms experienced by patients with
life limiting illness from a variety of settings, including: specialist inpatient consulting services,
hospices and community-based specialist services (Quill & Abernethy 2013). In most HICs,
providers of specialist palliative care are responsible for training and conducting research in
palliative care (Martinez 2011). However, specialist palliative care services remain rare among
LMICs and patients with cancer pain is undertreated or not treated at all (Knaul et al. 2017;
Worldwide Palliative Care Alliance & WHO 2014).

With infrastructure support, primary palliative care can be provided using limited resources. A
notable example is the African Palliative Care Association integration programme, which is
creating awareness and training healthcare professionals to deliver primary palliative care
services (African Palliative Care Association 2020; Fraser et al. 2017). The African Palliative
Care Association (2020) strategy relies on identifying champions of palliative care so that
palliative care is incorporated into the health plans of governments and curricula for all medical,
nurse and allied health professionals training to ensure palliative care provision becomes
sustainable. Another example is the Neighbourhood Network in Palliative Care in Kerala, India,
which relies on local community to identify patients in need of help, plan strategies and help

them with active support from community health workers and volunteers. The service provided
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by Neighbourhood Network in Palliative Care covers a population of more than 15 million
(Bollini, Venkateswaran & Sureshkumar 2004; Kumar 2013).

The section above has explored the global epidemiology of cancer, increasing burden of cancer
in LMICs and the cancer care continuum. The section below presents the wider global policy

context for improving cancer control.

1.5 Global cancer control policy context

Improved policies and financial resources have been recognised as important factors that may
facilitate cancer control in LMICs (Prager et al. 2018). Global organisations and agencies, such
as WHO, Union for International Cancer Control (UICC), International Atomic Energy Agency
(IAEA), International Agency for Research on Cancer, American Cancer Society, National
Cancer Institute and National Cancer Research Fund International have been developing and
promoting resources that advance cancer control policy, training and education, advocacy,

funding and research in LMICs.

1.5.1 Cancer and Sustainable Development Goals

Preventing and treating cancer are sustainable development issues. However, the 2015
Millennium Development Goals, adopted by the 70t United Nations General Assembly have
been criticised for ignoring mental health, disabilities and NCDs, including cancer (Besada,
Polonenko & Agarwal 2017; Liverman 2018). The Millennium Development Goals overlooked

cancer; hence, the limited funding and support to develop initiatives to control cancer in LMICs.

In expanding the Millennium Development Goals, the Sustainable Development Goals integrate
a range of areas that were not covered in the Millennium Development Goals, such as health
and equity. Therefore, the objective of Goal Three of the Sustainable Development Goals is
health for all, which is to: “ensure healthy lives and promote well-being for all at all ages” (United
Nations 2017). Goal Three targets cover all major health topics, including: reproductive,
maternal, newborn and child health, communicable diseases, NCDs, mental health, universal
health coverage, road traffic injuries and health systems strengthening. It is also the first time
that the global development agenda have recognise that NCDs impact on all facets of
sustainable development (WHO 2016b). Unlike, the Millennium Development Goals, the
Sustainable Development Goals bridge governments, private sector and civil society to create

innovate strategies to achieve sustainable development in cancer control.

1.5.2 Cancer and universal health coverage

The concept of universal health coverage assists people to achieve an attainable standard of
physical and mental health, which is a basic human right (Ghebreyesus 2017; Non-

communicable Disease Alliance 2018). Universal health coverage is about ensuring that
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everyone, regardless of income, class and race has access to quality essential health services,
including cancer prevention, early detection, treatment, rehabilitation and palliation without
financial hardship (WHO 2010).

Universal health coverage is an aspiration for countries around the world, including LMICs.
Governments and health authorities have been encourage by the WHO to engage in health
reforms to expand and improve health service coverage with the required financial protection
(Boerma et al. 2014). Availability of universal health coverage programmes helps to detect and
treat diseases earlier. Universal health coverage helps reduce the rate at which individuals seek
health care abroad (Cotlear et al. 2015).

Key challenges that limit LMICs implementation of universal health coverage include: poorly
developed income and business tax systems; unavailability of resources; ineffective and
inequitable use of limited resources; and excessive dependence on direct payments at the

point-of-care, which discourages patients from seeking care (WHO 2010).

To move towards universal health coverage, LMICs ought to improve the efficiency of their
revenue collection to generate more funds that can be used to build healthcare infrastructure,
buy essential medicines and develop and allocate human resources to provide services to the
population (Reich et al. 2016). Also, governments ought to design and implement innovative
financing strategies that suit their economies (Savedoff et al. 2012). Such innovative financing
strategies for domestic fundraising for health include: the tax on foreign exchange transactions;
diaspora bonds and solidarity levies on services like mobile phone calls and income tax; taxes
on products that are harmful to health, such as tobacco, alcohol, foods high in salt and sugary
drinks (WHO 2010).

1.5.3 Cancer prevention and control policy resolutions

Over time, the WHO has recognised the role of global policy resolution to preventing and
controlling cancer. It has repeatedly developed and adopted policy resolutions calling for more
significant effort in controlling cancer. In 2005, the WHO adopted the cancer prevention and
control policy resolution to respond to the high cancer incidence and mortality burden (WHO
2005). The approved resolution required all Member States of the World Health Assembly to
commit and strengthen action against cancer by developing and implementing cancer control
programmes and build capacity for cancer prevention, early detection, diagnosis, treatment and
palliative care (WHO 2005).

Also, during the 70" World Health Assembly, the WHO 2017 cancer prevention and control in
the context of an integrated approach resolution was adopted by Member States across all
regions, which represents an update to the 2005 WHO cancer resolution (WHO 2005; WHO
2017). The 2017 WHO cancer policy resolution outlines a road map for stakeholders to
appreciate the potential for prevention, diagnosis, treatment and palliative care for people living
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with cancer (WHO 2017). Recommended actions for Member States include: sustaining
leadership and commitment to develop and implement a national cancer control plan with focus
on equity and access as part of national responses to NCDs; strengthening collaborations
through regional and subregional partnerships to create centres of excellence for the
management of cancers; promoting the availability and affordability of quality, safe and effective
medicines, vaccines and diagnostics for cancer; fostering partnerships between government

and civil society; and improving data to inform decision-making (WHO 2017).

1.5.4 Creating scientific evidence to support better policy decisions

Recent evidence that have been developed and have articulated the detailed burden of cancer
in LMICs and how to effectively and affordably respond to this equity and health imperative,
include: Global Task Force on Expanded Access to Cancer Care and Control; Lancet Oncology
UICC Commission on Global Radiotherapy; Lancet Commission on Global Access to Palliative
Care and Pain Relief; and Lancet Oncology Commission on Global Cancer Surgery (Atun et al.
2015; Knaul et al. 2017; Sullivan et al. 2015).

Global Task Force on Expanded Access to Cancer Care and Control

In 2009, the Global Task Force on Expanded Access to Cancer Care and Control in developing
countries, herein referred to as Global Task Force on Cancer, was formed by the Harvard
Global Equity Initiative, Dana-Farber Cancer Institute, Harvard Medical School and Harvard
School of Public Health (Knaul et al. 2011). The Global Task Force on Cancer convened global
health and cancer leaders from every world region, which included researchers, clinicians,

policy-makers, private sector, patients and family members (Knaul et al. 2011).

The Global Task Force on Cancer is charged to: design, develop and implement initiatives to
raise awareness of the impact of cancer on LMICs at the global, regional and national levels;
identify appropriate packages of essential cancer care services for LMICs; and promote
universal access to treatments for cancer, pain control and palliation through financing and
procurement of affordable cancer drugs, vaccines and services. The Global Task Force on
Cancer approach is to partner with and support existing initiatives while developing and
implementing multi-stakeholder plans to improve access to cancer care and control via health
system strengthening that deliver comprehensive health coverage (Knaul et al. 2011). The
approach also calls for the development and effective utilisation of existing physical,
technological and human resources while sharing the implementation lessons learned (Knaul et
al. 2011).

Commission on Global Radiotherapy

In 2013, the UICC board approved the convening of a Global Task Force on Radiotherapy for

Cancer Control, herein referred to as the Radiotherapy Task Force, with the mandate to
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estimate the: future global burden of cancer and the demand for radiotherapy; facilities,
equipment and workforce needed to deliver high-quality radiotherapy services; and estimate the
costs and benefits of radiotherapy investment. The Radiotherapy Task Force is an international
partnership involving economists, oncologists, physicists, global health authorities and
industries (Atun et al. 2015). The Radiotherapy Task Force and together with the resultant
Lancet Oncology Commission on Global Radiotherapy, which was launched in 2015 has
successfully quantified the investment required to expand access to global radiotherapy
services by 2035. The Radiotherapy Task Force finding reveals the economic returns and the
lives that will be saved or prolonged by expanding access to radiotherapy services in LMICs
(Atun et al. 2015).

Five targets have been proposed by the Radiotherapy Task Force that provides the basis for a

call to action. These targets include:

o 80% of all countries should integrate radiotherapy into their cancer control plans by
2020;

e 25% increase in the 2015 radiotherapy physical infrastructure by 2025;

e training of 75,000 radiation oncologists, 20,000 radiation therapists and 6,000 medical
physicists in LMICs by 2025;

e invest US$46 billion to establish radiotherapy infrastructure and training in LMICs by
2025; and

e 80% of LMICs to include radiotherapy services as part of their universal health
coverage by 2020 (Atun et al. 2015).

Other Global Commissions

Cognisant of the need to improve awareness of the global unmet need for palliative care, the
Commission on Global Access to Palliative Care and Pain Relief was launched in 2014 to
generate evidence by: costing an essential package of palliative care and pain relief health
services; measuring the unmet need; and outlining national and global health systems
strategies to expand access to palliative care and pain relief (Knaul et al. 2017). The
Commission on Global Access to Palliative Care and Pain Relief has designed an essential
package of palliative care medicines, human resources and training, basic equipment and cost
of the essential package that could alleviate suffering associated with life-threatening and life-
limiting health conditions in LMICs (Knaul et al. 2017). The Commission on Global Access to
Palliative Care and Pain Relief's report provides the evidence to develop and implement
solutions that recognise palliative care as a critical component of universal health coverage
(Knaul et al. 2017).
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Also, in 2015, the report of the Lancet Oncology Commission on Global Cancer Surgery
highlighted the need to: engage civil society to highlight and educate about the importance of
cancer surgery; develop cancer surgery systems and deliver a well-trained workforce; ensure
that surgical services become a 2025 target; and harness and incorporate affordable technology

into the surgical oncology platform (Sullivan et al. 2015).

The section above has described the wider global policy context for improving cancer control.
The challenges for strengthening radiotherapy services and rationale for this doctoral project

are subjects of the section below.

1.6 Strengthening access to radiotherapy services in LMICs

Radiotherapy is an essential component of effective cancer treatment and control. It is
estimated that about half of cancer patients will require a radiotherapy service (Atun et al.
2015). Radiotherapy service is indicated to cure or improve local tumour control, achieve
symptom control or improve the quality of life of cancer patients. Access to radiotherapy
services offers opportunities to enhance cancer patient’s dignity and helps create a platform to
improve health outcome and wealth (Atun et al. 2015; Yap et al. 2017). Thus, improving
radiotherapy services is a crucial part of achieving Sustainable Development Goals in LMICs.
Unfortunately, radiotherapy service has largely been neglected in most LMICs. Like palliative
care, access to radiotherapy services varies based on human development index and gross
domestic product (Zubizarreta, Van Dyk & Lievens 2017). Only a third of low-income countries,
half of lower middle-income countries and two-thirds of upper middle-income countries have

functioning radiotherapy services (Abdel-Wahab, Fidarova & Polo 2017).

Aside from the limited availability of radiotherapy services, there are: shortage of radiotherapy
workforce; high cost of radiotherapy services; poor quality of radiotherapy services; and
inefficient maintenance of radiotherapy equipment (Barton, Frommer & Shafiq 2006; Rosenblatt,
Acuia & Abdel-Wahab 2015). These barriers to accessing radiotherapy services often lead to:
delays in receiving appropriate radiotherapy services; unmet health needs; financial burdens;

and preventable deaths.

The establishment of a safe and sustainable radiotherapy service is one of the most technically
difficult cancer services. A misleading belief is that the establishment of safe and sustainable
radiotherapy services in LMICs is not feasible. As a result, there is a lack of political will to
mobilise and allocate the necessary resources to design, implement, sustain and improve
access to radiotherapy services. But with a supportive political environment, financial
commitment, well-trained radiotherapy workforce and availability of other physical infrastructure,
radiotherapy services can be effectively implemented and sustained irrespective of the context
(Atun et al. 2015).
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1.6.1 Rationale for the doctoral project

As interest in the need to improve access to radiotherapy services in LMICs has increased,
researchers, international agencies and organisations have identified that LMICs vary in their
ability and interest to initiate and execute plans to establish new radiotherapy services (Abdel-
Wahab et al. 2017; Brown et al. 2014). Some political leaders and decision-makers do not
recognise the importance of radiotherapy services. In some circumstances, LMICs’ leaders may
have little knowledge and understanding, as well as a lack of expertise on how to establish new
radiotherapy services. Also, cancer may not be perceived as a problem in most LMICs because
of certain community barriers, such as cultural norms, beliefs and practices of the community
that are supportive of cancer as a spiritual disease and radiotherapy as a ‘deadly and burning
treatment’ (Ngwa & Ngoma 2016). Hence, some LMICs have failed to invest wisely in projects

to establish new radiotherapy services.

Despite the abundance of evidence for LMICs to invest wisely in initiatives to improve access to
radiotherapy services, the barriers and facilitators to establishing radiotherapy services
effectively in LMICs are unknown. Policy and decision-makers in LMICs need better information
about which factors influence the establishment of radiotherapy services. By providing a better
understanding about the establishment of radiotherapy services, this doctoral project also
known as ‘Access to Radiotherapy for Cancer treatment (ARC) Project’ fills the void in
knowledge and practice about how to establish safe and sustainable radiotherapy services in
LMICs.

It was assumed that establishing and sustaining a new radiotherapy service consists of multiple
complex processes that overlap. Also, it was assumed that radiotherapy services are the core
around which other cancer services are built. Hence, a successfully established radiotherapy
service can be an important mechanism for other aspects of cancer treatment implementation.
Governments, policymakers, organisations, funders, researchers and academics interested in
how to establish new radiotherapy services in LMICs stand to benefit from the outcome of the
ARC Project. It is expected that the ARC Project will expand the field of readiness to establish
radiotherapy services by promoting discussion and further research in this area to improve

access to radiotherapy services in LMICs.

Given that establishing a radiotherapy service is described as a complex concept with many
different components, it is imperative to use a conceptual framework to help provide a better
understanding of the barriers and facilitators to establishing safe and sustainable radiotherapy
services in LMICs. Therefore, the next section details the two conceptual frameworks that guide
the ARC Project.
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1.7 Conceptual framework informing the ARC Project

Among the diverse frameworks related to health system planning, two conceptual frameworks
have been identified as been relevant and informative to understanding the barriers and
facilitators to establishing safe and sustainable radiotherapy services in LMICs, namely the:
WHO'’s Innovative Care for Chronic Conditions Framework; and Health System Building Blocks
Framework for Action (WHO 2007c; WHO 2002). Both the WHO’s Innovative Care for Chronic
Conditions Framework (WHO 2002) and Health System Building Blocks Framework for Action
(WHO 2007c) have been successfully applied in several countries to strengthen chronic care
delivery (Closser et al. 2014; Hussein et al. 2015; Mutale et al. 2016). The WHO’s Health
System Blocking Blocks Framework for Action was used to systematically evaluate challenges
and opportunities in countries such as Nigeria, India and Nepal to ensure quality service
delivery and positive effects on polio immunisation (Closser et al. 2014). The WHO’s Innovative
Care for Chronic Conditions Framework has been used around the world to redesign health
systems as a result of community response to local needs or high-level political commitment to
improve healthcare for chronic conditions, such as HIV/AIDS, diabetes and cancer (Ku & Kegels
2015; Levitt et al. 2011). In Morocco, the WHO'’s Innovative Care for Chronic Conditions
Framework was used to identify strengths, challenges and areas for reinforcement in the current

healthcare system (Semlali 2010).

The WHO’s Innovative Care for Chronic Conditions Framework and Health System Building
Blocks Framework for Action served as conceptual frameworks in the ARC Project to critically
evaluate barriers and facilitators to establish and sustain radiotherapy services in LMICs.
Articulating the two conceptual frameworks into the ARC Project helped the researcher to:
address the research questions; explain keys factors that influence the establishment of a
radiotherapy service; and provide understanding to establish and sustain radiotherapy services
in more informed and effective ways. These two conceptual frameworks are presented in

greater detail in Chapter Two.
Summary

This section has described the two conceptual frameworks — the Innovative Care for Chronic
Conditions Framework and Health System Building Blocks Framework for Action — that guides
the ARC Project (WHO 2007c; 2002). These two frameworks, when applied appropriately may
lead to a better understanding of financial mechanisms, workforce development plan, advocacy,
leadership, access to information, stakeholder engagement, technical assistance, contract
negotiation and political support that enhance the successful establishment of safe and

sustainable radiotherapy services.

The following section focuses on the aim, research questions and thesis outline.
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1.8 Aim and research questions

The ARC Project aimed to provide practical guidance to LMICs on establishing safe and

sustainable radiotherapy services.

In order to achieve the ARC Project’s aim, the following research questions were asked:

e What efforts have been made to improve cancer care in LMICs and how effective have

they been?

e What are the barriers and facilitators to establishing safe and sustainable radiotherapy

services in LMICs? and

¢ What readiness requirements do LMICs need to consider when setting out to establish

safe and sustainable radiotherapy services?

1.9 Thesis outline

The thesis is composed of seven chapters, as summarised in Table 1.1. Chapter One provides
a general overview of the global epidemiology of cancer, increasing burden of cancer in LMICs,
services required to care for patients across the cancer care continuum and the global cancer

control policy context to improve cancer control in LMICs. It also introduces the two conceptual

frameworks guiding the ARC Project.

Chapter Two reports on the systematic review (Study One) conducted at commencement of the
ARC Project. It discusses relevant literature on improvement strategies adopted to increase
access to cancer treatment and palliative care in LMICs. Chapter Two reviews barriers and
facilitators to implementing identified access improvement strategies and provides an overview
of documented gaps in cancer treatment and care in LMICs. It also provides greater detail of the

two conceptual frameworks guiding the ARC Project.

Chapter Three outlines the methods employed by the ARC Project for Study Two [Part A and
Part B], and integration of findings. It provides details of participants, settings, data collection,

data analysis and ethical approval.

Chapter Four provides the findings of a series of semi-structured interviews with global
radiotherapy experts and provides an in-depth understanding of factors that influence the

successful establishment of radiotherapy services in LMICs (Study Two [Part A]).

The Chapter Five reports on the mid-point meta-inference, which integrates the data from the

systematic review (Study One) and semi-structured interviews (Study Two [Part A)).

Chapter Six provides the empirical findings of a participant validation process (Study Two [Part

B]). The findings from the participant validation accomplished the idea of confirming or disputing
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the relevance of the initial readiness items generated from the findings of Study One and Study

Two [Part A].

In Chapter Seven, the conclusion and implications of the ARC Project are discussed. It also

presents the readiness self-assessment guide that was developed through the integration of the

ARC Project’s data. Strengths and limitations of the ARC Project are also discussed.

Table 1.1: Thesis outline

Content Chapter
Introduction to the ARC Project One
Study One: Systematic review: Two
e  appraising strategies adopted by LMICs to improve access to cancer treatment and palliative care
services; and
o identifying and understanding the facilitators and barriers that contribute to the successful
implementation of cancer treatment and palliative care improvement strategies in LMICs
Methods and research design Three
Study Two (Part A): Semi-structured interviews identifying and describing barriers and facilitators to establishing Four
and sustaining radiotherapy services in LMICs
Mid-point meta-inference integrating data from the systematic review (Study One) and semi-structured interviews Five
(Study Two [Part A]) to gain a deeper understanding of the barriers and facilitators that need to be considered by
LMICs planning to develop a local radiotherapy service
Study Two (Part B): Participant validation process seeking feedback from global radiotherapy experts about the Six
utility of the potential radiotherapy service development readiness assessment requirements identified via the mid-
point meta-inference
Conclusion and implication: Data integration and end-point meta-inference; and presentation of the ‘REadiness Seven

SElf-Assessment (RESEA) Guide’ for LMICs establishing safe and sustainable radiotherapy services
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Chapter Two: Systematic Review (Study One)
2.1 Overview

As explained in Chapter One, many LMICs are ravaged by significant socioeconomic and
healthcare challenges, including a rapid escalation in NCDs, particularly cancer (Meara et al.
2015). Between 1990 and 2013, the 70% increase in cancer mortality occurred in LMICs, with
196.3 million disability-adjusted life years lost (Global Burden of Disease Cancer Collaboration
et al. 2015). Globally, cancer incidence is projected to increase to 22.2 million new cancer
cases by 2030, and LMICs will bear the major burden (Bray et al. 2012).

As discussed in Chapter One, the four approaches to cancer control are: prevention; early
detection; diagnosis and treatment; and survivorship and palliative care. But to date, much of
the focus has been on cancer prevention and early detection strategies in LMICs (Hanson et al.
2015; Raesima et al. 2015). Evidence on how to successfully implement cancer treatment and
palliative care in LMICs is required to develop innovative solutions and advocate for resources
to improve equity in access to cancer treatment services. Once a cancer diagnosis and staging
have been confirmed, it is necessary to consider the treatment options. The aims of cancer
treatment are cure, prevention of recurrence, limitation of functional disability and improvement
of quality of life (palliation). Cancer treatment may involve surgery, radiotherapy, systemic anti-
cancer therapies or combination of these modalities. However, most LMICs: have failed to
organise cancer treatment for people living with cancer; lack adequate cancer treatment
infrastructure; inadequate number of trained professionals to staff available cancer treatment
services; lack access to current cancer treatment evidence; lack the technology, equipment and
information system for quality cancer treatment and palliative care (de Souza et al. 2016; Knaul
et al. 2011; Ngwa & Ngoma 2016).

Currently, 90% of cancer patients in low-income countries are unable to access quality surgical
care (Meara et al. 2015; Sullivan et al. 2015) and a third of LMICs have no functional
radiotherapy services (Abdel-Wahab, Fidarova & Polo 2017), while a fifth of those that do have
only one radiotherapy machine per five million or more population (Abdel-Wahab, Fidarova &
Polo 2017; Atun et al. 2015; Datta, Samiei & Bodis 2014). In most LMICs, many people present
with late-stage cancer and the only treatment option is palliative care (Knaul et al. 2011; WHO
2007). Despite this burden, many LMICs are not able to provide the 52 systemic anti-cancer
therapies and 22 pain and palliative care medicines on the WHO's List of Essential Medicines
(Vanderpuye et al. 2017; Wirtz et al. 2017). Consequently, 80% of people living in LMICs have
little or no access to pain relief (Knaul et al. 2017). Given these challenges, innovative, cost-

effective, and applicable improvement strategies are urgently needed.
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Most HICs able to develop, implement, sustain and scale-up strategies have made progress
expanding access to cancer treatment and palliative care. Previous systematic reviews focusing
on access to cancer treatment and palliative care in HICs have documented: i) facilitators that
drive quality treatment outcomes, which include: strong political commitment; continuity of care;
dedicated financial resources; access to educational and training opportunities; and timely
recognition cancer patients’ supportive care needs (Obeidat, Finnell & Lally 2011; Thompson,
Cheetham & Baxi 2017); and ii) barriers, including: lack of knowledge; lack of awareness and
support; competing priorities; and pervasive misconceptions about treatment quality
(Chamberlain et al. 2016; Luckett et al. 2013).

Understanding barriers and facilitators across the policy, healthcare organisation and
community levels of cancer treatment and palliative care services is essential to inform the
design and implementation of improvement strategies in LMICs (WHO 2002a). In order to
appraise strategies adopted by LMICs to improve access to cancer treatment and palliative care
as well as identify the facilitators and barriers that contribute to the successful implementation, it
was agreed to conduct a systematic review that focused on LMICs and the strategies that have

been effective in optimising cancer treatment and palliative care services.

The systematic review was published in 2018 in the International Journal of Public Health.
Chapter Three contains an expanded version of the findings and discussion from the

publication, which is provided in Appendix C.

2.2 Publication reference

Donkor, A., Luckett, T., Aranda, S., Phillips, J.L 2018, ‘Barriers and facilitators to implementation
of cancer treatment and palliative care strategies in low and middle-income countries: systematic

review’, International Journal of Public Health, vol. 63, no. 9, pp. 1047-57.

2.3 Objectives

The objectives of this systematic review [Study One] were to:

e appraise strategies adopted by LMICs to improve access to cancer treatment and

palliative care services; and

¢ identify and understand the facilitators and barriers that contribute to the successful
implementation of cancer treatment and palliative care improvement strategies in
LMICs.

2.4 Methods

A systematic review was conducted and reported in accordance with the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) Statement (Moher et al. 2009).

40



The systematic review was specifically conducted to focus on care needs across the cancer
care continuum. Guided by the WHO’s conceptual frameworks, namely: Innovative Care for
Chronic Condition Framework and Health System Building Blocks Framework for Action (WHO
2007; WHO 2002a), this systematic review collectively analysed the implementation
experiences and identified barriers and facilitators of multiple cancer treatment and palliative
care improvement strategies in LMICs. The application of the two conceptual frameworks was
novel because they provided a robust structure for understanding several influential factors that
are crucial to local circumstances and revealed meaningful themes across diverse initiatives.
The details of the WHO’s Innovative Care for Chronic Condition Framework and Health System
Building Blocks Framework for Action are presented below (WHO 2007; WHO 2002a).

2.4.1 The WHO’s Innovative Care for Chronic Conditions Framework

The first framework guiding the ARC Project is the WHO’s Innovative Care for Chronic
Conditions Framework (WHO 2002a). The WHO’s Innovative Care for Chronic Conditions
Framework is a multi-level framework that has been used successfully over the past 15 years to
re-design and transform care for chronic conditions across a variety of different health systems
(Epping-Jordan et al. 2004; Mayosi et al. 2009; Nufio et al. 2012). The implementation
perspective of the WHO’s Innovative Care for Chronic Conditions Framework emphasises
essential actions at the: i) micro (patient); ii) meso (healthcare organisation and community);
and iii) macro (policy) levels (WHO 2002a). Figure 2. 1 provides a diagrammatic description of
the WHO'’s Innovative Care for Chronic Conditions Framework and its critical components are
described below.

Positive Policy Environment
= Prom

= [
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= Raise awareness and reduce * Promote continuity and
Stigma coordination
= Encourage better oulcomes * Encourage quality through
e cadership and supporn leadership and incentives
e and equip health
ms

SErvices A4 ’iﬂ% %
: : ‘,'.ﬁ\\'a 9%401

o

and prevention

Patients and Families

Better Outcomes for Chronic Conditions

Figure 2. 1: The WHO’s Innovative Care for Chronic Conditions Framework

Reproduced, with permission sought from the WHO (refer to Appendix A)
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Macro-level: Building blocks for the positive policy environment

Positive policies are critical for coordinating principles, values and strategies of governments to
control chronic conditions, such as cancer (WHO 2002a). Positive policy context is essential
because with well-articulated policies, decision-makers can impact the health of the population
(WHO 2002a). Essential components for the positive policy environment include: i) providing
leadership and advocacy; ii) integrating policies; iii) strengthening partnerships; iv) supportive
legislative framework; v) developing and allocating human resources; and vi) promoting

consistent financing, which are described below (WHO 2002a).

Providing leadership and advocacy

Health system planning begins with the creation of a vision. Healthcare professionals, civil
societies and religious leaders can influence political leaders to commit resources to advance
vision to improve cancer control. Supports from political leaders are required to create positive
policy environments for healthcare organisations, patients and their families, as well as
communities. Advocacy and awareness strategies, such as media campaigns are important in

gaining leadership support to improve care for people living with cancer (WHO 2002a).

Integrating policies

Policies are useful when they are coherent across diseases and sectors (WHO 2002a). Cancer
policies and plans must be updated continually because health planning and policymaking are
ongoing processes. The updates should be based on current evidence, priorities and needs of
the population. Cancer policies ought to be comprehensive to include awareness, prevention,
diagnosis, treatment and palliative care strategies. Policies are considered effective when they

link government and community-based programmes (WHO 2002a).

Strengthening partnerships

Partnerships among governments, private and charitable sectors have the ability to impact
health and improve care for people living with cancer (WHO 2002a). Cancer patients, families,
religious groups, schools, local governments and professional bodies are considered important
partners in cancer treatment and care delivery. It is critical to partner with different government
sectors, such as agriculture, labour, transportation and education to identify policies that can

improve population health while tackling economic needs (WHO 2002a).

Supportive legislative frameworks

Legislation and regulations have the potential to influence cancer control (WHO 2002a).
Legislation can safeguard the rights of people living with cancer. It is considered imperative to

develop and enforce regulatory frameworks to protect healthcare institutions and workers. Anti-
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discrimination laws and policies can be adopted to prevent employment and housing

discrimination against people living with cancer (WHO 2002a).
Developing and allocating human resources

It is considered important for educational authorities to develop or upgrade nursing, allied and
medical school curricula to address the needs of people living with cancer (WHO 2002a).
Ministries responsible for health and education have important connection and play a crucial
role in improving care for people living with cancer. Continuous professional development
mechanisms for healthcare professionals can advance care for people living with cancer (WHO
2002a).

Promoting consistent financing

Financing is a critical mechanism through which cancer policies and plans are translated into
action. It is considered crucial to structure financing so that resources can be sustained.
Appropriate financial mobilisation and allocation should be used to encourage the design and

implementation of innovative strategies to care for people living with cancer (WHO 2002a).
Meso-level: Building blocks for the healthcare organisation

At the meso-level, the building blocks for healthcare organisation creates an environment that
coordinates the delivery and evaluates the quality of the services provided (WHO 2002a). The
healthcare organisation has a duty to equip healthcare personnel with the tools and expertise
they need to perform their roles. Crucial components for the healthcare organisation include: i)
promoting continuity and coordination; ii) encouraging quality care through leadership and
incentives; iii) organising and equipping healthcare teams; iv) supporting self-management and

prevention; and v) using information system, which are detailed below (WHO 2002a).
Promoting continuity and coordination

People with living with cancer require healthcare services that are coordinated across levels of
providers and care. Effective communication is critical among healthcare professionals who
care for people living with cancer and their families (Licqurish et al. 2019; Thorne et al. 2008).
Utilising the skills and knowledge of a multidisciplinary team of healthcare professionals is
important to address the complex clinical and non-clinical needs of people living with cancer
and their families. Healthcare organisations ought to schedule follow-up visits to ensure

continuity of cancer care (WHO 2002a).
Encouraging quality care through leadership and incentives

Support from healthcare leaders is essential for improving the care for people living with cancer.

Efforts to aligning incentives for healthcare professionals and administrators are considered
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critical in attracting and retaining qualified employees. Healthcare leaders play a crucial role in

creating a healthcare environment that promotes quality (WHO 2002a).

Organising and equipping healthcare teams

Cancer care teams require medical equipment, essential medicines, laboratory services and
medical supplies to deliver cancer care that is based on evidence. Clinical guidelines are
considered important to support optimal decision making (Tsao et al. 2005). Cancer care teams
require effective interpersonal and communication skills to support people living with cancer and
their families to manage cancer and treatment related side effects (Berkhof et al. 2011). Cancer
care teams’ ability to communicate effectively is critical to promote information dissemination
and shared decision-making with patients and their families. Cancer care teams ought to work

collaboratively to manage people with chronic conditions (WHO 2002a).

Supporting self-management and prevention

It has been identified that people living with cancer and their families require information about
self-management strategies (Warsi et al. 2004). Self-management strategies that provide
cancer patients with the relevant information, skills and ability to engage help minimise
complications and unavoidable consequences related to cancer and its treatment (Boger et al.
2015; Hibbard et al. 2007). Cancer care professionals play a critical role in educating people
living with cancer and their families about self-management strategies (WHO 2002a). Self-
management strategies for people living with cancer have been found to be related to
empowerment, enhanced participation in shared decision-making, increased treatment
adherence, reduced pain and fatigue, reduced psychosocial stress and increased health

promoting behaviours (Boger et al. 2015; Lovell et al. 2014; McCorkle et al. 2011).

Information systems

Information systems play a crucial role in gathering, organising and disseminating data about
epidemiology, treatment and outcomes. The purpose is to use the generated data to improve
planning and standard of care for people living with cancer. It is considered critical to integrate a
systematic approach for collecting valuable cancer patient information to inform clinical decision
making (WHO 2002a).

Meso-level: Building blocks for the community

Community resources are important to the management of chronic conditions. Community
services can be organised to complement healthcare organisations (WHO 2002a). To enhance
care for people living with cancer, the WHO’s Innovative Care for Chronic Conditions

Framework defines four critical components.
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Raising awareness and reduce stigma

Leaders of community-based organisations, faith-based organisations, civil societies and
support groups are well-situated to create awareness and advocate for services to improve care
for people living with cancer. Useful formal and informal community leaders, such as faith-based
leaders can be reliable voices for informing the public about the rising burden of cancer, stress
the importance of cancer prevention, early detection and treatment as well as support cancer
patients to alleviate fears related to cancer (WHO Hervé 2018; Leyva et al. 2017; 2002a).
Strategies to prevent stigma of cancer ought to partner with community leaders because of their
respected community status (Oystacher et al. 2018). It is critical for community leaders to be
knowledgeable about the burden of cancer and control strategies. Similarly, community leaders
can lobby political leaders to increase support for strategies to improve care for people living
with cancer (WHO 2002a).

Encouraging better outcomes through leadership and support

Identifying influential community leaders to support actions to improve care for people living with
cancer is considered essential. These leaders include chiefs, queens, majors, faith-based
leaders and school authorities. Credible community groups or organisations can advocate for
quality care for people with living with cancer. Community leaders are perfectly positioned to

provide social support services for people living with cancer (WHO 2002a).

Mobilising and coordinating resources

Community leaders can be inspired to raise funds to support the training of community health
workers and health promotion and prevention campaigns. Community leaders and groups can
also be mobilised to generate funds to support the purchase of basic essential equipment,
medical supplies and transport scheme programme to assist people living with cancer (WHO
2002a).

Providing complementary services

Community volunteers and health workers are informal networks of providers who are valuable
in the cancer prevention and control (Bittencourt & Scarinci 2019). Community health workers
can be used to build a link between the community and the healthcare organisation. Community
health workers can also be trained to provide basic health services, such as navigators for

people living with cancer (WHO 2002a).

Micro-level: Building blocks at the patient interaction level

Positive outcomes from cancer treatment can be attained when patients and their families,
community partners and cancer care teams are informed, motivated, prepared and work
together (WHO 2002a). The WHO's Innovative Care for Chronic Conditions Framework
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recognises that people living with cancer and their families become active participants in their
care when each level of the healthcare system are integrated. People living with cancer and
their families ought to be informed about their cancer diagnosis, including: expected
complications; and strategies to prevent complications and manage symptoms. Similarly,
people living with cancer and their families ought to be prepared with skills, necessary
medicines, self-monitoring tools and medical equipment to participate in the management of
cancer home (WHO 2002a).

2.4.2 The WHO’s Health System Building Blocks Framework for Action

The second framework guiding the ARC Project is the WHO’s Health System Building Blocks
Framework for Action (WHO 2007). The WHO'’s Health System Building Blocks Framework for
Action defines the desired attributes of a health system. The WHO’s Health System Building
Blocks Framework for Action also provides ways to identify gaps that may exist in a health
system (WHO 2007). The WHO'’s Health System Building Blocks Framework for Action consists
of six building blocks, namely: i) service delivery; ii) health workforce; iii) information; iv) medical
products, vaccines and technologies; v) financing; and vi) leadership and governance (WHO
2007) (refer to Figure 2. 2).

SYSTEM BUILDING BLOCKS OVERALL GOALS / DUTCOMES

SERVICE DELIVERY l

HEALTH WORKFORCE I ACCESS IMPROVED HEALTH (LEVEL AND EQUITY) l
COVERAGE

INFORMATION ' . RESPOMNSIVEMESS '

MEDICAL PRODUCTS, VACCINES & TECHNOLOGIES l SOCIAL AND FINANCIAL RISK PROTECTION I
QUALITY

FINANCING l SAFETY IMPROVED EFFICIENCY I

LEADERSHIP / GOVERNANCE L

Figure 2. 2: The WHO'’s Health System Building Blocks Framework for Action

Reproduced, with permission sought from the WHO (refer to Appendix B)

Since the development of the WHO’s Health System Building Blocks Framework for Action,
most Member States of WHO, the United States of America President’'s Emergency Plan for
AIDS Relief and other international organisations have placed importance on the organisation,
prioritisation and implementation of healthcare improvement strategies in the six areas of
strengthening health systems (Adam et al. 2011; Bigdeli et al. 2013; Lohman et al. 2017). The
six building blocks within the Health System Building Blocks Framework for Action are described

below.
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Service delivery

Appropriate and responsive service delivery is considered critical to address the needs of
people living with cancer and their families. Appropriate and responsive cancer services are
those which provide safe, timely and quality care to those that need it with minimum waste
(WHO 2007). Appropriate and responsive cancer services can be delivered in the: home,
community; workplace; or health facilities. The service delivery building block of the Health
System Building Blocks Framework for Action highlights the importance of understanding the
demand for services, developing integrated services, infrastructure and logistics, organisation of
provider networks and good management to ensure access to quality, safe and continuous care

across the cancer care continuum and different locations (WHO 2007).
Information

The strategic use of cancer information, research and intelligence are critical in governing and
managing cancer care services. A well-functioning cancer information system is one that
ensures the production, analysis, dissemination and use of accurate and reliable cancer
information by policy- and decision-makers (WHO 2007). The cancer information system ought
to have the capacity to: generate population and facility-based data; detect, investigate,
communicate and contain events that threaten public health security; and analyse information

and promote the accessibility of knowledge (WHO 2007).
Health workforce

Cancer care workforce are committed people engaged in actions to protect and improve the
health and wellbeing of people living with cancer. A well-performing cancer care workforce is
one which is available, responsive, competent and productive (WHO 2007). A country-wide plan
is considered critical to manage workforce dynamics and improve distribution. Similarly, a
regulatory authority is required to maintain the quality of education and practice. Continuous
investment in cancer care workforce development is essential to address critical shortages of

workers, scale-up numbers of workers in a sustainable manner (WHO 2007).
Financing and social protection

A well-functioning health system has the capacity to raise adequate funds for health to protect
people living with cancer and their families from financial hardship related to paying for the
needed cancer services. There is no single model for health financing (WHO 2007). Most health
financing includes a mix of public, private and goodwill financing and provision. Generating
enough funds, promoting accountability and transparency and effective allocation of resources

are critical principles to sustain health financing (WHO 2007).
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Medical products, vaccines and technologies

A well-performing health system is one which ensures equitable access to essential medicines,
vaccines and technologies (WHO 2007). Countries ought to have national policies, standards,
guidelines and regulators to ensure quality medical products, vaccines and technologies.
Having procurement, storage, supply and distribution systems are crucial to minimising waste.
To achieve cost-effectiveness, countries ought to have access to information on prices and the
capacity to set and negotiate prices of medical products, vaccines and technologies (WHO
2007).

Leadership and governance

There is no clear plan for good health leadership and governance. Governments have the
responsibility of overseeing and guiding the health system to protect the public interest. Health
leaders ought to design regulations and incentives, develop health policies, provide intelligence
and oversight, build collaborations and coalitions and ensure transparency to achieve health

system performance and meaningful accountability (WHO 2007).
2.4.3 Eligibility criteria

Included studies were: all conducted in countries categorised by the World Bank Group (2017)
Classification as being ‘low income’, ‘middle income’, ‘developing’, ‘less-resourced’ or ‘limited
resourced’; published in an English peer-reviewed journal since 1990; reporting empirical data
related to the impact of a strategy, intervention or programme designed to improve access to
surgery, radiotherapy, systemic anti-cancer therapies and/or palliative care. An ‘access
improvement strategy’ was defined as any programme, plan, intervention or policy implemented
to ensure cancer surgery, radiotherapy, systemic anti-cancer therapies, other essential cancer
medicines, and/or palliative care services were more available, accessible, adequate,
affordable, and appropriate. Studies focusing exclusively on cancer prevention or early

detection were excluded.
2.4.4 Information sources and search strategy

Search terms were devised from relevant Cochrane Reviews (Dudley & Garner 2011; Kredo et
al. 2013). A combination of Medical Subject Headings (MeSH) and keywords for LMICs, cancer,
treatment modalities and healthcare delivery were used. Appendix D shows the detailed search

strategy.

Between 4™ April and 6" May 2017, three electronic databases — MEDLINE (EBSCO), CINAHL
(EBSCO) and the Cochrane Library, were searched for relevant articles. These were selected,

as they provide indexing for extensive international journals and regularly updated with relevant
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resources covering health topics. Reference lists of relevant articles were hand-searched to

identify additional articles. Articles were exported to and managed in EndNote X8 software.

2.4.5 Study selection

After removal of duplicates, all titles and abstracts were screened against the eligibility criteria
(AD). Ten percent of the articles were screened by a second reviewer (TL), with 98.5%

agreement being reached. Ineligible articles were removed. Full-text of all potentially relevant
articles were retrieved, and further eligibility and quality assessments were undertaken by AD

alone, with discussions among the wider team as necessary.

2.4.6 Data items and collection process

Data were extracted into a standardised data collection form using Microsoft Excel 2016 (AD)
guided by a modified Standards for Quality Improvement Reporting Excellence (SQUIRE 2.0)
tool (Ogrinc et al. 2016).

2.4.7 Quality assessment

The quality of the studies was also assessed based on SQUIRE (AD). The Australian National
Health and Medical Research Council approved rating system was used to rank the level of

evidence.

2.4.8 Synthesis

Due to the range of designs and outcomes involved, a narrative synthesis using approaches
described by Popay and colleagues (2006) was adopted. Included studies were independently
coded by two reviewers (AD and TL) to map strategies against the WHQO’s conceptual
frameworks, namely: Innovative Care for Chronic Condition Framework and Health System
Building Blocks Framework for Action (WHO 2007; WHO 2002a). Any discrepancies were

resolved through discussion.

2.5 Results

The initial search identified 3063 articles, with another six identified during hand searching. After
removal of duplicates and screening, 138 articles underwent a full-text review. Nineteen articles
met the inclusion criteria, with one study reported across two publications (Garcia-Gonzalez,

Boultbee & Epstein 2015; Kanavos, Vandoros & Garcia-Gonzalez 2009) (refer to Figure 2.3).
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Figure 2.3: Flow diagram illustrating study search and selection in the systematic review
2.5.1 Study characteristics

Evidence on strategies for increasing access to cancer treatment and palliative care came from

12 different LMICs, mostly African nations.

The maijority of studies (61%, n=11) focused on increasing palliative care access (Ali 2016;
Banerjee 2009; Boit et al. 2014; Gafer & Elhaj 2014; Herce et al. 2014; Krakauer et al. 2015; Lal
et al. 2015; Paiva et al. 2012; Shamieh & Hui 2015; Tapsfield & Bates 2011; Wang et al. 2013),
while a fifth (22%, n=4) focused on strengthening radiotherapy services (Agrawal et al. 2011;
Efstathiou et al. 2016; Einck et al. 2014; Galalae et al. 2015). A tenth (11% n=2) focused on
improving integrative cancer care (Brown et al. 2017; Nwogu et al. 2016), and only one study
focused on improving anti-cancer drug access (Garcia-Gonzalez, Boultbee & Epstein 2015;

Kanavos, Vandoros & Garcia-Gonzalez 2009).
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2.5.2 Quality assessment

Apart from one (Wang et al. 2013) randomised controlled trial (RCT), with high cross-group
contamination, the studies all generated low-level evidence predominately from case reports
(n=11, 61%) (Agrawal et al. 2011; Ali 2016; Boit et al. 2014; Brown et al. 2017; Efstathiou et al.
2016; Einck et al. 2014; Galalae et al. 2015; Garcia-Gonzalez, Boultbee & Epstein 2015;
Krakauer et al. 2015; Nwogu et al. 2016; Shamieh & Hui 2015). Overall, the studies were of
poor quality. None were underpinned by a conceptual framework or theory; two-thirds (67 %,
n=12) did not evaluate the strategy (Ali 2016; Banerjee 2009; Boit et al. 2014; Brown et al.
2017; Efstathiou et al. 2016; Einck et al. 2014; Gafer & Elhaj 2014; Garcia-Gonzalez, Boultbee
& Epstein 2015; Krakauer et al. 2015; Nwogu et al. 2016; Shamieh & Hui 2015; Tapsfield &
Bates 2011); 44% (n=8) did not describe the methods (Boit et al. 2014; Efstathiou et al. 2016;
Einck et al. 2014; Gafer & Elhaj 2014; Galalae et al. 2015; Garcia-Gonzalez, Boultbee & Epstein
2015; Krakauer et al. 2015; Shamieh & Hui 2015); and less than a third (n=5) had secured
ethics approval (Galalae et al. 2015; Herce et al. 2014; Paiva et al. 2012; Tapsfield & Bates
2011; Wang et al. 2013).

2.5.3 Identified efforts to improve cancer care in LMICs

The systematic review (Study One) identified several efforts to improve cancer care in LMICs.
Strategies adopted by LMICs are summarised further down the Chapter in Table 2.1 and are
discussed in detail below. A large number of the identified efforts included: multi-sectoral
partnerships initiative; training and educational initiatives; research improvement through

collaborations; and global and community mobilisation of resources.

Multi-sectoral partnerships initiative

Multi-sectoral partnerships are now built into the design of a variety of strategies to improve
cancer care in LMICs. Often, multi-sectoral partnerships initiative involving the public, civil
society organisations and/or private sector provide: funding; human resources; awareness and
advocacy; and technical assistance to support radiotherapy, palliative care and integrated
cancer care improvement (Agrawal et al. 2011; Ali 2016; Brown et al. 2017; Efstathiou et al.
2016; Nwogu et al. 2016). Multi-sectoral partnerships initiative is often achieved through
leadership, as well as meaningful and inclusive stakeholder engagement in each step of the
partnership process. For instance, by strengthening multi-sectoral partnerships, over 30,000
patients have accessed palliative care services in Kenya. Consistent funding from international
partners enables in-country training of healthcare professionals to provide palliative care for

more people and their families (Ali 2016).
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Training and educational initiatives

Several studies acknowledged that to mitigate brain drain and promote sustainability of human
resources, governments, civil society organisations and international agencies have been
mobilising and allocating resources toward training and educational programmes for cancer
specialists in LMICs (Agrawal et al. 2011; Efstathiou et al. 2016). Tele-education initiatives have
been developed in some LMICs and tailored to various health literacy and cancer care
workforce needs to promote acceptance and participation (Agrawal et al. 2011). Another
workforce capacity building initiative is the ‘train-the-trainer’. Train-the-trainer programmes are
unique collaborations with host LMIC radiotherapy centre and experts from HICs (Einck et al.
2014). The primary purpose of train-the-trainer programme is to help build radiotherapy
workforce capacity in LMICs through a sustainable and scale-up mechanism. Deploying
qualified and committed radiation oncologists, radiation therapists and medical physicists for
one month or even more than one year to work as volunteers, alongside local radiotherapy staff
to train the workforce in a locally tailored and culturally appropriate environment is a key

characteristic of train-the-trainers programmes (Einck et al. 2014; Galalae et al. 2015).
Research improvement through collaborations

It was identified that international research collaborations have been formed to promote
capacity building for research to effectively measure outcomes of new technologies
implemented to improve radiotherapy services (Efstathiou et al. 2016; Einck et al. 2014; Galalae
et al. 2015). One example is the collaboration between Christian-Albrechts-University Kiel in
Germany and Chiang Mai University in Thailand, which is an academic health institution
research collaboration to improve quality and safe delivery of radiotherapy services in the LMIC
(Galalae et al. 2015). This research collaboration involving radiation oncologists and medical
physicists from both a HIC and LMIC have implemented image-guided gynaecological
brachytherapy to determine which interventions are effective in ensuring disease free survival in
cervical cancer patients (Galalae et al. 2015). For research efforts, there is an acknowledgment
that data collection, analysis and dissemination needs improvement in LMICs. As a result,
international agencies, such as International Agency for Research on Cancer are working to
optimise cancer data capturing in LMICs through advocacy, training, provision of resources; and

technical assistance to design and implement cancer registries (Efstathiou et al. 2016).
Global and community mobilisation of resources

It was identified that HICs governments, global cancer leaders and international
agencies/organisations have been developing cancer control initiatives that are evidence-based
with partners institutions in LMICs to improve cancer care (Brown et al. 2017; Einck et al. 2014;
Gafer & Elhaj 2014). International agencies/organisations that have assumed leadership roles in

improving cancer care in LMICs include: WHO; UICC; IAEA,; International Agency for Research
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on Cancer; Radiating Hope; and Worldwide Hospice Palliative Care Alliance. It was also
identified that regional and/or community organisations, such as the African Palliative Care
Association and Kenya Hospices and Palliative Care Association have been carrying out
capacity-building activities on a participatory basis to improve cancer care, particularly palliative
care services (Ali 2016; Boit et al. 2014; Gafer & Elhaj 2014). Global and community
mobilisation efforts vary based on the LMIC’s cancer care needs. However, global and
community mobilisation strategies that address palliative care include: providing leadership and
advocacy; promoting consistent financing; organising and equipping healthcare professionals
with essential medicines such as morphine; promoting palliative care education; and enhancing
patient’s capacity for self-management (Ali 2016; Herce et al. 2014; Krakauer et al. 2015;
Tapsfield & Bates 2011). A large-scale collaborative effort was the reviewing of national opioid
policies in Vietham, which resulted in an increased in morphine consumption from 0.06 to 0.46
mg/year (Krakauer et al. 2015).
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Table 2.1: Studies describing strategies adopted to improve access to cancer treatment and palliative care in LMICs,1990-2017

Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
Brown (2017)*, To describe the “Edinburgh Setting: Integrated cancer care Positive policy environment; Strategies implemented
2015-2018 Malawi Breast Cancer Project’ (Chemotherapy, Surgery and e  Strengthen partnership (partnership with academic health but not evaluated.
initiative which started in 2015. Palliative Care) at a Tertiary institutions);
hospital. e Promote consistent financing (financial assistance from
Case report. foreign government with an amount of £185K);
Participants: Breast cancer nurse  ®  Develop and allocate human resources (Specialist breast
Level IV. specialists (n=1) Other team cancer nurse role);
members (n=2); Healthcare Organisations:
Pathology technicians (n=2); e  Promote continuity and coordination (Breast cancer MDT
Data management team meeting) and;
(n=unknown). ¢  Organise and equip healthcare team (Breast cancer
educational programme, Estrogen Receptor testing); and
e  Use information systems (a clinical data management
system).
Nwogu (2016), The establishment of a Setting: Integrated cancer care Positive policy environment: Between 2014 and 2016,
Nigeria; nongovernmental organization (Chemotherapy, Surgery and e Strengthen partnership (Partnership with a private enterprise, ~ there was 17.4 %
2009 (NGO) to stimulate the Palliative Care) at a Secondary average annual

development of partnerships
among oncology professionals,
private enterprise, and academic
institutions.

Case report.

Level IV.

hospital.

Participants: Health and non-
healthcare professionals
(n=unknown).

and collaborations with multiple academic health institutions);
o Consistent financing (private sector providing financial
support with an unknown amount);
e  Provide leadership and advocacy (establishment of an NGO);
o Develop and allocate human resources (one-off cancer
control capacity building workshop)
Healthcare organisation:
e  Promote continuity and coordination (clinical MDT meeting);

increased in patients’
access to the cancer
centre.

54



Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
e  Organise and equip healthcare team (establishment of a
comprehensive cancer centre);
e Use information systems (a clinical data management
system);
Community:
e  Mobilise and coordinate resources (coordinating community
institutions and accessing funds).
Efstathiou To outline a system approach Setting: Tertiary hospital Positive policy environment: Between 2001 and 2014,
(820t16)*, gf‘d Stertiest of kft'ly quzstions to (Radiotherapy). e Strengthen partnership (public-private partnership); there V|V?3 4% ave][age
otswana; irect strategy towar . A . - annual increase o
i establishinggciluali et ¢  Promote consistent financing (private sector providing AR T

Ali (2016), Kenya;
2010

services and highlight the story
of private-public investment in
Botswana from the late 1990s to

the present.
Case report.
Level IV.

To provide palliative care

services for more patients and

their families.
Case report.

Level IV.

Participants: Staff strength
(n>30).

Setting: Secondary hospital
(Palliative care).

Participants: Healthcare
professionals (n=220);

Provincial hospitals (n=11).

treatment and government funding treatment cost);

o Develop and allocate human resources (out-of-country
training for radiation oncologists);

Healthcare organisation:

o Organise and equip healthcare team (installed linear
accelerator).

o Population-based cancer registries with technical support
from International Agency for Research on Cancer

Positive policy environment:

e  Strengthen partnership (public-non-profit partnership);

e  Promote consistent financing (international grant with Phase
1: £120K and Phase II: £175K);

e Provide leadership and advocacy (Advocacy for the MoH to
procure morphine);

radiotherapy.

Within a year over 30,000
patients accessed
palliative care services.
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)

Shamieh (2015),  To describe the King Hussein

Jordan; Cancer Centre palliative care

Not stated programme and its integration
into the oncology setting to
optimise care delivery for
patients with cancer.

Case report.

Level IV.

Setting: Tertiary hospital
(Palliative Care).

Participants: 2012 staff strength
included palliative care
physicians (n=3), home care
nurses (n=4), social worker
(n=1), clinical pharmacists (n=2)
and medical residents (n=3);
Total patient consultations at the
inpatient clinic (n=400);

Total patient admissions at the 8
beds inpatient unit (n=979);
Home care enrolment (n=658):
(n=177 initial visits, n=1031
routine follow-up visits, n=156
crisis visits);

Bereavement visits (n=137).

e Develop and allocate human resources (in-country training of
healthcare professionals);

Healthcare organisation:

e  Promote continuity and coordination (nurse coordinators);

e Organise and equip healthcare team (integration of palliative
care services into 11 provincial hospitals);

Community:
e Mobilise and coordinate resources (mobilisation of community
volunteers).
Positive policy environment: Palliative care strategies
e Develop and allocate human resources (in-country training for ~ implemented but not
healthcare professional); evaluated.

Healthcare organisation:

e  Promote continuity and coordination (nurse coordinator);

e Organise and equip healthcare team (provided healthcare
professionals with essential pain medicines);

e  Support self-management and prevention (provided patients
and family members with skills).
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
Lal (2015), India; ~ To describe a number of novel Setting: Tertiary hospital Healthcare organisation: Reduction in VAS score
Not stated palliative care steps that have (Palliative care). e Organise and equip healthcare team (provided healthcare (p-value <0.01).
been taken to respond to our professionals with essential pain medicines);
patients diverse and serious Participants: Total patients e Support self-management and prevention (provided patients
needs. clinically evaluated (n=156); and family members with skills).
Males (n=87);
Retrospective Review. Mean age (x=41.5,
SD=unknown);
Level IV. Urban habitants (n=111).
Krakauer (2015)*,  To report progress toward Setting: Nationwide (Palliative Positive policy environment: Between 2003 and 2010,
Vietnam; eliminating barriers to opioid care). o Strengthen partnership (partnership with multiple local there was an increased in
2006 accessibility in Vietnam, using a sectors); morphine consumption

Garcia-Gonzalez
(2015)*, General;

2001-current

balanced policy method,
developed by the Pain & Policy
Studies Group.

Case report.

Level IV.

To describe the structure of the
Glivec International Patient
Assistance Programme
(GIPAP), as well as important

Participants: Ministry of Health
officials (n=2).

Setting: LMICs (Chemotherapy).

Participants: Total GIPAP
patients in 2015 (n=49,484);

o Integrate policy (reviewed national opioid policies);

o  Support legislative framework (regulations on the accessibility

and prescription of opioids);

e Provide leadership and advocacy (organised workshops on
opioid policy);

o Develop and allocate human resources (out-of-country
fellowship on pain and policy);

Healthcare organisation:

¢  Organise and equip healthcare team (accessibility of
essential pain medicines).

Positive policy environment:

o Strengthen partnership (private-non-profit partnership);

e  Promote consistent financing (financial assistance from an
industry with an unknown amount);

Healthcare organisation:

from 0.06 to 0.46
mglyear;

Increased in palliative
care service from 3 to 15
over same.

80 countries have
benefited from the access
strategy;
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
lessons that have contributed to ~ Mean age (x=unknown, o Organise and equip healthcare team (free donation of Free access to imatinib
the success of the program. SD=unknown); imatinib to eligible cancer patients); with 2.3 million doses
Total number of GIPAP e  Support self-management and prevention (peer-to-support). monthly.
Case report. physicians (n=1 ,502)
Level IV.
Kanavos (2009)%,  To identify and discuss the Setting: LMICs (Chemotherapy).  Positive policy environment: Between 2005 and 2007,
General; socio-economic and e Strengthen partnership (private-non-profit partnership); survival rate was 66%.
2001-current demographic characteristics of - paicinants: Total patients e Promote consistent financing (financial assistance from an
the patients participating in (n=13,568); Males (n=8,453); industry with an unknown amount);

GIPAP and analyse the impact
the programme is having on
health outcomes.

Mean age (x=38.7, Healthcare organisation:
SD=unknown). ¢ Organise and equip healthcare team (free donation of
imatinib to eligible cancer patients);

Retrospective Review e  Support self-management and prevention (peer-to-support).

Level IV.
Galalae (2015)%, To describe an exchange Setting: Tertiary hospital Positive policy environment: Strategies implemented;
Thailand; programme of researchers and (Brachytherapy). o Strengthen partnership ((partnership with academic health and 19 months follow up
1999-current clinicians/physicists between institutions); revealed 93.1% local

two universities that led to the control, 86.2% disease-

development of image-guided rpazrit:t;;gsrg;;zgsiesigc:r?gshedical . Dev:lop and allocate hluman resources (international free survival, and 96.6%
brachytherapy. hsicists (n=ungl;<nown) exchange prggrgmme), overall survival in 29
pnhy : Healthcare organisation: cervical cancer patients.

e  Organise and equip healthcare team (develop image-guided

Case report. .
brachytherapy protocols for cervical cancer).

Level IV.
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)

e  Promote international research collaboration to improve
quality and safe radiotherapy service

Herce (2014), To report the results of a Setting: Secondary hospital Positive policy environment; Reported pain score;
Malawi; situation analysis, including (Palliative care). o Strengthen partnership (public-non-profit partnership); Non-significant
2011 early outcomes from the Neno e Promote consistent financing (international grant with an decreased between
Palliative Care Programme. Participants: Health team amount of £20K); ba_selme and follow-up
. included physician (n=1), clinical  Healthcare organisation: Ei'tTei‘i?Z é?\;;lglue=0-5);
Retrospective cohort study. offlcrzrz (sz)r;j’f“'ﬁt'\r’e canrie 1 *  Promote continuity and coordination (nurse coordinators and  psychosocial supports,
Level l1I-2. ggs'lmIUilt(;/ I'ge;n%, Wl(J)rskZF(S i )’ Comml.'mity health .workers); . . L but qo baseline data
(n=691) and MoH home-based e Organise and equip healthcare team (integration of palliative ~ provided.
care volunteers (n=150); care service);
Total number of patients enrolled e  Support self-management and prevention (provided patients
from January to October 2012 and family members with skills to monitor symptoms);
(n=63); Mean age (x=48, Community:
SElRAA, ) o  Better outcome through leadership and support (collaboration
E\:]Lirgg)e 7B GETEET R with local community-based and faith-based organisation);

Total number of consultations at ~ ® Mobilise and coordinate resources (engaging community

the outpatient palliative clinic leaders and volunteers);
(n=57); inpatient clinic (n=32); Provide complementary services (providing counselling and

home care (n=22). socioeconomic supports).
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
Gafer (2014), To review the current state of Setting: Tertiary hospital Positive policy environment: Strategies implemented
Sudan; services and progress in (Palliative care). e  Promote consistent financing (international grant with but not evaluated.
2010 education Qf pal!iative care for unknown amount);
cancer patients in Sudan. Participants: Trained clinicians ¢ Provide leadership and advocacy (lectures on palliative care
. . (n=30); by international and local healthcare professionals);
Retrospective Review. Ioiagff::?gr_i‘i"f?:)ﬁt;g% :29 e Develop and allocate human resources (in-country training of
utpati ini . )
1 (010 s (55,
Mean age (x=51, SD=unknown); e o .
Total patients evaluated at the e  Promote continuity and coordination (nurse coordinator);
inpatient clinic from 2011 t0 2014 ®  Organise and equip healthcare team (Integration of palliative
(n=680); care services into an oncology setting);
Total patients visited at home e  Support self-management and prevention (provided patients
(n=344). and family members with skills to monitor symptoms);
Community:
e Raise awareness and reduce stigma (community
participatory).
Einck (2014)*, To implement a high-dose-rate setting: Tertiary hospital Positive policy environment: Strategies implemented
Senegal; brachytherapy programme for (Brachytherapy). e Strengthen partnership (public-non-profit partnership); but not evaluated.
2012 carcinoma of the cervix in Healthcare organisation:

Senegal.
Case report.

Level IV.

Participants: Senegal
radiotherapy staff strength
included: radiation oncologists
(n=2), radiation therapists (n=2)
and medical physicists (n=3);
Volunteer medical team from
Global Radiation Oncology
Workforce include radiation

o  Organise and equip healthcare team (donation of high-dose-
rate brachytherapy equipment, and development of treatment
protocol).
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
oncologists (n=2), medical
physicists (n=2), radiation
oncology resident (n=1), and
radiation oncology nurse (n=1)
Boit (2014), To describe how Kimbilio Setting: Secondary hospital Positive policy environment: No evaluation.
Kenya; Hospice started, the impact it (Palliative care). e  Promote consistent financing (international donations and
2009-current has made in the community, and grants with unknown amount);
how it V‘(%rks W'tlh Iocgl and Participants: Trained clinicians e Develop and allocate human resources (in-country training for
S e (00 st prfesona
g P Total patients admitted in 2013 at  Community:
throughout Kenya. Kimbilio (n=229) Males (n=94): Y
imbilio (n=229); Males (n=94) o Raise awareness and reduce stigma (community
Mean age, (x=unknown, - .
Case report, SD=unknown). Paﬁ|§|patOFY), . N .
e  Provide complementary services (spiritual services).
Level IV.
Wang (2013), To evaluate clinical pharmacist-  Setting: Tertiary hospital Healthcare organisation: Patients’ knowledge on
China; led pain-medication education in  (Palliative care). e Support self-management and prevention (patient information ~ ¢ancer pain and pain
2011-2012 patients with cancer. booklet on pain management); control with analgesics
Participants: Total participants Community: significantly increased in
Randomised controlled trail (n=237); : : : - both the control and
(RCT) ' *  Raise awareness and reduce stigma (patient education by a  gqycation groups (p-
' Co_ntro! el (=) S clinical pharmacist). value<0.05); Significant
(n=83); Intervention group o
n=123). Males (n=84): reduction in the slope of
Level Il =122 (=] pain intensity in the
Mean age, (x=51.3, education group (p-
_ group (p
SD=unknown). value<0.05).
Paiva (2012), To obtain preliminary data on Setting: Tertiary hospital Positive policy environment: Significant improvement
BraZil; the effectiveness of a palliative (Pa”iative Care). ° Deve|op and allocate human resources (in_country training for in Symptoms (p'
2010 care outpatient programme in value>0.0001).

nurses);
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)
improving cancer-related Participants: Total patients Healthcare organisation:
symptoms. clinically evaluated (n=232); e  Support self-management and prevention (provided patients
Males (n=120); with skills to monitor symptoms).
Retrospective Review. Mean age (x=58.9, SD=12.8).
Level IV.
Tapsfield (2011),  To review a six months in- Setting: Tertiary hospital Positive policy environment: Mean total daily dose of
Malawi; patient palliative care services at  (Palliative care). e Promote consistent financing (international grant and morphine (x=30 mg,
2003 Tiyanjane Clinic. SD=unknown).

Agrawal (2011),
India;
2004-unknown

Retrospective Review.
Level IV.
To present the design,

implementation, and a two-year
audit of tele-education activities.

Case report.

Level IV.

Participants: Total patients
clinically evaluated (n=137);
Males (n=79);

Mean age (x=39.1,
SD=unknown).

Setting: Tertiary hospital
(Radiotherapy).

Participants: Resident radiation
oncologists (6-8 participants at
the remote centre and 16-20

participants at the host centre).

government support with an amount of £10K);

e Develop and allocate human resources (in-country training for
healthcare professionals);

Healthcare organisation:

e Organise and equip healthcare team (integration of palliative
care service).

Positive policy environment: Strategies implemented;

e Strengthen partnership (public-academic health institution auditing revealed 59.2%
partnership): succgssfully transmitted
sessions.

e  Promote consistent financing (financial support from
government with an amount of £83K);

e  Provide leadership and advocacy (lecture by radiation
oncologist at the government level);

e Develop and allocate human resources (training of resident
radiation oncologists via telemedicine);

Healthcare organisation:
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Research Question One: What efforts have been made to improve cancer care in LMICs and how effective have they been?

Author (Year), Aim, Study Design and Setting and Participants Strategies as per Outcomes
Implementation Level of Evidence ICCCF levels
Year(s)

o Organise and equip healthcare team (specialist radiation
oncology knowledge and skills).

Banerjee (2009),  To review the effectiveness of Setting: Secondary hospital Positive policy environment: Strategies implemented
India; home care team visit in terminal  (Palliative care). o Develop and allocate human resource (in-country training); but not evaluated
1996 cancer patients.

Healthcare organisation:
Participants: Total patients visit ¢ QOrganise and equip healthcare team (healthcare

Retrospective Review. from 2008 to ‘2909 (n=1,025); professionals provided with essential pain medicines);
Total home visits (n=722) e  Support self-management and prevention (providing patients
Level IV. Mean age (x=unknown,

SD=unknown) with skills to monitor symptoms).

Legend: *First author’s institution located in a high-income country; Innovative Care for Chronic Conditions Framework—ICCCF; Standard Deviation-SD; Standard Error of Mean-SEM,; Visual
Analogue Scale-VAS; Glivec International Patient Assistance Programme-GIPAP; Non-Government Organisation—-NGO; Multidisciplinary Team-MDT; Thousand-K; Ministry of Health—-MOH,;

Mean—x
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Summary

The section above has described the efforts undertaken to improve cancer care in LMICs. The
next section reports the facilitators and barriers to implementation of cancer treatment and

palliative care strategies in LMICs.
2.5.4 Identified facilitators and barriers to implementation of cancer care strategies

The section above has described the efforts undertaken to improve cancer care in LMICs.
Several facilitators and barriers to implementation of cancer treatment and palliative care were
identified, which were organised into the three domains of the WHO'’s Innovative Care for
Chronic Conditions, namely: positive policy environment; healthcare organisation; and

community. The section below reports in detail the facilitators and barriers (refer to Table 2.2).
Positive policy environment facilitators and barriers

Seven main positive policy environment facilitators emerged as being crucial to the successful
implementation of the access improvement strategies Stakeholder engagement (Agrawal et al.
2011; Ali 2016; Banerjee 2009; Boit et al. 2014; Brown et al. 2017; Efstathiou et al. 2016; Einck
et al. 2014; Gafer & Elhaj 2014; Galalae et al. 2015; Garcia-Gonzalez, Boultbee & Epstein
2015; Herce et al. 2014; Kanavos, Vandoros & Garcia-Gonzalez 2009; Krakauer et al. 2015;
Nwogu et al. 2016; Tapsfield & Bates 2011) and financial support (Agrawal et al. 2011; Ali 2016;
Boit et al. 2014; Brown et al. 2017; Efstathiou et al. 2016; Gafer & Elhaj 2014; Garcia-Gonzalez,
Boultbee & Epstein 2015; Herce et al. 2014; Kanavos, Vandoros & Garcia-Gonzalez 2009;
Nwogu et al. 2016; Tapsfield & Bates 2011) were identified as critical facilitators across all
access improvement strategies implementation. Embedding a shared understanding of the
project importance and the proposed action(s) and facilitating a sense of co-creation and
ownership, were the key primary focus of the stakeholder engagement strategies implemented
across the projects. Through the co-creation of a cancer centre, there was an estimated 17%
average annual increase in cancer patients accessing care which was observed between 2014-
2016 (Nwogu et al. 2016).

Five key positive policy environment barriers that impeded the implementation of the planned
access improvement strategies were identified. Across four studies, lack of human resources
was the most critical barrier to the implementation of cancer improvement strategies (Brown et
al. 2017; Efstathiou et al. 2016; Einck et al. 2014; Gafer & Elhaj 2014). Several studies
acknowledged financial constraints and a lack of political commitment as major barriers to
implementation (Ali 2016; Nwogu et al. 2016). Collectively these identified barriers contributed
to: strategy implementation delays (Ali 2016; Gafer & Elhaj 2014); high health professionals
workloads (Efstathiou et al. 2016; Einck et al. 2014); and patients experiencing long waiting

times to be seen by health professionals (Brown et al. 2017; Nwogu et al. 2016).
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Healthcare organisation facilitators and barriers

Of the eight healthcare organisation facilitators identified, creating a supportive learning
environment was key to increasing integrated cancer care, radiotherapy, and/or palliative care
access. Thirteen studies with varying levels of evidence reported creating a supportive learning
environment for health professionals to develop specialist and generalist knowledge and skills
(Agrawal et al. 2011; Ali 2016; Banerjee 2009; Boit et al. 2014; Brown et al. 2017; Gafer & Elhaj
2014; Herce et al. 2014; Krakauer et al. 2015; Lal et al. 2015; Nwogu et al. 2016; Paiva et al.
2012; Shamieh & Hui 2015; Tapsfield & Bates 2011). The RCT reported a significant increase in
patients’ knowledge of cancer pain and pain control by employing a task-shifting strategy
(p<0.05) (Wang et al. 2013). Few studies targeted financial hardship and treatment adherence
by offering free access to essential cancer and palliative care medicines (Garcia-Gonzalez,
Boultbee & Epstein 2015; Kanavos, Vandoros & Garcia-Gonzalez 2009; Lal et al. 2015). While
a significant increase in survival could not be determined in a retrospective review of the
outcome of the free drug donation strategy, a three-year survival rate of 66% was reported
among 13,568 patients (Kanavos, Vandoros & Garcia-Gonzalez 2009). Access improvement
strategies tailored to local resources and conditions generated better acceptance of the
changes (Einck et al. 2014; Galalae et al. 2015; Garcia-Gonzalez, Boultbee & Epstein 2015).

Ten healthcare organisation barriers to access improvement strategies implementation were
identified, with the majority related to radiotherapy access, such as: limited physical
infrastructure (Efstathiou et al. 2016; Einck et al. 2014); lack of radiotherapy equipment
(Efstathiou et al. 2016; Einck et al. 2014); and radiotherapy equipment maintenance difficulties
(Efstathiou et al. 2016). Untimely delivery of appropriate radiotherapy doses was a major
negative consequence. The most challenging aspect of systemic anti-cancer therapies access
improvement strategies were: poor internet connectivity, identifying and verifying eligible cancer
patients, as well as maintaining communication between strategy providers and health
professionals (Garcia-Gonzalez, Boultbee & Epstein 2015; Kanavos, Vandoros & Garcia-
Gonzalez 2009). While a small number of studies suggested that prohibitive cancer treatment
cost limited access for cancer patients and their families (Einck et al. 2014; Nwogu et al. 2016),

no economic evidence estimating the direct and indirect treatment costs was provided.
Community facilitators and barriers

Two community facilitators that supported the successful implementation of integrative cancer
care and palliative care access improvement strategies were identified (Boit et al. 2014; Herce
et al. 2014; Nwogu et al. 2016). Across two studies, community networks were important
providers of complementary services, such as socioeconomic supports (Boit et al. 2014; Herce
et al. 2014). A critical facilitator was mobilising and coordinating community resources. One

study acknowledged that established civil society organisations offered unique opportunities to
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mobilised funds and coordinated with other community institutions to foster greater community

buy-in of improvement strategies (Nwogu et al. 2016).

Culturally-related beliefs, attitudes and practices toward cancer and treatment modalities, was
the only community level barrier identified which adversely impacted on communities or
individuals’ non-acceptance of the radiotherapy and palliative care access improvement
strategies on offer (Efstathiou et al. 2016; Gafer & Elhaj 2014).
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Table 2.2: Summary of the facilitators and barriers to implementation of cancer treatment and palliative care strategies in LMICs, 1990-2017

ICCCF levels

Facilitators

Barriers

Positive Policy
Environment

Healthcare Organisation

Prepared health professionals (Ali 2016; Banerjee 2009; Boit et al.
2014; Brown et al. 2017; Gafer & Elhaj 2014; Herce et al. 2014;
Krakauer et al. 2015; Nwogu et al. 2016; Paiva et al. 2012; Shamieh &
Hui 2015; Tapsfield & Bates 2011)

Financial support (Agrawal et al. 2011; Ali 2016; Boit et al. 2014; Brown
et al. 2017; Efstathiou et al. 2016; Gafer & Elhaj 2014; Garcia-Gonzalez,
Boultbee & Epstein 2015; Herce et al. 2014; Kanavos, Vandoros &
Garcia-Gonzalez 2009; Nwogu et al. 2016; Tapsfield & Bates 2011)

Political commitment (Agrawal et al. 2011; Ali 2016; Brown et al. 2017;
Efstathiou et al. 2016; Herce et al. 2014; Krakauer et al. 2015)

Stakeholder engagement (Brown et al. 2017; Nwogu et al. 2016)
(Agrawal et al. 2011; Ali 2016; Banerjee 2009; Boit et al. 2014;
Efstathiou et al. 2016; Einck et al. 2014; Gafer & Elhaj 2014; Galalae et
al. 2015; Garcia-Gonzalez, Boultbee & Epstein 2015; Herce et al. 2014;
Kanavos, Vandoros & Garcia-Gonzalez 2009; Krakauer et al. 2015;
Tapsfield & Bates 2011)

Positive relationships with international organisations (Ali 2016; Brown
et al. 2017; Efstathiou et al. 2016; Einck et al. 2014; Gafer & Elhaj 2014;
Galalae et al. 2015; Krakauer et al. 2015; Nwogu et al. 2016)

Committed champions (Ali 2016; Banerjee 2009; Boit et al. 2014; Gafer
& Elhaj 2014; Herce et al. 2014; Krakauer et al. 2015; Nwogu et al.
2016)

Strategy aligned with national policy (Efstathiou et al. 2016)

Supportive learning environment (Agrawal et al. 2011; Ali 2016;
Banerjee 2009; Boit et al. 2014; Brown et al. 2017; Gafer & Elhaj 2014;
Herce et al. 2014; Krakauer et al. 2015; Lal et al. 2015; Nwogu et al.
2016; Paiva et al. 2012; Shamieh & Hui 2015; Tapsfield & Bates 2011)

Recognition of patients’ needs (Banerjee 2009; Brown et al. 2017; Gafer
& Elhaj 2014; Garcia-Gonzalez, Boultbee & Epstein 2015; Herce et al.

Lack of human resources (Brown et al. 2017; Efstathiou et al. 2016; Einck
et al. 2014; Gafer & Elhaj 2014)

Financial constraints (Ali 2016; Nwogu et al. 2016)

Limited political commitment (Ali 2016; Nwogu et al. 2016)

Restrictive pharmacovigilance laws and regulations (Garcia-Gonzalez,
Boultbee & Epstein 2015; Kanavos, Vandoros & Garcia-Gonzalez 2009)

Drug importation process challenges (Garcia-Gonzalez, Boultbee &
Epstein 2015; Kanavos, Vandoros & Garcia-Gonzalez 2009)

Limited physical infrastructure (Banerjee 2009; Efstathiou et al. 2016;
Einck et al. 2014; Gafer & Elhaj 2014)

Prohibitive treatment costs (Einck et al. 2014; Nwogu et al. 2016)
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2014; Kanavos, Vandoros & Garcia-Gonzalez 2009; Lal et al. 2015;
Nwogu et al. 2016; Paiva et al. 2012; Shamieh & Hui 2015; Wang et al.
2013)

o Patient symptom management education (Banerjee 2009; Gafer & Elhaj
2014; Herce et al. 2014; Lal et al. 2015; Paiva et al. 2012; Shamieh &
Hui 2015; Wang et al. 2013)

e  Strategy coordinator (Herce et al. 2014; Shamieh & Hui 2015; Tapsfield
& Bates 2011)

e Adherence to evidence-based practice (Einck et al. 2014; Galalae et al.
2015)

o Strategy tailored to local resources and conditions (Einck et al. 2014;
Galalae et al. 2015; Garcia-Gonzalez, Boultbee & Epstein 2015;
Kanavos, Vandoros & Garcia-Gonzalez 2009)

¢ Information management system (Brown et al. 2017; Nwogu et al. 2016)

o Clearly defined strategy objectives (Agrawal et al. 2011; Brown et al.
2017; Galalae et al. 2015)

Community e Strong community networks (Boit et al. 2014; Herce et al. 2014)

e  Mobilisation and coordination of resources (Nwogu et al. 2016)

Lack of WHO essential pain and palliative care medicines (Gafer & Elhaj
2014)

Fragmented health system (Efstathiou et al. 2016)
Irregular meeting attendance (Agrawal et al. 2011; Brown et al. 2017)

Limited or lack of radiotherapy equipment (Brown et al. 2017; Efstathiou et
al. 2016; Einck et al. 2014; Nwogu et al. 2016)

Poor internet connectivity (Agrawal et al. 2011) (Garcia-Gonzalez,
Boultbee & Epstein 2015; Kanavos, Vandoros & Garcia-Gonzalez 2009)
Radiotherapy equipment maintenance difficulties (Efstathiou et al. 2016)

Periodic radiotherapy equipment breakdown (Efstathiou et al. 2016)

Unstable electricity supply (Efstathiou et al. 2016)
Culturally related beliefs, attitudes and practices towards cancer and
treatment modalities (Efstathiou et al. 2016; Gafer & Elhaj 2014)

Legend: ICCCF-Innovative Care for Chronic Conditions Framework; WHO-World Health Organisation
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2.6 Discussion

Unfortunately, there is no high-level evidence to recommend any particular strategy to increase
access to cancer treatment or palliative care in LMICs. Identified barriers and facilitators to
implementing cancer treatment and palliative care improvement strategies in LMICs are scantly
reported. Most improvement strategies have focused on increasing palliative care, and only four
case studies have focused on radiotherapy services. Interestingly, none have focused on

increasing access to surgical care, the mainstay of curative cancer care (Sullivan et al. 2015).

No strategies to date have been robustly evaluated or have included a health economic
evaluation. Cancer treatment and palliative care services improvement strategies ought to be
created with the inclusion of evaluation components to empirically ascertain whether goals have
been achieved. Similarly, including evaluation components may provide data for design and
implementation improvement in future cancer treatment and palliative care strategies in LMICs.
Also, none of the strategies has made use of an implementation framework. Implementation
framework can provide a helpful structure, overview or plan that describe the implementation
process by grouping them into a set of concepts (Nilsen 2015). However, despite limitations in
the quality of the studies, the literature yields valuable insights of relevance to policy-makers,

financiers and researchers.

The included studies highlighted numerous facilitators and barriers affecting the successful
implementation of cancer treatment and palliative care access improvement strategies at all
three levels of the WHO'’s Innovative Care for Chronic Conditions Framework. These facilitators
and barriers were complex and overlapping, concerned with: stakeholder engagement, financial
support, a supportive learning environment, strong community networks, lack of human
resources, financial constraints, and limited infrastructure. These findings confirm the complexity
of implementing healthcare change, which requires an understanding of: processes of
implementation; factors affecting implementation; the introduction of solutions, scale-up, and
longer-term sustainability (Nilsen 2015; Peters et al. 2013). It is therefore justified to use a
complex system lens to study, describe and understand strategies designed to improve access
to cancer treatment and palliative care services in LMICs. Complexity arises from the:
coexistence of implementation components that interact with each other; dynamics of
implementation activity coordination; and cooperation of relevant stakeholders towards
implementing improvement strategies (Brainard & Hunter 2016; Braithwaite et al. 2018;
Churruca et al. 2019).

Financing, partnership, legislative frameworks, policy integration, leadership and advocacy,
development and allocation of human resources are key requirements of a positive policy
environment (WHO 2002a). This review has highlighted the importance of acquiring the
necessary financial support before embarking on any access improvement strategy. Financing

of cancer treatment and palliative care access improvement strategies determines who provides
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funds, and who exercises influence over the funds. Cancer treatment and palliative care
services across LMICs face a common challenge, which is high cost of cancer care. Financial
pressures continue to undermine universal health coverage in most LMICs (Mathauer et al.
2016). It may be irrelevant to define a single best model of financing for cancer treatment and
palliative care because of LMICs are dynamic. However, there are important principles that
ought to guide LMICs progress in cancer treatment and palliative care service financing policy.
For example, no country has attained universal cancer treatment and care coverage without
strong political commitment from government, which is often reflected in national health budget.
Government funding sources for cancer treatment and palliative care services ought to be
diversified to include a combination of income tax, value-added tax, corporate tax and external
funding sources to enable public subsidies to be captured by the poor (George 2016; Reeves et
al. 2015).

International donors increasing their financing priority have been the key driving force for
strengthening palliative care services in LMICs (Ali 2016; Boit et al. 2014; Gafer & Elhaj 2014;
Herce et al. 2014; Tapsfield & Bates 2011), while locally based civil society organisations ability
to established international ties is central to mobilising international funds for other cancer
treatment initiatives (Nwogu et al. 2016). Donor funding approach for a specific purpose restricts
strategy scope and limits the sponsor's ability to address unique local needs. This mismatch
contributes to poor strategy acceptance at the local level. Donors ought to coordinate their
efforts and align their priorities to the cancer treatment and palliative care service needs of
LMICs to prevent financial fragmentation. While grant assistance from foreign donors is a critical
financing source, it cannot be relied on to ensure long-term financial sustainability of cancer
treatment and palliative care services in LMICs. LMICs ought to seek for opportunities for
continuous long-term donor engagement to enable sustainability and scale-up of cancer

treatment and palliative care services.

The private sector has a role to play in financing cancer treatment and palliative care services in
LMICs. The review identified that the private sector’s financial participation in the health sector
in most LMICs has contributed significantly to the availability of radiotherapy (Efstathiou et al.
2016), systemic anti-cancer therapies (Garcia-Gonzalez, Boultbee & Epstein 2015; Kanavos,
Vandoros & Garcia-Gonzalez 2009) and integrated cancer care (Nwogu et al. 2016). Providing
policy and regulatory environment for engaging the private sector in LMICs could complement
and augment governments’ efforts to expanding cancer service delivery. However, it was
identified that private sector financing approach in most LMICs exposes’ patients without private
health insurance and their families, who make up most of these populations, to extreme
financial hardships making it impossible for them to pay or adhere to cancer treatment. As
universal health coverage is yet to be fully realised in most LMICs (WHO and World Bank
2015), medical expenses related to cancer treatment continue to serve as a barrier to the

successful improvement strategies implementation (Einck et al. 2014; Nwogu et al. 2016).
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LMICs ought to institutionalise an appropriate financing system at the national level that offers
appropriate financial incentives for providers and protects people living with cancer from
financial hardships (WHO 2007).

Policies at the international, national, and regional levels are major issues in the successful
implementation of cancer treatment and palliative care access improvement strategies. This
review identified a paucity of evidence about policy development and implementation to improve
access to cancer treatment and palliative care. Recently, WHO (2002a, 2002b) has assumed a
more central position in providing supports for the policy development process in most LMICs,
which is crucial to driving in-country reform. A cancer policy framework helps guide critical
decisions and systematic course of actions by governments and other stakeholders, both of
which are essential to improving cancer control (Adshead & Thorpe 2008). In LMICs, there
remains a significant need for: credible policy agenda setting, realistic policy formulation; timely
policy implementation; and periodic policy monitoring and evaluation using a theoretical
framework (Exworthy 2008). Successful design and implementation of LMIC cancer control
policies require high-quality health services research evidence, long-term commitment of
resources, institutional capacity to enhance sustainability and reach of the policy, and co-
designed approaches. While most of the cancer control policies developed in HICs offer useful
starting points, LMIC policy-makers and supporting partners should consider the context, and

power to obtain a full understanding of local policy process (Exworthy 2008).

The findings from this systematic review are consistent with other literature on the need to gain
commitment and buy-in from relevant stakeholders, especially those in positions of authority
and power (Ramaswamy & Gouillart 2010). Commitment from relevant stakeholders, such as
political leaders, professional bodies, community leaders and civil society organisations is key to
effective cancer treatment and palliative care improvement strategies. Commitment is difficult to
achieve and sustain because it often involves convincing political leaders with evidence that
cancer treatment and palliative care is important and ought to be accessible to people living with
cancer. Also, to achieve and sustain commitment of stakeholders require meaningful
engagement and connecting a cancer treatment purpose while avoiding conflicts (Norris et al.
2017). A participatory and co-design driven approach to implementation will assist in structuring
health services to deliver effective, safe, and quality cancer treatment and palliative care. A
participatory approach offers stakeholders: a more active and significant role in defining their
priorities; diagnosing their challenges; securing funds; and implementing appropriate solutions

for service improvement (Bate & Robert 2006).

As discussed in Chapter One, the WHO'’s Innovative Care for Chronic Conditions Framework
employs a population health approach including: promoting continuity and coordination,
encouraging quality through leadership and incentives, organising and equipping healthcare
teams, using information systems, and supporting self-management and prevention (WHO

2002a). The performance of the health workforce drives health system improvement strategies
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and determines how care is delivered. Developing and strengthening a country-based and
country-led health workforce education initiative with appropriate international support is
essential (Chen et al. 2004) if a responsive, fair, and efficient health outcome is to be realised. A
country-based educational strategy helps reduce the outward migration of skilled health
professionals from LMICs to HICs. An essential step towards achieving universal access to
quality cancer treatment and palliative care is shifting human resource responsibilities and
providing generalist doctors, nurses, allied health professionals, clinical pharmacists and
community health workers with the necessary training, assessment tools, and essential
medicines to deliver appropriate hospital and home-based care (Knaul et al. 2017; Knaul et al.
2011).

Implementation was largely affected by essential equipment challenges, particularly
radiotherapy. Essential medical equipment, such as linear accelerators and high-dose-rate
brachytherapy, are of paramount importance in cancer treatment and palliative care. Access to
essential medical equipment provides the required assurance of quality, safety, efficacy, cost-
effective, and scientific care delivery (WHO 2007). However, most LMICs: lack essential
radiotherapy equipment; are faced with periodic radiotherapy equipment breakdowns; or have a
poor radiotherapy equipment maintenance culture. Given that radiotherapy equipment is
expensive to install, it is imperative to develop and implement specific preventive and corrective
maintenance schedules, procedures and tasks to reduce unnecessary operational interruptions
due to breakdowns. These challenges are part of broader medical equipment problems in most
LMICs. Hence, to improve access to essential medical equipment, there is a need to develop
simple, quality, and affordable medical technologies. By designing and engineering tools, and
techniques less than 500 nanometers in size, the emerging field of nanotechnology offers a
significant opportunity in overcoming different barriers to cancer treatment (Cuenca et al. 2006).
Such technologies can help reduce the size, weight, shielding, and shipping costs of medical
equipment. Moreover, technological advances can lead to a reduction of power consumption
necessary for operating the equipment, and limited heat production. There should be greater
emphasis on developing solar-powered equipment with high-quality insulation to limit the

dependence on the national power grid (Atun et al. 2015).

The WHO’s Innovative Care for Chronic Conditions Framework assigns significant emphasis on
the community, acknowledging both the individuals living in a place and the place itself (WHO
2002a). Informed and prepared community resources help to promote awareness and reduce
stigma, provide leadership and support, and deliver complementary services to ensure better
outcomes for chronic care conditions (WHO 2002a). Recognising that community agencies,
organisations, institutions, opinion leaders, and concern citizens are major stakeholders in
strengthening cancer treatment and palliative care delivery will require promoting acceptance
and understanding of the notion of community involvement in health and development (Kahssay

& Oakley 1999). Community development literature may prove useful in designing and
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implementing access improvement strategies. By definition, community development
contributes to resource mobilisation, local empowerment, capacity development, and growth of
political action through a network of relationships to help include the perspective and experience

of grassroots (Helling, Serrano & Warren 2005).

2.6.1 Identified gaps

Investing and expanding cancer surgery, radiotherapy, systemic anti-cancer therapies and
palliative care services ought to be an important priority for all LMICs. Well-established
knowledge of the minimum standards for quality cancer surgery, radiotherapy, systemic anti-
cancer therapies and palliative care services already exist and include: establishing or adopting
national accreditation systems; scaling up cancer treatment and palliative care workforce;
providing competency license; and aligning cancer treatment and palliative care service access

with universal health coverage (Atun et al. 2015; Meara et al. 2015; Sullivan et al. 2015).

Another gap relates to the lack of incentives and rewards available for health professionals in
LMICs. Incentives and rewards systems ought to be created for motivating health professionals.
Both financial and non-financial incentives are essential to encourage health professionals to

effectively perform, and engage in innovative clinical practice (WHO 2002a).

While there is an urgent need to increase the access to best evidence-based cancer care for
people living in LMICs, this review highlights the importance of access to: universal health
insurance, so that more people who need cancer treatment and palliative care can afford to

access the care they need.

2.6.2 Moving forward

There are opportunities to draw valuable lessons from the experience in developing and
implementing HIV/AIDS strategies in LMICs, as well as cancer treatment and palliative care
strategies in HICs. Key among these lessons are: global mobilisation and investment funds;
engagement of pharmaceutical companies; development of simply health technologies;
strengthening health workforce capacity; development of a supportive national policy
framework; connecting health system with community resources; and community participatory in
strategy development (Khumalo-Sakutukwa et al. 2008; Knaul et al. 2011; Muthee et al. 2018;
Narayan et al. 2011).

Recognising the importance of national policies in cancer control; dedicated financial budgets
supporting cancer control; high level of advocacy and community involvement in strategy
design; strong political support and acceptability of cancer control strategies; progress in
cutting-edge technological advancements; and promoting high-quality cancer research and

evidence-based treatment, are critical to taking cancer care in LMICs to the next stage of their
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development (Knaul et al. 2011; Obeidat, Finnell & Lally 2011; Thompson, Cheetham & Baxi
2017).

Applying existing implementation research theories and frameworks to future strategy planning
and implementation will assist in strengthening the work undertaken to improve access to
cancer treatment and palliative care services in LMICs. Also, further research assessing LMICs’
readiness to develop and implement cancer treatment and palliative care solutions is an
important next step. A readiness assessment provides health planner and implementers with a
preliminary understanding of the barriers and facilitators they are likely to encounter when

implementing improvement strategies (Helfrich et al. 2009).

2.6.3 Strengths and limitations

Strengths of this review include its systematic methods and application of an internationally
recognised framework. However, while the review distilled various facilitators and barriers to
successful implementation from results reported in the studies, these had not been
systematically or explicitly investigated using primary research techniques. Further caution is
needed when interpreting the results because the methods used in the included studies
contributed only low-level descriptive evidence, except for one randomised control trial (Wang et
al. 2013).

2.6.4 Conclusions

While modest progress has been made to increase access to cancer treatment and palliative
care in LMICs, major gaps still exist. In taking this work forward, LMICs are advised to adopt
internationally recognised frameworks, such as the WHO'’s Innovative Care for Chronic
Conditions Framework or the Health System Building Blocks Framework for Action intended to
strengthen health systems to improve health outcomes to assist leaders to assess local
population needs and integrate initiatives systematically, engage with the appropriate
stakeholders and secure the necessary financial support (WHO 2007; WHO 2002a). It is
essential to include an evaluation plan and budget during the development of the access
improvement strategy. A need assessment and design evaluation should be undertaken by an

independent evaluator to ensure that a reliable blind outcome-based analysis is generated.

2.7 Summary

The systematic review has identified the reported cancer treatment and palliative care access
improvement strategies, as well as the facilitators and barriers to implementation in LMICs. To
discover untapped knowledge in cancer surgery, systemic anti-cancer therapies and palliative
care, the systematic review was not limited to radiotherapy service only; but rather had broad

inclusion criteria.
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Despite global efforts to improve access to radiotherapy services, there is a lack of high-quality
data on the factors that influence the successful establishment of radiotherapy services in
LMICs. Empirical research into radiotherapy services establishment in LMIC is scarce, with only
four case report studies highlighting this subject. There is a need to further explore the
perception of facilitators and barriers to establishing safe and sustainable radiotherapy services
in LMICs.

The next Chapter will describe the mixed qualitative methods design employed in the ARC

Project to develop a readiness self-assessment tool for radiotherapy service development in
LMICs
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Chapter Three: Methods

3.1 Overview

Chapter One presented an overview of the two conceptual frameworks underpinning the ARC
Project, namely the WHO'’s Innovative Care for Chronic Conditions Framework and Health
System Building Blocks Framework for Action (WHO 2007; 2002). These internationally
recognised WHO frameworks provide guidance about the building blocks for strengthening
health systems at the micro, meso and macro levels and set the parameters for governments

and health leaders to make improvement decisions (WHO 2007; 2002).

As reported in Chapter Two, the systematic review found little empirical evidence reporting
barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs.
Yet, the establishment of safe and sustainable radiotherapy services is critical to improving
cancer care outcomes in LMICs. However, establishing a safe and quality radiotherapy service
is complex and major investment and requires considerable planning at the macro, meso and
micro levels. Yet, few LMICs will have been involved in planning such a major, complex and
very specialised health infrastructure project and there is currently little practical guidance

available to identify the many different factors that need to be considered.

The IAEA has been assisting LMICs through the Technical Cooperation Programme and the
Programme of Action for Cancer Therapy to conduct a need assessment, develop cancer
control plan and mobilise the necessary resources to improve access to radiotherapy services
(Enwerem-Bromson et al. 2015; Rosenblatt et al. 2012). Efforts have also been made to
develop a tool to improve the way new technologies and treatment techniques are implemented

into an existing radiotherapy centre in LMICs (Brown et al. 2014).

Despite these considerable efforts, it became clear through the systematic review (Study One)
that the planning process leading to new radiotherapy service development in LMICs ideally
needs to be informed by a more in-depth understanding of barriers and facilitators (Donkor et al.
2018). This Chapter details the methodological approaches used by the ARC Project’s Study

Two [Part A and Part B] to explore these barriers and develop practical guidance for LMICs.
3.2 Objectives
The objectives of the ARC Project were to:

1. identify and appraise the strategies that have been adopted to improve cancer care in
LMICs;

2. identify and describe the barriers and facilitators to establishing safe and sustainable

radiotherapy services in LMICs;

83



3. develop a set of potential radiotherapy service development readiness requirements for

use by LMICs establishing safe and sustainable radiotherapy services

4. seek feedback from the global radiotherapy experts’ who contributed to Study Two [Part
A] about the utility of the potential radiotherapy service development readiness
assessment requirements for LMICs identified during the ARC Project’s mid-point meta-

inference; and

5. present the readiness self-assessment guide for use by LMICs to appraise their
progress towards establishing safe and sustainable radiotherapy services through the

end-point meta-inference of the ARC Project’s integrated data.
3.3 Design

A pragmatic sequential mixed qualitative methods design was adopted for the ARC Project
(Hennink, Hutter & Bailey 2020; Morse 2009; O'Reilly & Kiyimba 2015), which consisted of three
discrete but linked studies, as detailed below.

e Study One: a systematic review (Donkor et al. 2018) (reported in Chapter Two). This
systematic review provided insights about the strategies LMICs have employed to

strengthen local cancer care;

e Study Two [Part A]: semi-structured interviews with global radiotherapy experts to
enhance exploration and understanding of barriers and facilitators, and experiences of

establishing radiotherapy services in LMICs (Donkor et al. 2020b); and

e Study Two [Part B]: a participant validation, aimed at confirming or refuting the
requirements from a draft readiness self-assessment guide for radiotherapy service
development, which was constructed through the integration of Study One and Two
[Part A] data (Donkor et al. 2020a)

Table 3.1 shows the arrangement of the ARC Project’s research questions, research methods

and outputs, including three peer-reviewed manuscripts and 12 conferences.
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Table 3.1: Overview of the ARC Project’s research questions, methods and outputs

Research questions Studies and methods Objectives Output
1. What efforts have been made to improve e Study One: Systematic review e  To identify and appraise the strategies that have been adopted to (Donkor et al. 2018)
cancer care in LMICs and how effective improve cancer care in LMICs

have they been?

e  Study One: Systematic review (Donkor et al. 2018)
2. What are the barriers and facilitators to (Donkor et al. 2020b)

establishing safe and sustainable o Toidentify and describe the barriers and facilitators to establishing

radiotherapy services in LMICs? e Study Two [Part A]: Semi- safe and sustainable radiotherapy services in LMICs
structured interviews with

global radiotherapy experts

3. What readiness requirements do LMICs' e  Mid-point meta-inference e Todevelop a set of potential radiotherapy service development (Donkor et al. 2020a)
need to consider when setting out to readiness requirements for use by LMICs establishing safe and
establish safe and sustainable sustainable radiotherapy services
. o
radiatherapy senvicest o Study Two [Part B: Participant o To seek feedback from the global radiotherapy experts’ who
validation with global contributed to Study Two [Part A] about the utility of the potential
radiotherapy experts radiotherapy service development readiness assessment

requirements for LMICs identified during the ARC Project’s mid-point
meta-inference

e Data integration and end-point e  To present the readiness self-assessment guide for use by LMICs to
meta-inference appraise their progress towards establishing safe and sustainable
radiotherapy services through the end-point meta-inference of the
ARC Project's integrated data
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3.3.1 Epistemological assumptions

The ARC Project used a pragmatic sequential mixed qualitative methods design.
Epistemological assumptions are worldviews that underpin the interpretative frameworks
selected by a researcher (Creswell & Poth 2018). Researchers take an epistemological stance
when they decide to undertake qualitative research. The choice of an epistemological
assumption is critical because it enables transparency and influences the selection of the
interpretative framework, as well as the research process (Creswell & Poth 2018). The most
frequently used epistemological assumptions by qualitative researchers are post-positivism,

constructivism, participatory and pragmatism (Creswell & Poth 2018).

Post-positivism was considered a poor fit for the ARC Project because post-positivism
incorporates elements of logical cause and effect as well as deterministic based on a priori
theories (Creswell & Poth 2018). Similarly, constructivism was also deemed to be unsuitable
because it assumes reality is subjectively constructed (Creswell & Poth 2018). However, the
ARC Project assumes that there is an objective reality to whether radiotherapy services

succeed or fail.

The epistemological assumptions inherent in pragmatism were deemed to be the best fit for the
ARC Project. Primarily, because pragmatism is a credible research ideology that does not align
itself with a single reality or philosophy. It is a valuable approach to solving complex real-world
problems (Morgan 2013) and seeks to clarify meanings of intellectual concepts by tracking
conceivable practical outcomes (Cherryholmes 1992). As a result, pragmatism has become
popular in social and health services research, particularly in planning, developing,

implementing and evaluating health programmes (Maxcy 2010).

A pragmatist approach considers the research question and its intended purpose to be more
important than either the method used or the worldview that underpins the method (Creswell &
Poth 2018; Michael 2002). Pragmatism provides the opportunity to use multiple methods,
assumptions, different forms of data collection and analysis (Creswell & Poth 2018). Thus,
pragmatic philosophy rejects the postpositive and the constructivist paradigms, which enabled
the ARC Project doctoral research to study readiness to establish safe and sustainable
radiotherapy services in LMICs as an area of interest while adopting methods that are
appropriate and applying the findings in a positive manner in agreement with their values
(Creswell & Poth 2018). For these reasons, it can be argued that the symbolic experience of the
researcher and the ability to identify what is considered important makes pragmatism
philosophy worthy of consideration to explore a practical topic in radiotherapy service

development in LMICs.

Pragmatism also enabled the researcher to combine multiple qualitative methods through

systematic collection, ordering, description, interpretation and integration of textual data
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generated from observation, interviews and documentation (Creswell & Poth 2018; Malterud
2001). A pragmatic qualitative researcher focuses on the consequences and select methods
based on the goals of the research rather than the epistemological concerns (Patton 2014). In a
pragmatic approach to qualitative methods, the goal could be to explore the behaviour,
processes of interaction and better understand meanings, values and experiences of sampled
individuals or groups in their natural context (Creswell & Creswell 2017; Kitto, Chesters &
Grbich 2008).

The application of pragmatism as a philosophical assumption in qualitative research is still in its
early stages, but provides an essential approach for making decisions that are practical and
contextually responsive (Patton 2014). Contextually responsive involves understanding the
demands, constraints and opportunities available within the context in which the research is
taking place. There are variations in how a qualitative research might be designed and what the
intent of the research might be because of the underlying assumptions, but pragmatic
qualitative researchers move comfortably within and among various assumptions (Merriam &
Tisdell 2015; Patton 2014). Pragmatically, qualitative research may be conducted because an
issue needs to be explored to: gain deeper understanding of the complexity of the problem;
empower individuals to share their stories; develop theory to explain and address gaps in
knowledge; and gain better understanding of the contexts in which participants in a study
address a problem (Creswell & Poth 2018; O'Cathain 2018; Patton 2014).

Pragmatism recognises that different qualitative approaches will suit different purposes.
Pragmatic qualitative researchers can apply principles from qualitative approaches such as:
narrative; ethnography; case study; grounded theory; and phenomenological research to better

understand a complex concept (Creswell & Poth 2018).

The section below describes why case study, narrative research, phenomenological research,
ethnographic research and, in its pure sense, grounded theory were not considered suitable for
the ARC Project. Instead, it explains that an integrated approach best suited the pragmatically
influenced design of the ARC Project.

Case study

Case study research is an empirical method that investigates one or more cases within a real-
world context over time, through detailed, in-depth data collection and reports the explanatory
and not just the descriptive or exploratory of the case (Yin 2018). A case can be limited to a
characteristic, behaviour or trait. A case can also be limited to a situation that provides the
researcher and the audience of the report with the felt shared experience of the participants

located in a particular place and time (Baker & Charvat 2008; Lichtman 2012; Yin 2018). A case

study approach was not deemed to be a good fit for the ARC Project because of the limitations

87



in inferring generalisable principles about radiotherapy service development readiness in LMICs

from the study of a very small number of examples.

Phenomenological research

Phenomenology is a qualitative approach focused on the study of lived experience (Moran &
Mooney 2002). Phenomenology aims to uncover the deeper meaning of latent concepts (Moran
& Mooney 2002). Also, phenomenology enables the researcher to understand both the person’s
experiences and the meaning of the experience (Chesnay 2014). For example, phenomenology
asks: what is the nature, meaning, significance, uniqueness or singularity of this experience as
individuals live through it? (van Manen 2016). Phenomenology was deemed a poor fit for the
ARC Project because the subject of study was considered to be barriers and facilitators to
radiotherapy establishment rather than experiential phenomena. While the ARC Project was
obliged to access information about these barriers/facilitators indirectly through the experience
of people involved rather than more directly through an ethnographic approach (see below),
experience was assumed to be a conduit, rather than the phenomenon under investigation
itself. As such, participants were asked to substantiate any learning they extrapolated from
experience by explaining how these arose from specific circumstances of radiotherapy
establishment rather than to focus on any personal meaning they derived (Offredy & Vickers
2013).

Narrative research

In narrative research, the goal is to capture the detailed stories or lived experiences of a single
life or lives of a small number of individuals (Creswell & Poth 2018; Polkinghorne 2010). The

meaning of the individual experiences is chronologically ordered to provide a certain pattern of
coherence (Creswell & Poth 2018). For instance, a non-chronologically ordered narrative may

allow the researcher to complicate the perspective from which the story is told (Baker 2018).

Stories are the primary way to render human experience meaningful (Polkinghorne 2010).
Narrative research plays an important role in health care. In health, narrative research has been
used to investigate several topics, including patients’ experiences of eating disorder to
understand the social, psychological, economic and cultural conditions (Patching & Lawler
2009). Thus, narratives provide insights into the patients’ world of illness that can help shape
healthcare professional-patient communication (Lucius-Hoene, Holmberg & Meyer 2018). There
are several approaches that can be adopted in narrative research, which impact the way that
data are collected and analysed. Forms of narrative research include biographical study,

autobiography, life story and oral story (Creswell & Poth 2018).

A narrative approach did not align well the ARC Project because the barriers and facilitators to
radiotherapy service establishment in LMICs inquiry starting point was in the theoretical
understandings that allowed the researcher to create semi-structured interview topic guide.
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Narrative research often ignores broader structural influences (Walker 2001); however, the ARC
Project was interested in broad pertinent data from people involved in establishing radiotherapy
services as a means to contextualise their accounts of barriers and facilitators to radiotherapy
service establishment in LMICs at the macros, meso and micro levels. Also, collecting narrative
about the day-to-day experiences influencing an individual’s involvement in radiotherapy service
establishment in LMICs was not feasible. As a result, the ARC Project asked people involved in
establishing radiotherapy services in LMICs to provide information about what radiotherapy
service project activities they were engaged in, the timeframe for that radiotherapy service
project, significant experiences and why they were significant as well as challenges they

encountered and how they were addressed.
Ethnographic research

Ethnography is enshrined as a: method; theoretical orientation; and philosophical paradigm
(Tedlock 2000). The focus of ethnography as a qualitative research approach is to understand
human society and culture (Creswell & Poth 2018; Tedlock 2000). Hence, ethnography is
mostly used in the field of social anthropology, such as studying children and childhood in
different socio-cultural contexts to understand factors that actively shape child development
(Mukherji & Albon 2018). Ethnographic research methods are sometimes called field research,
observational research or participant observation (Allen 2010; Holloway 2005). Ethnographers
enter the field with a plan but allow discovered realities to modify the questions and approaches
been used (Padgett 2016).

Principles of ethnography were not adopted in the ARC Project because ethnography as a
qualitative research emphasises the direct contact and observation of the participant in the
natural context to document beliefs and practices from participant’s own point of view (Lapan,
Quartaroli & Riemer 2011; Patton 2014). During the timeframe of the ARC Project, it was not
feasible for the researcher to travel to multiple LMICs to observe and engage informants to
learn about the factors that influenced the development of their radiotherapy services. Due to
the time demand, ethnography is less frequently used compared to other qualitative approaches
(Padgett 2016). As noted above, an in-depth investigation of one or two case studies was not
considered likely to yield generalisable principles for informing a self-assessment readiness
guide for LMICs establishing safe and sustainable radiotherapy services. Instead, it was
considered more useful to access information across a larger number of LMICs less directly
through the experience of people involved, provided this was done in a rigorous way (see

below).
Grounded theory

Grounded theory is used frequently in health, humanities and social sciences to generate theory

that is grounded in empirical data (Glaser & Strauss 2017); hence the name ‘grounded theory’
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(Olshansky 2014b). Grounded theory emerged to challenge the notion that qualitative research
could produce only description and did not have the ability to build theory (Bryant & Charmaz
2019).

The grounded theory approach consists of a systematic, yet flexible guidelines for data
collection and analysis, with a focus to develop theory (Charmaz 2006). Data in grounded
theory consist of qualitative information, usually in the form of transcripts from interviews with
participants, documents or ethnographic data (Olshansky 2014a; Padgett 2016). Grounded
theory places importance on empirical scrutiny and analytic precision to contribute to knowledge
that can inform practices and policies that researchers seek to change (Charmaz 2011). The
analytical process of grounded theory approach consists of coding data; developing, checking
and integrating conceptual categories; and writing analytic narratives throughout the inquiry
(Bryant & Charmaz 2007).

Grounded theory is a building process that happens through the rigorous application of constant
comparative approach and theoretical sampling for saturation (Browne 2004). The purpose of
constant comparison is to see if the data support and continue to support emerging concepts
(Holton & Walsh 2016). This means that grounded theory takes an ‘inductive’ approach to
analysis — that is it starts with a ‘blank page’ in terms of theory but then develops a theory based
on the empirical data collected. This contrasts with a ‘deductive’ approach, in which the
researcher applies a pre-existing theory to the data to deepen interpretation (Bradley, Curry &
Devers 2007).

Since the inception of grounded theory, its basic methods — especially constant comparison and
the notion of data saturation — have been adopted by other qualitative methodologies, including
integrated methods that combine inductive and deductive approaches in accordance with a
pragmatic philosophy of what will best serve the practical aims of the study (Bradley, Curry &
Devers 2007). The ARC Project took a pragmatic integrative approach to grounded theory to
ensure that interpretation built on previous relevant work as well as remain open to any new
insights shared by informants that could further develop the field (Bradley, Curry & Devers
2007).

3.3.2 Contextualising a mixed qualitative methods design

Mixed methods design is recognised as the third research paradigm, which involves combining
multiple methods of data collection and analysis, integrating the findings and drawing inferences
using both qualitative and quantitative approaches in a single study to get a better
understanding of the research problem (Creswell & Clark 2018). The goal of mixed methods is
to draw upon the strengths and minimise any limitations of qualitative and quantitative
approaches (Johnson & Onwuegbuzie 2004). Several terms have been used interchangeably

within research communities to describe mixed method studies, namely: multi-methods; multiple
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methods; multi-phase design; and hybrid design (O'Cathain 2013; Schoonenboom & Johnson
2017; Teddlie & Tashakkori 2009).

The term mixed methods research design usually refers to the application of qualitative and
quantitative methods (Almeida 2018; Teddlie & Tashakkori 2009). The field of mixed methods
research has been struggling since its inception with how to define its approach. Consequently,
the field of mixed methods research includes a landscape of definitions that have introduced
confusion and controversy (Clark & Ivankova 2016; Creswell & Clark 2017). The confusion
surrounding the meaning of mixed methods has hindered the consolidation of standards for the:
assessment of the methodological quality of mixed methods studies; and reporting of primary
mixed methods studies (Anguera et al. 2018). It has been argued that the accurate and
consistent use of methodological terminology is needed to strengthen the rigour of mixed
methods research (Anguera et al. 2018). With this in mind, attempts have been made to define

mixed methods research, with the most recent definition stating that:

Mixed methods research is a design where researchers combine several research
methods, either across paradigms (an example is quantitative-qualitative methods) or
within the interpretative paradigm (an example is the mixing qualitative methods)
(Hennink, Hutter & Bailey 2020, p. 42).

This definition acknowledged the value of the integration of purely qualitative or quantitative
data into a single study, which has also been referred to as: monomethod design, single-phased
design, multiple methods design, combined qualitative methodology, qualitative mixed method
designs and qualitatively-driven mixed-method (Morse 2010, 2015; Teddlie & Tashakkori 2009).
Given the lack of an internationally agreed definition over nomenclature in the field of mixed
methods research and the need for clarity, the ARC Project has adopted the term mixed
qualitative methods design. In the ARC Project, mixed qualitative methods design pertains to a
qualitative research approach using more than one data collection method (Hennink, Hutter &
Bailey 2020).

3.3.3 Applying mixed qualitative methods design

A mixed qualitative methods design has a broad appeal in health services research because it
has the ability to integrate different qualitative methods to support strengths and overcome
weaknesses of individual methods (Morse 2009; Tashakkori & Teddlie 2003). A mixed
qualitative methods design generates meaning and can bring about change. This can be
achieved by working systematically through research problems to find answers and to cause

change activity in the light of identified answers (Taylor 2013).

To address the research questions, the ARC Project sought to identify and better understand

the perceived facilitators and barriers to establishing safe and sustainable radiotherapy services

in LMICs based on global radiotherapy experts’ perception (exploratory qualitative data) and a
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draft set of requirements to be used to appraise LMICs’ preparedness to establish new
radiotherapy services (participant validation, confirmatory qualitative data). The overall aim of
the ARC Project was addressed through data integration and meta-inference.

3.3.4 Benefits of mixed qualitative methods design

There has been a push towards integrating qualitative methods in what is now called mixed
qualitative methods research design (Hennink, Hutter & Bailey 2020; Morse 2009; O'Reilly &
Kiyimba 2015). Mixed qualitative methods research design is well situated in global health, even
though their applications have not been thoroughly discussed in the academic literature. In this
context, mixed qualitative methods research design is vital because it helps understand the
motivations and constraints under which policy- and decision-makers operate and develop
solutions that are context specific (Singh, Krishan & Telford 2019). A mixed qualitative methods
research design helps understand how stakeholders interpret, experience and accept health
interventions. Similarly, quality indicators can be developed through mixed qualitative methods
research designs to track the impact of a new or existing policy (Hennink, Hutter & Bailey 2020;
Singh, Krishan & Telford 2019).

But despite the potential of mixed qualitative method design, there has been little work done to
consider the implications of combining multiple qualitative research methods (O'Reilly & Kiyimba
2015). Most mixed qualitative methods studies are not published as mixed methods articles,
with most researchers publishing the core qualitative component of the study as a standalone
manuscript and the supplementary qualitative component in another. Most journals have rigid
page limit requirements, which is a major contributing factor why researchers publish different
components of a mixed methods study separately (DeCuir-Gunby & Schutz 2016).

3.3.5 Rationale for mixed qualitative methods in the ARC Project

In qualitative research, different methodological approaches are available that can be
pragmatically mixed or combined to study a complex phenomenon (i.e. crisis experience) (Flick
2011). The mixing of qualitative methods provides a better and more complete picture of a
situation than a single qualitative method alone and thus contribute to promoting quality in
research (Hennink, Hutter & Bailey 2020).

Expanding access to radiotherapy services is a global priority (Abdel-Wahab, Fidarova & Polo
2017). Establishing safe and sustainable radiotherapy services in LMICs faces many issues of
political buy-in, workforce training and education, equipment maintenance and misaligned
incentives. Therefore, responding to the priority of establishing safe and sustainable
radiotherapy services in LMICs could benefit from mixed qualitative methods research because
it could facilitate a deeper understanding of the complexity from the perspectives and

experiences of individuals involved in expanding access to radiotherapy services in LMICs.
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3.3.6 Consideration for a sequential mixed qualitative methods design

In the ARC Project, sequentially mixing of qualitative methods occurred through the findings of
Study One (systematic review) being used to inform the design of the semi-structured interviews
(Study Two [Part A]) and subsequently using the findings to guide the design and/or analysis of
the participant validation (Study Two [Part B]).

A sequential mixed qualitative methods design made it possible to obtain different perspectives
on the same phenomena and ultimately would help confirm, explain, enhance, provide new
insight or contradict the ARC Project findings (Morse & Cheek 2014; Morse & Niehaus 2016).
Sequential mixed qualitative methods design, if conducted with deliberate care, has the capacity
to allow a better understanding of a broader set of topics from various perspectives and
experiences (Morse & Niehaus 2016).

A sequential mixed qualitative method design was selected as it was the design most likely to
enable the ARC Project to explore the barriers and facilitators to establishing safe and
sustainable radiotherapy services in LMICs from the perspectives of global radiotherapy
experts, and provide additional new insights into maintaining radiotherapy services in less
resource settings. The sub-questions that could not be answered with the semi-structured
interviews (Study Two [Part A]) were answered with the participant validation (Study Two [Part
B]), which propelled the project data integration and meta-inference that led to the development

of a readiness self-assessment guide for LMICs establishing safe and sustainable radiotherapy

Sequential mixed qualitative methods design

Study Two [Part A] Study Two [Part B]

services (refer to Figure 3.1).

Study One

Systematic review Semi-structured interviews Participant validation process

- Appraise strategies adopted by LMICs to improve — Seek feedback from the global radiotherapy experts’

access to cancer treatment and palliative care services; who contributed to Study Two [Part A] about the utility

and — Identify and describe the bariers and facilitators to ofthe potential radiotherapy service development

ishing safe and sustainable radioth Services

— Identify and understand the facilitators and barriers that inLMICs _fgadli_?_ezﬁdﬂfi!}eﬁ?':ﬂe:ggﬂgﬂ@ﬂIE:UISfzf LM\FS 1
contribute to the successful implementation of cancer \dentilied during the roject's mia-point meta-
treatment and palliative care improvement strategies in inference

LMICs

Data integration and meta-inference

Develop a readiness self-assessment guide for LMICs establishing safe and sustainable radiotherapy services

Figure 3.1: Alignment of the sequential mixed qualitative methods design of the ARC Project
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Summary

Having described the justification for adopting a sequential mixed qualitative methods design,
the next section will describe the ARC Project’s Study Two [Part A and Part B] methods
inlcuding the: participants, settings, recruitment strategies, how data were collected and

analysed and the various ethical considerations.

3.4 Semi-structured interviews (Study Two [Part A])

The section below describes the process of interviewing global radiotherapy experts.

3.4.1 Participants and settings

Clinical/radiation oncologists, medical physicists, radiation therapists and administrators
primarily involved in establishing safe and sustainable radiotherapy services or providing
radiotherapy to cancer patients in LMICs were all eligible to participate in Study Two [Part A] if
they had: been actively involved in establishing or strengthening radiotherapy services and/or
delivering radiotherapy in an LMIC for at least two years; and spoke English. Individuals such
as: those who were involved with only HICs’ radiotherapy service improvements; had limited or
no knowledge and information about the radiotherapy initiative; and were unable to

communicate in English were excluded.

3.4.2 Recruitment of participants

A purposive sample using a snowball recruitment strategy was adopted to maximise the
recruitment of participants with different experiences in terms of the LMICs where they had
worked as volunteers or in a paid capacity, their roles, age and gender. Purposive and snowball
sampling strategies are commonly used in qualitative research to identify participants with in-

depth knowledge and/or experience with the phenomenon of interest (Bailey 2008).

Recruitment of participants for the interviews was facilitated by three of the researchers (AD, SA
and JP). To commence recruitment, a potential participants’ matrix was created. Potential
participants were identified authors featured in the systematic review, reports from international
organisations on access to radiotherapy services, along with recommendations and personal
and professional social networks, and then screened for eligibility. Initial contact with potential
participants was made via electronic mail by AD or through JP and SA (refer to Appendix E for
invitational email). Interested potential participants contacted AD who provided additional written
study information and identified date and time for the interview. Participants were assured that
names and other identifying information would be removed from the transcripts (refer to
Appendix F for participant information sheet). The number of participants recruited was
determined by data saturation. Between September 2018 and March 2019, a total of 41 email

invitations were sent to a global pool of potential participants.
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3.4.3 Data collection

A series of semi-structured interviews were used as a data collection strategy to identify and
better understand the perceived barriers and facilitators to establishing safe and sustainable
radiotherapy services in LMICs. A semi-structured interview is a widely used method for data
collection in both qualitative and mixed methods studies (Creswell & Clark 2018; Mcintosh &
Morse 2015). Semi-structured interviews are designed to elicit ideas and opinions on a subject
of interest by offering topics and questions to participants. It is typically important to carefully
avoid imposing preconceived meaning from one participant's interview on the next (Galletta
2013).

Prior to the interview commencement, all participants provided oral consent and permission to
audio-record using inbuilt functional hardware of the Voice over Internet Protocol. A smartphone
was also used to record the interview as a secondary backup, which was immediately
transferred onto a password-protected university computer and deleted from the smartphone
afterwards. Detailed interview notes were also taken. All interviews were conducted via
telephone in English from the University of Technology Sydney campus in Ultimo, Australia.
Seven of the interviews were co-facilitated by either TL/JP and the rest were conducted by AD.

The data collection took place between August 2018 and March 2019.

An interview guide informed by the literature (Donkor et al. 2018) and WHO'’s Innovative Care
for Chronic Conditions Framework was used (refer to Table 3.2 for the interview guide). A series
of open questions form the basis of the interview guide, which allowed for follow-up, probing
and opportunity to elicit unanticipated information. The interview guide was developed by the
research team and pre-tested with one international radiotherapy expert from Australia to
ensure the questions made sense and supported the study’s aim and research question. The
data from the pre-test interview was removed from the final analysis. The question routes were
iterative because the ARC Project was more concerned with the processes that led to the
success or failure of a radiotherapy service initiative rather than the outcome. As a result, the
research questions took the form of “what” and “how” to capture the experiences and
perspectives of participants (Agee 2009). These forms of research questions also enabled the

deconstruction of radiotherapy service establishment processes into component parts.

A summary of the major issues highlighted during each interview was emailed to each
participant to ensure the information reflected the interview content. The researcher (AD) noted
any question or idea for a follow-up after each interview. The qualitative data collection

continued until no new insights emerged and the data was considered to be saturated.
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Table 3.2: Semi-structured interview topic guide

e  Can you tell me about a project you were involved with, which aim was to establish, strengthen and/or
improve access to radiotherapy services in LMICs?

— Question prompts: location/setting; year initiated; project activities; and financier.

e  What factors in your view made it easy/difficult to design, plan, execute and sustain that radiotherapy
service?
Question prompts:

— how did positive policy environment influence the process of establishing the new radiotherapy
service (taking into consideration partnership, policies, financing, legislative framework, leadership
and advocacy and human resource)?

— How did the healthcare organisation influence the process of establishing the new radiotherapy
service (taking into consideration continuity and coordination, leadership and incentives,
organisation and equipment, information systems and social support)?

— How did community influence the process of establishing the new radiotherapy service (taking into
consideration awareness, community leadership and support, resource mobilisation and
coordination and complementary services)?

e  Can you tell me what you would do differently next time, if you were to design, plan, execute or implement a
new radiotherapy service in an LMIC?
o Are there other people, particularly those “on the ground” in the LMIC that | need to speak to about this

project?

3.4.4 Data analysis

There are different ways to analyse semi-structured interviews. Both inductive and deductive
approaches were used to analyse the data from the semi-structured interviews (Bradley, Curry
& Devers 2007; Elo & Kyngas 2008). All recorded interviews were transcribed verbatim by an
online audio transcription service. Transcripts were imported into NVivo 12 for data
management, organisation and coding. Data collection and analysis occurred simultaneously.
As the purpose of the ARC Project was to explore the experiences, perceptions and better
understand the barriers and facilitators to establishing safe and sustainable radiotherapy
services in LMICs, the initial step to developing codes was purely inductive before applying an

organising framework for the codes (Bradley, Curry & Devers 2007).

Inductive analysis began with the researcher (AD) closely listening to each audio recording
multiple times and reading and re-reading the transcripts line-by-line to get an understanding of
how the information applied to the establishment and sustainability of radiotherapy services in
LMICs. This approach to analysis was adopted to avoid misinterpreting the data (Burnard 1991;
Gale et al. 2013). Development of the code structure was achieved by taking the data apart and

defining how it was constituted through an iterative, comparative and interactive approach
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(Charmaz 2011). Thus, the researcher actively engaged the data by reviewing it in detail and as

a concept became evident, a code was assigned.

Also, during the data analysis, the researcher compared text segments-to-segments that have
been previously assigned the same code and decided whether they reflected the same concept
(Bradley, Curry & Devers 2007; Browne 2004). The researcher remained open to new themes
and multiple meanings within the texts without a pre-specified framework. Once a code was
identified in the text, it was reused to capture new ideas in the text. Coded texts were grouped
into categories reflecting the barriers and facilitators and they were discussed in a bi-weekly
team meeting. Inductive approach was chosen as the initial step to define code structure

because it was important that the findings were useful to LMICs.

Deductive analysis began by applying the WHO’s Innovative Care for Chronic Conditions
Framework and the Health System Building Blocks Framework for Action to provide a structured
matrix, which allowed a systematic approach to data analysis (Elo & Kyngas 2008). All data with
identified codes and modified with the addition of new emergent ideas after the line-by-line
reading by one researcher (AD) were indexed. The final coded results and categories with the
transcripts were presented in a table and verified by the research team. Categories were
synthesised into themes and reviewed via regular discussions. To identify areas of convergence
and discrepancy among participants, a constant comparison of themes was conducted.
Participants’ quotations from the interview were selected to illustrate the themes. Demographic
data such as age, gender, role characteristics, years of professional experience, and
geographical location were analysed using descriptive statistics. To enhance trustworthiness,
emerging themes were shared with selected participants and particiapnts were provided with an

opportunity to provide feedback or to clarify a point.

The findings of the semi-structured interviews are reported in Chapter Four. The sections below
detail the processes undertaken in collecting and analysing data to complete the participant
validation (Study Two [Part B]).

3.5 Participant validation process (Study Two [Part B])

A participant validation process is recognised as an essential technique for enabling
researchers to refine their data interpretations and enhance credibility (Birt et al. 2016). Once
the semi-structured interviews (Study Two [Part A]) were completed, the participant validation
component was initiated to generate, confirm, refute or enhance the readiness requirements,
identified through the mid-point meta-inference, which integrated the data from the Study One
and Study Two [Part A].
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3.5.1 Participants and setting

All the participants (clinical/radiation oncologists, medical physicists, radiation therapists and
administrators) that were interviewed during Study Two [Part A] data collection were eligible and

invited to participate in the validation process (Study Two [Part B]).
3.5.2 Recruitment of participants

All global radiotherapy experts who participated in the semi-structured interviews (Study Two
[Part A]) were eligible to participate in Study Two [Part B]. The literature is varied regarding the
number of experts required to review and confirm generated requirements that should form the
content of a guide (Abell, Springer & Kamata 2009). Sample size decisions are mostly based on
the length and complexity of the guide (Abell, Springer & Kamata 2009). Nevertheless, some
studies have recommended a range between six to 20 experts to help generate more
information about the guide (Abell, Springer & Kamata 2009; Rubio et al. 2003).

Participants were contacted by only AD via electronic mail and provided with an instruction
sheet and conceptual definition of each readiness domain (refer to Appendix G for invitational
email). Participants were assured that names and key identifying information will be removed so
that there was no direct link between the participant’s identity and the information provided. The
participants were provided with an opportunity to confirm or refute the listed readiness
requirements and asked to check for missing concepts, identifying redundant requirements
and/or suggest grammatical improvement to ensure that the intent of the requirement was clear

and relevant.
3.5.3 Data collection

A series of steps were used as a data collection strategy, which included: readiness
requirement generation; readiness requirement confirmation; and readiness requirement
revision (refer to Figure 3.2). Data collection for this Study took place between July 2019 and
October 2019. The sections below detail the steps undertaken in completing the participant

validation process.
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Figure 3.2: Graphical representation of the processes leading to the participant validation

Step One: Initial generation of the readiness requirements

The First Step was to turn the identified data on the establishment of safe and sustainable
radiotherapy services in LMICs from the systematic review (Study One) and semi-structured
interviews (Study Two [Part A]) into readiness requirements (Donkor et al. 2018; Donkor et al.
2020b). Through an iterative process, the research team accurately defined and delineated the
relevant domains of the readiness construct to prevent construct underrepresentation as well as
avoid extraneous factors. Clear interpretation and boundaries of each domain of the readiness
construct to be assessed made it possible to map the various requirement with criterion to the

domains.

A sufficiently large pool of readiness requirements were drawn from the systematic review and
semi-structured interviews and complied into an Excel spreadsheet to assess the readiness
domains. Care was taken to ensure that each readiness domain has an adequate sampling of
requirements. Again, the systematic review and semi-structured interviews with global
radiotherapy experts provided great insights into the requirement wording. The research team
(AD, TL, SA and JP) considered issues, such as: wording clarity; negative and positive worded
requirements; and wording redundancy through an iterative editing, review and proofreading of
the initial generated requirements. To ensure easy reading, generated requirements were kept

short, simple and free of jargon. Also, statements that address two issues were avoided.

Step Two: Experts confirmation of the readiness requirements

The Second Step was designed to allow the global radiotherapy experts to cross-check and

confirm or refute whether the requirements generated were appropriate and relevant to
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qualitatively assess readiness to establish a new radiotherapy service. This step helped
establish generated requirements relevance and representativeness of the readiness self-
assessment guide for LMICs establishing safe and sustainable radiotherapy services (Bolarinwa
2015; Burton & Mazerolle 2011; Hardesty & Bearden 2004).

Consensus implied general agreement, though not necessarily unanimity (Kea & Sun 2015).
The process of reaching consensus also meant that each radiotherapy expert was given the
equal opportunity to correct errors, challenge or confirm accurate interpretations and influence

the final decision on readiness requirements (Doyle 2007; Madill & Sullivan 2018).

For the tasks, global radiotherapy experts were asked if they agree with the readiness

requirements by addressing the following statements:

o if you think any of the requirements already listed under the readiness domains should

be removed, please place “R” as “Remove” in the inclusion column;

¢ if you think any of the requirements already listed under the readiness domains should
be included but needs to be revised or modified in some way, please “M” as “Modify” in

the inclusion column; and

o if you think any of the requirements already listed under the readiness domains should

be included without changes, please place “A” as “Accept” in the inclusion column.

In addition, global radiotherapy experts had an option for a ‘no idea’. To evaluate the
comprehensiveness of each readiness domain, experts were also asked to recommend other
readiness requirements that might have been omitted from the list, readiness requirements that
should be deleted because they are not consistent with the domain and/or readiness
requirements that should be combined. This approach is consistent with the literature on guide
development (Gagnon et al. 2018; Grant & Davis 1997).

Each global radiotherapy expert was given two weeks to complete the survey. A follow-up email
remainder prompting potential participants about the deadline to complete the survey was sent
(refer to Appendix H for follow-up email). If there was no response, it was considered a decline
to participate. Participants completing and submitting the survey was considered as consent to

cover all aspects of participation and use of the collected data.

Step Three: Produce the final draft of the readiness self-assessment guide

At the conclusion of Study Two [Part B], a final set of readiness requirements was created by
consolidating some original readiness requirements and making amendments to the wording of

several other requirements.
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An iterative approach to achieving agreement

The central feature of the ARC Project wasn’t about achieving consensus on readiness
requirements. However, variety of well-known approaches were applied to gain some degree of

agreement. The agreement approaches included:

e discussion of readiness requirements among research team — the readiness
requirements were discussed with the goal of identifying opinions and information on
the readiness topic. The general mechanism for improving each readiness requirements

was often identified during the discussion meeting;

e expert review — each member of the global radiotherapy experts who contributed to
generating the readiness requirements were given the opportunity to actively state
whether they agree or disagree with the requirements. The number of agreements was

counted to determine if consensus threshold was satisfied; and

o identifying and addressing concerns — experts were asked to share their concerns
on readiness requirements with the disagreement so that any potential errors can be
addressed. Several rounds of discussions were held with the research team to address
or clarify the concern experts outlined. The discussion involved active listening and
sharing information. Multiple concerns and information were shared until a satisfactory

decision passed the consent threshold for the research team.

3.6 Data analysis

Participants’ responses using ‘R’ for ‘Remove’, ‘M’ for ‘Modify’ and ‘A’ for ‘Accept’ did not have
numerical value but were treated as opinions intended to elicit additional qualitative comments;
hence, median score and interquartile range were not calculated (Birt et al. 2016). Qualitative
comments from participants were imported into NVivo-12 for management, organisation and
coding. Texts that were of interest to the analysis were systematically distinguished and
comments from participants were read and re-read at several levels of word, sentence,

paragraphs and whole to gain an understanding of the meaning.

Texts that were of interest to the analysis were systematically distinguished and comments from
participants were read and re-read at several levels of word, sentence, paragraphs and whole to
gain an understanding of the meaning. The researcher remained open to understanding the
new, deleted or combined readiness requirements recommended by the participants without a

pre-specified framework.

Coded texts were grouped into categories reflecting readiness requirements. Areas of
convergence and discrepancy among participants were identified through constant comparison,
a qualitative data-analytic procedure whereby each finding and interpretation is compared with

existing findings emerging from the data analysis (Boeije 2002). Regular feedback meetings
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were held with a senior researcher (TL) to share comments from participants, discuss and
validate the refined readiness requirements. Feedback is a common iterative consensus

approach for supporting validity or trustworthiness by reflecting on the data (Heritage 2016).

3.7 Data integration and meta-inferences

Integration is the process of bringing data from multiple research methods together to access
knowledge or insights unavailable to a single methodological technique (Moseholm & Fetters
2017). The purpose of the integration in the ARC Project was to connect the systematic review
(Study One) and semi-structured interview (Study Two [Part A]) data to provide a better
understanding of the barriers and facilitators to establishing radiotherapy services in LMICs,
which resulted in the generation of readiness requirements. Finally, data integration of all the
studies within the ARC Project was undertaken to answer the mixed qualitative methods

research question.

There are diverse approaches that can be used to integrate mixed methods research
procedures and data. In the ARC Project, data integration was implemented at the design,
methods, interpretation and reporting levels of the ARC Project (Fetters, Curry & Creswell
2013). Figure 3.3 outlines the various studies, procedures and related products of the ARC
Project. A radiotherapy service development self-assessment readiness guide designed to
assist LMICs planning to establish safe and sustainable radiotherapy services was the end
deliverable of the ARC Project.
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Figure 3.3: Sequential mixed qualitative methods design for the ARC Project
Adapted from (Morse & Niehaus 2016) and (Creswell & Clark 2018).
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3.7.1 Integration through design

A pragmatic sequential mixed qualitative methods design consisting of a: systematic review
(Study One); semi-structured interviews (Study Two [Part A)]); and participant validation process
(Study Two [Part B]) was suitable to gain a thorough understanding of how to successfully
establish sustanable radiotherapy services in LMICs. In the ARC Project, the systematic review
findings informed the subsequent semi-structured interviews. The qualitative questions in the
interview guide elicited how and why participants feel a particular radiotherapy service was

successful or unsuccessful in an LMIC.

Similarly, the findings from the semi-structured interviews with global radiotherapy experts
informed the participant validation process. The data from the systematic review and the series
of semi-structured interviews were transformed through mid-point meta-inference into readiness
domains. Through the mid-point meta-inference, multiple readiness requirements were

generated and subsequently validated through a participant validation process.

3.7.2 Integration through methods

In the ARC Project, methods of data collection and analysis for each Study were conceptually
linked. Methodological integration occurred by connecting individual studies undertaken through
sampling technique. The semi-structured interview (Study Two [Part A]) participants were
chosen from the authors of articles included in the systematic review (Study One). Also, the
validation study (Study Two [Part B]) participants were selected from the sample of participants
who completed the semi-structured interviews (Study Two [Part A]). Analytical integration
occurred by building on the findings of the systematic review, semi-structured interviews and
participant validation data analysis. That is, the latter building on the former. Sentences and
words participants used during the participant validation process informed the revision of

readiness requirements and wording of new requirement.

3.7.3 Integration through interpretation and reporting

Integration of data at the interpretation and reporting level occurred through narrative and joint
displays. The exact type of narrative integration was the contiguous approach. The contiguous
approach to integration enabled the report of the systematic review, semi-structured interviews
and participant validation process findings in different Chapters. Finally, integration through joint
displays occurred by bringing the major findings from the ARC Project together through display
tables and visual display tool, which allowed meta-inferences to be drawn to address the aim of
the ARC Project.

The joint displays visually represented the connection between the different studies within the
ARC Project and indicated the degree of data convergence (i.e whether enhanced, confirmed or

new). Confirmatory data is when the current study reinforces the findings of the previous study.

104



Enhanced data is when the current study further improve the findings of the previous study
while new data is when the current study provides findings not existing before in the previous
study.

3.7.4 Transforming the readiness criteria into readiness questions

Through an iterative process of team discussion, revision and team input, the set of readiness
criteria that define each requirements were transformed into questions after integrating all the
data from the ARC Project. The readiness questions were developed for group practice. It was
not expected that an individual radiation oncologist or medical physicist should necessarily be

responsible for all actions addressed by the questions.
3.8 Ethical consideration in the ARC Project
3.8.1 Ethical approval

Ethical approval was obtained from the Faculty of Health, University of Technology Sydney
Human Research Ethics Committees (Ethics approval number: ETH18-2187) (refer to Appendix
1) for Study Two [Part A]. Study Two [Part A] required interviewing global radiotherapy experts to
share their knowledge and experiences on establishing, strengthening and/or improving
radiotherapy services in LMICs. The Study Two [Part A] was considered low and negligible risk

ethical approval.

Study Two [Part B] required requesting global radiotherapy experts who participated in the
Study Two [Part A] to confirm the generated list of readiness requirements. Study Two [Part B]

was a participant checking; hence, ethical approval for the Study Two [Part B] was waived.
3.8.2 Informed consent

All participants were provided with an information sheet. The information sheet outlined the
importance of the research, information about research procedures, and any risk of participant’s
involvement. Participants were informed that the main risk from the research is the
inconvenience caused by allocating 30-45 minutes to be interviewed. Participants were also
informed that they reserve the right not to answer any questions they prefer not to. Participants
were notified that participation in the research was voluntary and they were permitted to decline
participation without any consequences. On-tape verbal consent was obtained from all

participants prior to interview commencement.
3.8.3 Values and principles of ethical conduct

The relationship between participants and a researcher is the foundation on which human
research is conducted. Hence, the ARC Project was conducted in accordance with the National

Statement on Ethical Conduct in Human Research, which is organised around respect for
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participants, research merit and integrity, justice and beneficence (The National Health and

Medical Research Council, the Australian Research Council & Universities Australia 2018).

3.8.4 Respect for participants

Respect for participants’ rights and dignity as human beings was abided in the ARC Project.
Throughout the ARC Project, participants were given the capacity to make their own decisions.
Research activities such as interview date and time were negotiated with global radiotherapy
experts to reduce inconvenience and disruption of their work schedule. The researcher
respected the autonomous decisions about whether to participate in the ARC Project. Each
participant was given complete information about the ARC Project and decided on their own
whether to participate in the ARC Project. The researcher respected the perceptions, beliefs,
privacy and information sensitivities of the participants and where relevant of the LMIC. Thus,
participants were informed that they did not need to answer questions participants were not

comfortable with.

3.8.5 Research merit and integrity

The ARC Project sought to develop a readiness self-assessment guide that can be used to
gauge LMICs preparedness to establish safe and sustainable radiotherapy services. The ARC
Project makes considerable contribution to knowledge and understanding of the processes
involved in establishing safe and sustainable radiotherapy services in LMICs. The ARC Project
was based on a thorough review of the current literature in cancer control in LMICs. The ARC
Project protocol underwent multiple peer review processes at the at the: Graduate Research
School researcher development programmes and workshops; Faculty of Health Research
Students’ Development Programme; and Improving Palliative, Aged and Chronic Care through
Clinical Research and Translation (IMPACCT) Summer School to ensure the ARC Project was

designed using methods appropriate for achieving the objectives of the ARC Project.

The ARC Project was supervised by a team (JP, TL and SA) with qualifications, competence
and experience in cancer control research that were appropriate for the research. The ARC
Project was conducted following the principles of research integrity, including: exploring
knowledge and understanding; adhering to recognised principles of research conduct;
conducting the research with honesty; and disseminating and communicating findings in a
manner that permit scrutiny and add to public knowledge and understanding. Findings from the
ARC Project have been shared through academic journals and peer-reviewed poster and oral

presentations in both international and local conferences.

3.8.6 Justice

The participant inclusion criteria for the ARC Project was fair and accurately described as global

radiotherapy experts involved in establishing, strengthening and/or delivering radiotherapy
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services in LMICs, with at least two years experiences and could speak English. The process of
recruiting participants was fair and there was no exploitation of participants in the conduct of the
ARC Project. Findings from the ARC Project was shared with participants through a written

report in a timely and clear manner.

3.8.7 Beneficence

The likely benefit of the ARC Project stretched to: i) international agencies and civil society
organisations interesting in expanding access to global radiotherapy services; and ii)
governments of LMICs planning to establish new radiotherapy services by providing them with a
readiness guide that provides practical support to conduct self-assessment. The ARC Project
was designed to minimise discomfort to participants. Participants were informed that the main
risk from the ARC Project was the inconvenience caused by allocating 30-45 minutes to be

interviewed. Participants were offered the right not to answer any questions they prefer not to.

3.9 Data management and security

All data from the ARC Project were stored in CloudStor, password-protected electronic location
and on a hard disk which was locked in a cabinet within University of Technology Sydney
Faculty of Health to ensure confidentiality and security of information in accordance with ethical
standard. While the ARC Project was in progress, de-identified data were stored on the

researcher’s password-protected computer provided by the University of Technology Sydney.

Names and key identifying information were removed from transcripts and final report to protect
participants’ identity. Demographic information, such as age, gender, global role and length of

service were reported in aggregate form.

Participants’ privacy and confidentiality were ensured through the allocation of participant codes
that were used throughout the data analysis and reporting. Participant’s names were removed
from all transcripts that were saved using participants’ codes only on a password-protected
computer. Only the researcher has access to ARC Project data. Participant’s ages were
removed from all publications. Participant’s countries were broadly categorised as international
and local. In accordance with national requirements, all ARC Project data will be stored for a
period of five years (The National Health and Medical Research Council, the Australian

Research Council & Universities Australia 2018).

3.10 Positioning the researcher and reflexivity

Reflexivity in qualitative research refers to the researchers’ awareness of the different
influences they may have on the research processes (Gilgun 2008; Probst 2015). Reflexivity
considers the personal and social experiences of researchers vis-a-vis those of participants and

the phenomena under investigation. Matters of importance to the reflexive process include
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researchers’ and participants’ previous relationships, changes participants and researchers
undergo in the course of the research process, and participants and researchers’ experience
and knowledge on the research subject (Gilgun 2008; Tong, Sainsbury & Craig 2007).
Reflexivity is a way of sustaining an element of objectivity by admitting and addressing potential
biases (Dowling 2006). Also, undertaking the reflexive process while planning, conducting and
writing a qualitative research promotes transparency and encourages more realistic accounts of

the research process (Probst 2015).

Prior to commencing as a full-time doctoral researcher based in Australia, | was a radiation
therapist working in Ghana. As such, | am all too aware of the numerous challenges that LMICs
face in establishing safe and sustainable radiotherapy services. Given my professional
expertise, experience and insights and commitment to improving access to radiotherapy for all
Ghanaians with cancer, | decided to focus on radiotherapy aspect of cancer care. This decision
was not meant to lessen the importance of the other components of cancer control, such as
prevention, pathology, or other modalities of treatment. Rather, it was hoped that focussing
research on radiotherapy alone might be more manageable and therefore offer a greater

likelihood of developing practical guidance to assist cancer control in LMICs.

In Study Two, the researcher (AD) openly introduced himself as a PhD candidate, with
radiotherapy background from an LMIC in all electronic contacts with global radiotherapy
experts who were potential and/or actual participants. Global radiotherapy experts were
informed that the researcher was exploring factors that influence the establishment of safe and
sustainable radiotherapy services in LMICs. This approach promoted transparency,
collaboration and participatory. The open disclosure of professional background allowed a
closer relationship, which made it possible to access information and knowledge throughout the
data collection for both semi-structured interviews (Study Two [Part A]) and participant
validation (Study Two [Part B]).

To begin each semi-structured interview, the researcher introduced himself to participants,
introduced senior researchers that were in the interviewing room and explained the purpose of
the ARC Project. All interviews were arranged around the schedules of the participants. Positive
rapport and trust relationship with participants were created at the initial stages of the interview.
Participants were informed not to answer questions that they were uncomfortable with.
However, participants freely shared their experiences of both successful and unsuccessful
radiotherapy initiatives. The researcher was careful to avoid asking questions that would

constrain or bias the participants’ answers.

There was no established relationship between the researcher and the participants before the
ARC Project commencement. A respectful and learning attitude was the key to obtaining useful
and reliable data. Participants were not suspicious of the ARC Project purpose. Instead,

participants acknowledged the need to systematically explore the factors contributing to
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successful or unsuccessful radiotherapy services in LMICs. Similarly, the researcher

established useful network of relationships.

3.11 Reporting qualitative research

The reporting of the Study Two [Part A and B] was guided by the consolidated criteria for
reporting qualitative research (COREQ) (Tong, Sainsbury & Craig 2007). The COREQ guideline
is used by researchers for standardising qualitative evidence synthesis. Consequently, the
following elements were included: i) description of the research team and reflexivity; ii) a
detailed description of research design, which included theoretical framework, participant
selection, setting and data collection; and iii) description of analysis and findings (Tong,
Sainsbury & Craig 2007).

Trustworthiness demonstrates the truth, offers the basis for applying adopted techniques and
allows for external judgements to be made about the consistency of procedures and findings.
Credibility, dependability, transferability and confirmability were the four components of
trustworthiness that guided the ARC Project (Tappen 2015).

Various strategies were used to achieve credibility. First, data were collected from different
points of views, such as multiple disciplines in radiotherapy and participants with international
and local experiences. Second, quotes were used to demonstrate links between participants’
words and interpretations. Third, data were checked, and interpretations were verified by senior

research team members.

Dependability was enhanced through documented decision-making and research team
discussions as the ARC Project progressed. Also, all transcripts were checked multiple times for
accuracy against the audio recordings. Similarly, reading and rereading of transcripts, as well as

coding and recoding of texts heighten the dependability of the findings.

To achieve confirmability, transformed data in the form of readiness requirements were shared
with participants for their feedback. Also, the researcher adhered to sound research practices
by keeping a reflexive journal and recorded all information about the interviews, feedbacks,

analysis and interpretations.

Finally, to improve transferability, detailed description of the setting, participants and rationale
for each study were provided. The use of purposive and snowball sampling enabled
transferability because they allowed us to develop new insights by providing a broad range of

information from participants.

3.12 Reporting mixed methods research

The reporting of the mixed qualitative methods ARC Project is guided by the Good Reporting of
a Mixed Methods Study guidelines (O'Cathain, Murphy & Nicholl 2008). Hence, the following
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elements were included: i) the justification for using a mixed qualitative methods design to
answer the research questions; ii) description of the design purpose; iii) description of each
method in terms of sampling, data collection and analysis; iv) describing where and how data
integration occurred; v) identifying strengths and limitations; and vi) describing any insights
gained from data integration (Curry et al. 2013).

3.13 Summary

This Chapter has outlined the rationale for a pragmatic sequential mixed qualitative methods
design, participants and setting, data collection and analysis techniques, as well as data
integration, the researcher’s position, ethical considerations and data management for the ARC
Project. The next Chapter will discuss the findings of the series of semi-structured interviews
(Study Two [Part A]).
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Chapter Four: Findings — Semi-Structured Interviews (Study Two [Part A])
4.1 Overview

As outlined in Chapter One, cancer is a major contributor to the global disease burden,
particularly in LMICs with more than 10.3 million new cancer cases and 6.4 million cancer
deaths in 2018 (Bray et al. 2018). These numbers are expected to increase because of
population growth and ageing, changes in lifestyle and socioeconomic development (Bray et al.
2018). Radiotherapy is a critical component of cancer patients’ management. In LMICs, almost
two out of three cancer patients will require radiotherapy to cure or improve quality of life
(Barton, Frommer & Shafiqg 2006). But there is limited access to radiotherapy services in most
LMICs (Zubizarreta, Van Dyk & Lievens 2017).

The systematic review findings presented in Chapter Two identified a scarcity of empirical
studies reporting the barriers and facilitators to establishing safe and sustainable radiotherapy
services in LMICs. This is despite the IAEA having worked collaboratively with LMICs for more
than six decades to improve radiotherapy service access (Abdel-Wahab, Zubizarreta, et al.
2017), including: the development of technical documents regarding safety, quality assurance,
commissioning and staffing of radiotherapy services (Brown et al. 2014; IAEA 2014; IAEA
2015).

The IAEA-Programme of Action for Cancer Therapy has been assisting LMICs to evaluate and
plan their national cancer control programmes since 2004, with the progress made attributed to
the WHO and the International Agency for Research on Cancer to control cancer support and
commitment of the program goals (Abdel-Wahab, Lahoupe, et al. 2017). Of equal importance
has been the Global Task Force on Radiotherapy for Cancer Control, which has quantified the
investment required to achieve equity in radiotherapy access and the substantial return on that
investment (Atun et al. 2015). This advice is important as it publicly acknowledges the
importance of universal access to radiotherapy, and details the role of global advocacy and
appropriate supports for LMICs to deliver on this promise (Atun et al. 2015; Yap et al. 2017).
While global efforts to improve access to radiotherapy services has increased (Donkor et al.
2018), little could be gathered from the existing literature about the factors that influence the

successful establishment of safe and sustainable radiotherapy services in LMICs.

In order to better understand the barriers and facilitators to establishing safe and sustainable
radiotherapy services in LMICs, it was decided to interview global radiotherapy experts involved
in establishing, strengthening and/or delivering radiotherapy services in LMICs. Methods for this

study were reported in Chapter Three.

117



The semi-structured interviews with global radiotherapy experts was published in 2020 in the
Asia-Pacific Journal of Clinical Oncology. Chapter Four contains an expanded version of the

finding and discussion from the publication, which is provided in Appendix J.

4.2 Publication reference

Donkor, A., Luckett, T., Aranda, S., Vanderpuye, V. & Phillips, J.L 2020, 'Experiences of
barriers and facilitators to establishing and sustaining radiotherapy services in low- and middle-

income countries: a qualitative study', Asia-Pacific Journal of Clinical Oncology, pp. 1-12.

4.3 Objective

To identify and describe the barriers and facilitators to establishing safe and sustainable

radiotherapy services in LMICs.

4.4 Methods

The method for the semi-structured interviews undertaken with global radiotherapy experts are

described in detail in the Chapter Three.

4.5 Findings from the semi-structured interviews (Study Two [Part A])

Characteristics of participants

Forty invitations were sent to a global pool of potential participants. Twenty-three were unable to
participate for the following reasons: incorrect email address (n=10); no response after follow-
ups (n=7); workload and annual leave restrictions (n=3); travelled overseas (n=1); potential
conflict of interest (n=1); and failure, without a reason to attend the scheduled interview (n=1). A
total of 17 participants took part in Study Two [Part A] (42.5% response rate), including 12
males and five females. The majority were radiation/clinical oncologists (n=11) with a smaller
number of medical physicists (n=3), radiation therapists (n=2) and an administrator. Ten
participants were working permanently in either: Ethiopia, Egypt, Brazil, Kenya (n=2), Jordan,
India, Nepal, Peru and Zambia (n=1). All of the remaining participants (n=7) were permanently
employed in four HICs [Australia, (n=3), Canada, (n=2), USA (n=1) or Qatar (n=1)] but had been
involved in various initiatives to strengthen radiotherapy in multiple LMICs. Interviews lasted an

average 35 minutes (range: 30 — 50 minutes).

Emergent themes and sub-themes

Despite participants’ diversity of experiences across LMICs, three major themes and 15
associated sub-themes were identified as critical to establishing safe and sustainable
radiotherapy services in LMICs (refer to Appendix K for a list of barriers and facilitators). The

major themes were: 1) committing to a vision of improving cancer care; 2) making it happen and
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sustaining a safe service; and 3) leveraging off radiotherapy to strengthen integrated cancer

care.

4.5.1 Committing to a vision of improving cancer care

Political environment. There was unanimous agreement that committing to a cancer control
vision, political stability and basic infrastructure like the quality supply of electricity were
prerequisites to successful radiotherapy service establishment. A critical success factor was the
political will to support establishing radiotherapy services with the capacity to meet the service

demands of the population:

...with the support of the Ministry of Health...six centres and teaching hospitals were

selected to start cancer care, including radiotherapy (P10, CO, Male, 37 years, Local).

Most participants perceived that an LMIC’s inability to commit and establish radiotherapy
service was linked to political impasses, periodic changes of political leadership, bureaucratic
corruption, multiple competing political demands and policymakers’ negative misperception

about investing in radiotherapy:

There's a misperception that radiotherapy is expensive...and that comes from the fact
that there is a barrier to entry associated with how much it costs to buy a linear
accelerator...It's one of the reasons the Global Task Force on Radiotherapy for Cancer

Control...analysis is very important (P5, RO, Male, 57 years, International).

Advocacy. Participants described the availability of ‘vision champions’ as essential to
convincing decision-makers that investing in cancer care was important. ‘Vision champions’
were recognised as good negotiators and networkers, resilient, enthusiastic and trustworthy
individuals or groups who provided leadership and advocacy for improving access to

radiotherapy services:

[You need] someone that has some sort of clout...that will listen to...a university
professor, or physician, or a senior medical physicist, or even someone that works in

the government already (P4, MP, Male, 34 years, International).

A public figure being diagnosed with cancer often provided the impetus for LMICs’ political
leaders to suddenly commit to radiotherapy projects to establish radiotherapy services. These
opportunities needed to be carefully managed to optimise the country’s investment to achieve

the best outcome for the entire population:

...[even when] there are no resources, a First lady gets breast cancer...and suddenly
these resources appear...often these VIPs would travel to Europe or North America for
treatment and then they would come back and say, "We want all the bells and whistles
that we saw" (P3, RO, Male, 70 years, International).

119



Radiation safety. Participants stressed that a critical first step was for an LMIC to become a
member of the IAEA and develop country-wide radiation safety laws to ensure timely approval

of the radiotherapy plan before the commencement of the facility construction:

...countries have to apply for membership in the IAEA...As part of membership, they
may have to pay a modest fee...but then they are also required to have some
legislation in place, for accountability of the radioactive materials (P3, RO, Male, 70

years, International).

Costed cancer control policy with radiotherapy implementation plan. Participants
described the importance of having a country-wide radiotherapy implementation plan. Having a
costed country-wide cancer control policy with a radiotherapy implementation plan
demonstrated the government’s commitment to control cancer and theoretically address many
of the barriers that participants identified namely, fragmented services and inadequate

geographical coverage:

...you need radiotherapy to be installed within a comprehensive national cancer control
program. So, you need the cancers that are preventable being prevented. You need
early detection so that the cases that are coming into radiotherapy are maximised...
Then you're palliating the ones that can be palliated (P15, RT, Female, 49 years,

International).

Participants suggested a significant barrier to a comprehensive cancer control vision was the
lack of reliable epidemiological data, essential to developing a country-wide radiotherapy plan.
Epidemiological data was key to developing the investment case, determining the optimal

location and type of technology that would best serve the populations’ needs:

...what we are doing is to prepare a roadmap as to which states should have equitable
radiotherapy access. Because just stating that a country needs 40 radiotherapy or
brachytherapy units without knowing where they are required, ends up that many are
[established] in major cities (P11, RO, Female, 47 years, Local).

Identifying a funding model. Participants identified a viable funding model as crucial to ensure
a country was able to commit to construction, equipment set-up and maintenance, and
workforce development. Participants described multiple funding models, including public,
private, public-private partnership and charitable. Regardless of the model, long-term funding

was critical to consider from the outset to ensure a safe and sustainable radiotherapy service:

You have to start looking at the long-term plan. The cost-effectiveness reflects in

sustainability (P4, MP, Male, 34 years, International).
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Participants acknowledged that a well-framed business case that demonstrated radiotherapy
benefit, financial, technical and operational viability was essential to securing financial
commitment. Some countries have adopted public-private partnership strategies where the
private sector finance, design, build, operate and maintain the facility for an agreed duration
before handing over the responsibility to the public sector. Such partnerships were essential;

however, it was a challenge when the country could not sustain the facility.

...there is a little bit of a trend... where a company will come in with what they call a
turn-key solution. So, they will come in [country] and they will build the building, put the
equipment in, commission the equipment, get it ready to go, and in some cases put
workforce in there for a period of time... Then they walk away... and...turn over to local

people to run and operate (P15, RT, Female, 49 years, International).

While the private sector was recognised as an important source for financing a country’s
radiotherapy vision, it did not always promote equity of access and often created financial
hardships for poor households without health insurance. Participants highlighted the vital role of
charities and civil society organisations in mobilising funds through community engagement,
philanthropic and political commitments to addressing barriers, such as financial risks
associated with accessing radiotherapy. However, arriving at a subsidy agreement required

lobbying:

...government is subsiding...diseases like cancer, kidney, and heart...$1000 (US) per
patient...we lobbied with the Ministry of Health...met the Prime Minister (P14,

Administrator, Male, 63 years, Local).
4.5.2 Making it happen and sustaining a safe service

Executing a plan to establish a new radiotherapy service required project management inclusive
of planning, construction, procurement, delivery, installation, commissioning and workforce
development. International support at critical junctures, along with concurrent sustainability and
contingency plans to manage unforeseen events which threatened the delivery of a fully

function radiotherapy service on time and budget are also required.

Building the facility and purchasing the right machinery. Securing a suitable location with
space for future expansion and constructing the facility was recognised as a challenging task
because of the need for resources. The right balance of local knowledge and international

expertise helped to meet the safety and operational requirements.

...we had a local architect who could collaborate and share the drawings with an

international person to critique and give input (P9, CO, Female, 49 years, Local).
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Without a competent project management team, there was a risk of the building process being
derailed due to poor stakeholder engagement and suboptimal decision-making, which
contributed to cost overrun, project failure and damaged reputations. Participants also
highlighted the power differential between local teams and powerful, for-profit vendors. They
described how vulnerable many LMICs were when negotiating with larger vendors and how this
vulnerability was amplified if there was a lack of tendering and contract management

experience within the team:

In [HICs], when we decide we want to buy a new machine, we have these experienced
physicists who lead the negotiations...But you can imagine that, if the country has no
experience in that, the vendors will be dictating (P1, RO, Female, 37 years,

International).

Establishing collaborative relationships with centres of excellence and seeking technical
assistance during the early planning stages was critical. Participants emphasised challenges in
equipment licensing requirements at local regulatory levels, resulting in application processes
being frustrating and hampered by long delays. Participants highlighted the important
contribution from international experts, many of whom are volunteers. They ensured that
radiotherapy equipment was correctly commissioned. Many of these experts, make a significant

financial and/or time sacrifice to be based in an LMIC for anything up to a year:

... we've [international organisation] had...a medical physicist...there for 12

months...for their machine commissioning (P1, RO, Female, 37 years, International).

Building the radiotherapy workforce. Building the radiotherapy workforce was essential to the
operation and management of any radiotherapy facility. Providing radiotherapy service safely
required a core team of well-trained radiation oncologists, radiation therapists and medical
physicists. This team needs to be in place before the radiotherapy service can commence. The
absence of a suitably trained workforce has led some LMICs to resort to inappropriately
substituting other health professionals into radiotherapy roles they were not qualified to perform,

jeopardising patient and staff safety:

...often many departments are very keen to come on-board with new technology
straight away when there has not necessatrily [been any] training...the therapists are
often...nurses...and told, "Okay, now you're the radiation therapist," with very little

training (P1, RO, Female, 37 years, International).

Overseas training for staff was perceived as unavoidable when establishing radiotherapy for the
first time but was criticised as being expensive with different disease pattern and technology
compared to types of equipment and cases of patients treated in most LMICs. Also, overseas
training risked the loss of local talent due to a better standard of living, attractive incentives,
stable political environment and access to advanced technology in HICs. As the length of
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workforce preparedness was lengthy, participants highlighted the need for workforce

development to occur before the installation of the equipment to prevent redundancy.

In one case...the facility was ready, the equipment was installed, but the trainees were
not ready...and what happened during that time, rats and mice basically ate up the
wiring (P3, RO, Male, 70 years, International).

Creative approaches to workforce development were required, including a range of local and
international solutions that addressed barriers like insufficient qualified teachers and lack of
mentors. They mentioned initiatives such as: e-learning platforms like Virtual University for
Cancer Control, Africa Radiation Oncology Network and Chartrounds; and ‘train-the-trainers’
initiatives by Radiating Hope and Asia Pacific Radiation Oncology Special Interest Group of
Royal Australian and New Zealand College of Radiologists:

Since the last one year or two through a partnership with American Society [of
Radiation Oncology] International Outreach Program, Chartrounds, is available to
us...It's a digital conferencing with weekly at least 30 to 40 radiation oncologists join in

fo promote education and training (P11, RO, Female, 47 years, Local).

Availability of appropriate incentive systems, which included financial and non-financial

incentives was described as crucial in attracting and retaining radiotherapy workforce.

Gaining and maintaining financial stability. After the initial investment in establishing the
radiotherapy facility, gaining and maintaining financial stability was crucial for operational
sustainability. Participants described out-of-pocket payments, prepaid payment plans, social
security funds, sustained donor pipeline, public taxes, government revenues and subsidies as

payment models adopted to generate funds to sustain facility operations:

...we open our hospitals to investors 24 hours a day. So, investors may come and have
a tour in the hospital. We show them how we treat our patients...that encouraged the

people to donate (P8, RO, Male, 67 years, Local).

Regular maintenance. During contract negotiations, it was essential to include an equipment
maintenance clause to ensure equipment was serviced regularly, and parts could be readily
sourced to minimise downtime. Expensive spare parts, lack of dedicated funding, poor spare
parts supply and distribution, as well as lack of qualified engineers were identified as major

barriers to maintaining radiotherapy services.

...all these machines are coded in American dollars...our currency is not very good right
now...So, they say, ‘Okay, we don't want the machine anymore because you're giving
the machine you are not giving money for the next five years to maintain the machine
(P13, RO, Male, 33 years, Local).

123



Establishing innovative infrastructure maintenance and replacement policies and building a
critical mass of equipment from the same vendor were recommended to address most of the

named maintenance challenges:

What typically happens is every country does its own thing and buys whatever they
like...What | would recommend is if there was a cluster of countries...they all go with the
same equipment vendor...so that you can have an engineer based in one of those

countries that can swing around (P15, RT, Female, 49 years, International).

Building research culture and infrastructure. Producing quality data about service
performance and improvement was identified as key to further funding commitments from
investors. Radiotherapy was thus best recognised as a valuable contribution to cancer control
when there was a capability to finance long-term investment in collaborative research to

produce innovative solutions:

...we have active groups in medical oncology and active groups in radiotherapy. We are
investigating the ways of making better medicine with cheaper expenses (P12, RO,

Male, 73 years, Local).

Good governance and management. Critical to the successful provision of the broad range of
clinical and non-clinical services was good governance and management team. Having an
inclusive governance and management structure ensured there was a good representation
when making decisions to provide quality care. Participants suggested that to be sustainable, it
was critical for the facility management team to have a high degree of accountability,

transparency and a culture of continuous expansion:

...is a charity hospital...but...we are...continuously expanding...there are two linear
accelerators...And we started with 120 beds, but now 303 (P8, RO, Male, 67 years,

Local).

Improving patient outcomes. An important consideration identified was how the facility
sustains patient flows in an ever-growing competitive environment. Creating a reputable brand
by having a high-quality infrastructure, adopting evidence-based practices and engaging
patients were facilitators that impacted patients’ outcomes; hence, were crucial in gaining
patients and donors’ trust, loyalty and commitment. A further success factor was ensuring that
social support systems for patients addressed both medical and non-medical costs when

accessing radiotherapy:

It's about the extra small things that they [patients] want...when they [patients] are
lodging at the hospital, meals are provided, three meals a day for free (P16, CO,

Female, 36 years, Local).
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4.5.3 Leveraging off radiotherapy to strengthen integrated cancer care

Establishing a radiotherapy service was suggested to be the foundation for developing
integrated cancer services inclusive of a comprehensive care strategy, multi-disciplinary

approach and information technologies to improve outcomes.

Catalysing comprehensive care and support service. Achievement of a radiotherapy service
can play a central role in catalysing the development of comprehensive cancer infrastructure to
address all necessary aspects of cancer control. A stepwise approach with achievable

roadmaps was vital:

It [radiotherapy] certainly can be a driver if you like to bring cancer services
together...you do have to build custom infrastructure and facilities...it tends to be, well
rather than just build a radiotherapy centre, let's build a cancer centre...l have seen it
work like that (P15, RT, Female, 49 years, International).

A multidisciplinary approach to care. Participants emphasised the importance of building a
multidisciplinary team with a patient-centred comprehensive care goal. Two models of a
multidisciplinary approach to care were identified, which included: multidisciplinary clinics; and
multidisciplinary cancer conferences to discuss the diagnostic and treatment of cancer patients’
care. They suggested that collegial relationships, commitment to regular meetings and
availability of operational policies or protocols to standardise care were essential characteristics
of a successful multidisciplinary team approach. However, some participants perceived
differences between professional perspectives and lack of understanding of the role of

radiotherapy created challenges committing to a multidisciplinary path:

Surgeons want to be the owners of the patient, so they want to...bill, they want to get
more treatments to the patient, and will only refer to radiation in most of the cases when

they cannot do anything else (P13, RO, Male, 33 years, Local).

Information and communication technologies (ICTs). Participants described how the
availability of ICTs contributed to effective integration. The primary objective of implementing
ICTs was to improve patient outcomes. Another critical objective was to promote the training of
the radiotherapy workforce. Participants explained ICTs as electronic enabling tools for

processing and disseminating clinical and non-clinical information to aid effectiveness:

...we have a hospital information system in which this referral is [documented]...every
person in the hospital has access to this hospital information system (P8, RO, Male, 67

years, Local).
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4.6 Discussion

This qualitative study provides novel exploratory insights into the barriers and facilitators to
establishing safe and sustainable radiotherapy services in LMICs, which demonstrates that
radiotherapy service establishment is a complex large-scale initiative. Regardless of the global
radiotherapy experts’ geographical location, establishing safe and sustainable radiotherapy
services in LMICs were expressed as three interrelated factors. First, commitment to a vision
was described as the willingness and dedication of policy- and decision-makers to support plans
to expand access to cancer care, including radiotherapy services. Second, making the
radiotherapy service plan happens and sustaining the service involved project management
capabilities (strategic planning and coordination) and capacity, such as the availability of
human, financial, equipment, infrastructure and information technology resources. Third,
leveraging off the established radiotherapy service was described as using the available

radiotherapy service as a window of opportunity to strengthen integrated cancer care.

A country-wide cancer control plan is essential to define and maintain a clear vision. The vision
to initiate a country-wide cancer control plan can be conceived by the ministry responsible for
health, a healthcare professional, local civil society organisation or a combined effort with
international organisations. The role of the healthcare professional is no longer only to deliver
care but as advocate and gatekeepers of mobilising resources for the entire population. In
advocating for a radiotherapy service as part of cancer control plan, the IAEA can play a
facilitating role by advocating with member LMICs or providing technical support during the
planning and implementation of the cancer control plan through the IAEA- Programme of Action
for Cancer Therapy initiative. The success of advocating for a radiotherapy service may be
dependent on accessing evidence to frame a compelling case, working in close collaboration
with relevant stakeholders and identifying window of opportunity to lobby decision-makers to
take action on the radiotherapy service gap. Building a robust and coherent evidence can
influence policy and investment decisions. Evidence describing the burden of cancer can help
advocate for its urgency and the need for feasible solutions (Lowery 2013). The UICC together
with other international agencies, academic institutions and academic journals have been
building evidence systematically to: change policies of governments; influence attitudes and
behaviours of policy- and- decisionmakers; and build capacity of clinicians and local civil society

organisations to engage in cancer control policy- and decision-making.

Access to accurate local data is critical for effective planning (Morgan et al. 2018). Decisions
and actions to establish a radiotherapy service ought to be based on the analysis of
epidemiological data and not only on opinions. Epidemiological data on the common cancer and
their stage at diagnosis are crucial to inform radiotherapy service planning and decision-making,
such as target population of interest and equipment type. Population-based cancer registry and
hospital-based cancer registry are critical for collecting, storing, analysing and interpreting data

on cancer cases and deaths. The value of a cancer registry is reliant on the quality of the data
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collected but not the quantity (Menck 2011). However, the situation remains that most LMICs
lack cancer registries to inform cancer control actions, including planning and implementing
radiotherapy services (Bray et al. 2018). Developing safe and sustainable radiotherapy service
requires investment in initiatives to strengthen cancer registry and research capacity (Atun et al.
2015; Lievens et al. 2017). Through partnerships at the international level, the Global Initiative
for Cancer Registry Development is empowering countries to advance information systems for
cancer control (Bray et al. 2014). While trends in cancer incidence and mortality are needed, it
is essential to develop a cancer survival database to inform service design and continuous

improvement.

Funding arrangements are crucial to establish and sustain radiotherapy services. Developing
long-term funding arrangements help balance available resources to meet current radiotherapy
service needs, as well as financially sustain the radiotherapy service after the initial investment.
However, in most LMICs state-of-the-art radiotherapy facilities are often established out of a
sense of political and/or social service with limited focus on sustainability. Radiotherapy service
financiers ought to understand the complexity of LMICs and the role they can play to achieve
operational and financial sustainability of the radiotherapy service. In some LMICs, funding for
establishing radiotherapy services comes from governments through loans provided by
multilateral development banks, such as World Bank, African Development Bank and
Organisation of the Petroleum Exporting Countries Fund for International Development. In other
LMICs, funding for establishing radiotherapy services usually comes from private and charitable
sources, with civil society organisations playing a crucial role in initiating a wide variety of public

fund raising and donation mechanisms.

Multi-sectoral partnership is also an approach that drives financial resources to initiate projects
to establish radiotherapy services in some LMICs. Nevertheless, the success of multi-sectoral
partnership is dependent on each partner gaining a comprehensive understanding of the
radiotherapy service needs, which provides all partners the opportunity to the contribute the
development, implementation and sustainability of the radiotherapy service. Partnerships with
public sector, private sector, civil society organisations and/or academic institutions can drive
support and sustain commitment that may positively impact cancer control in LMICs. A recent
example of a multi-sectoral partnership initiative is the City Cancer Challenge (Adams et al.
2017). In 2017, based on the three Lancet Oncology Commissions’ reports and a recognition
that governments were not investing the necessary resources to implement the national cancer
control plans developed, UICC launched the City Cancer Challenge (Adams et al. 2017; UICC
2017).

Previous city initiatives, such as Healthy Cities Initiative and New York City Initiative have
shown that cities can lead the way to reducing mortality associated with communicable
diseases and NCDs (Norris & Pittman 2000; Ong et al. 2017). The City Cancer Challenge

strategy is to collaborate with and support cities to lead the design, planning and
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implementation of cancer treatment interventions (Adams et al. 2017). The City Cancer
Challenge initiative seeks to increase equity of access to quality cancer treatment in cities
around the world via multi-sectoral partnerships with city leaders, governments, international
agencies and organisations, academic institutions and private sectors (Adams et al. 2017; UICC
2017). The City Cancer Challenge is also aligned with Treatment for All initiative, which is an
advocacy campaign by UICC with expertise, political supports and other partners to address
gaps in access to cancer data, early detection and diagnosis, treatment, and supportive and
palliative care (Adams et al. 2018). Building countries’ capacity and leadership in the delivery of
cancer care through technical assistance and financial resources are essential pillars of City
Cancer Challenge (Adams et al. 2018; UICC 2017).

Irrespective of the funding source, political commitment is integral to facilitate resource
mobilisation and allocation. Governments ought to recognise radiotherapy service as a critical
driver of economic growth (Atun et al. 2015). A well-managed facility can function for almost 40
years and the equipment can operate for about 20 years (Kamanzi et al. 2016). However,
equipment becomes less efficient after 10 years and spare parts are harder to obtain and more
costly. Radiotherapy equipment is often the largest capital investment when establishing a
radiotherapy service in LMICs. Having strategic maintenance and replacement policy is critical
to minimise downtime while prioritising equipment that needs to be replaced (IAEA 2010). Both
scheduled and unscheduled maintenance are required during the radiotherapy equipment
lifetime. Radiotherapy centres ought to have a team of highly trained and qualified engineers to
manage and maintain the radiotherapy equipment during its lifetime. Also, establishing a
multidisciplinary equipment maintenance team that assist the radiotherapy governance and
management board in maintenance decisions. For example, equipment maintenance team
could regularly evaluate the existing radiotherapy equipment in terms of functional and
operational capabilities to meet clinical standards. Radiotherapy equipment may deteriorate
faster than expected if the operational demand is high; hence, quality assurance, equipment
assessment and auditing ought to be performed periodically to determine the benefit of

acquiring new radiotherapy equipment.

Consistent with several studies in health and non-health, the findings indicate that effective
project management is crucial for achieving radiotherapy service establishment (Badewi 2016;
Brown et al. 2014; Sanchez & Terlizzi 2017; Santos et al. 2014). Managing the radiotherapy
project involves planning, organising, leading, coordinating implementing and controlling all the
project activities to achieve the goal of establishing a safe and sustainable radiotherapy service
within the constraints of time, resources, budget and scope. Managing projects to establish new
radiotherapy services in LMICs is challenging because each radiotherapy project is unique.
Also, most LMICs lack expertise and experience because they have never established a
radiotherapy service before. Other challenges may emerge from the multiple stakeholders’

expectations, implementing collaborative network among stakeholders from different contexts,
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communication challenges, difficulties of estimating the workload and timelines by taking into
consideration the unknown barriers and competing demands, such as time and resources. As a
result, appointing a project manager is integral to the success of the project to establish a new
radiotherapy service. Besides the fundamental project management skills, the radiotherapy
service project manager ought to have technical knowledge about radiotherapy, effective
communication skills, good leadership skills and business management skills, such as finance,
budgeting and procurement (Project Management Institute 2017). In situations where the LMIC
is establishing radiotherapy service for the first time and the right expertise is unavailable,

recruiting external expertise is essential (IAEA 2014).

Sustaining radiotherapy services in LMICs is achievable but requires capable and well-equipped
radiotherapy workforce. Radiotherapy workforce are healthcare professionals with specialised
training whose primary aim is to combine skills, knowledge, precision, accuracy and complex
technology to deliver radiotherapy safely. A well-functioning radiotherapy workforce is one that
is available, skilled, knowledgeable and responsive (WHO 2007). However, most LMICs lack
training and educational institutions, as well as regulatory mechanisms such as licensing and
accreditation to improve quality of radiotherapy practice. Also, most LMICs have no built-in
continuing professional development programme after initial formal training. Continuing
professional development is critical for radiotherapy workforce because it ensures staff continue
to be competent in radiotherapy practice. The goal of continuing professional developments is
to ensure that radiotherapy staff continue to deliver high quality radiotherapy service that
safeguards the public and meets the expectations of people living with cancer and their families
(Rosenblatt et al. 2017). Opportunities ought to be created to enable LMICs develop appropriate

strategies to address radiotherapy workforce training, education, regulation and retention.

The findings reinforced those of previous evidence that depending on overseas training is
unsustainable because it promotes brain drain from LMICs to HICs (Eriksen 2017; Ngwa &
Ngoma 2016). Tailored in-country education and training initiatives are emerging in some
LMICs and have proven successful (Balogun et al. 2017; Jalan et al. 2019; Zubizarreta et al.
2015). Technological advances have a place in the radiotherapy workforce education and
training. Technologies such as tele-mentoring, tele-oncology or tele-radiotherapy have helped
overcome many of the barriers related to conventional face-to-face teaching, including: logistical
challenges; distance barrier; access to expertise; learning materials; and collaborations
challenges. E-resources such as email support, electronic library resources, online discussion
forum and social media platforms like LinkedIn have created multiple opportunities and flexible
environment for accessing knowledge. For example, Africa Radiation Oncology Network and
Virtual University for Cancer Control by IAEA and ‘train-the-trainers’ supportive approach by
Radiating Hope, Asia Pacific Radiation Oncology Special Interest Group of Royal Australian and

New Zealand College of Radiologists and Medical Physics for World Benefit have given LMICs
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new tools and resources through which they can interact with their colleagues (Chhem et al.
2010; Coleman et al. 2014; Dad et al. 2017; Eriksen 2017; Yap et al. 2017).

Also, to bridge the gap in cancer workforce, the UICC technical fellowships provide one-month
international visits that allow the international exchange of cancer control knowledge and skills
in cancer prevention, diagnosis and treatment (UICC 2020b). The UICC technical fellowships
have supported the development of over 4,000 cancer care professionals from over 110
countries (UICC 2020b). The African Cancer Fellowships is another cancer care workforce
capacity building initiative developed by UICC with the support of American Cancer Society.
The focus of the African Cancer Fellowship is to improve cancer outcomes in Africa through
hands-on fellowship opportunities, with peer-to-peer support and information sharing (UICC
2020a).

Also, LMICs establishing links with radiotherapy centres in HICs, regionally and/or locally is vital
in improving technical support, maintaining regular communication and sharing knowledge and
information to ensure sustainable radiotherapy services (Barton, Frommer & Shafiq 2006;
Coffey et al. 2006). Technical assistance involves sharing radiotherapy knowledge and
expertise with the goal of improving quality of radiotherapy services in LMICs, which makes the
2005 Paris Declaration on Aid Effectiveness important. The Paris Declaration on Aid
Effectiveness is a set of commitments designed to make aid more effective for development
(Dickinson 2011; Organization for Economic Co-operation Development 2008). The Paris
Declaration provides an opportune moment for governments, civil society, academia and private
sector to forge global movements through advocacy and support to control cancer in LMICs
while holding donors and recipients accountable. Thus, the Paris Declaration provides the
opportunity to put in place an independent, robust and transparent system for international aid

to expand access to cancer treatment through a collaborative mechanism.

Collaborative technical assistance in radiotherapy could involve a wide range of support and
resources, including: performing a need assessment; assisting with equipment commissioning;
consulting; training; mentoring; and clinical problem solving (Abdel-Wahab et al. 2013). Defining
the type of activities and support when establishing a collaborative assistance programme is
considered critical to avoid misunderstanding and premature assumptions about the solutions
offered through the technical assistance. The collaborative technical assistance may be
influenced by several readiness factors, such as: radiotherapy leaders’ willingness to
collaborate; radiotherapy centres history of technical assistance programme; teams’ motivation
to engage collaboratively; ability to obtain staff input; environment that promotes peer-to-peer
learning; and readiness to build staff competencies though hand-on activities (Chaple & Sacks
2016; Chilenski et al. 2016; Donkor et al. 2018).

The findings also indicate that in some LMICs multidisciplinary care for people living with cancer

is often facilitated by leveraging off the availability of radiotherapy services. The care of people
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with cancer requires the combined efforts of a multidisciplinary team of healthcare professionals
to cure or improve the quality of life (Yeung, Escalante & Gagel 2009). The multidisciplinary
team of healthcare professionals ought to communicate with each other as well as cancer
patients and their families to deliver patient-centred care based on available scientific evidence.
The availability of a radiotherapy service presents a promising path to developing clinical
guidelines and bringing skills of multiple surgical oncologists, medical oncologists, radiation
oncologists, radiologists, pathologists, dieticians and other healthcare professionals that exceed

that of a single provider.

The findings of this study have established the complexity of establishing and sustaining
radiotherapy services highlights the importance of conducting readiness assessment prior to
developing radiotherapy services in LMICs. To achieve an objective assessment of LMICs’
readiness often proves to be challenging due to the lack of requirements and criteria. Providing
a relevant readiness self-assessment guide is imperative. The factors identified in Study Two
[Part A] provide a promising starting point. It will also be important to strengthen the various
innovation programmes for researching and developing innovative technologies to address
most of the identified radiotherapy challenges. Thus, LMICs have opportunities to invest in
potentially ‘leapfrog’ radiotherapy technologies. Like mobile diagnostic units, mobile
radiotherapy service delivery models can make a significant impact on access to radiotherapy
service in LMICs. There is value in sharing lessons learned from radiotherapy implementation in

a global context.
4.6.1 Strength and limitations of Study Two [Part A]

The strengths of Study Two [Part A] are: participants had varied experiences in establishing,
strengthening, sustaining and/or delivering radiotherapy across LMICs; we involved the views
multiple disciplines within radiotherapy, thus increasing our confidence in the data. The sample
size of Study Two [Part A] was enough to capture and understand broad themes related to
radiotherapy service implementation, which will enable us to develop item requirements and
criteria for a future survey with a large sample size. A few limitations are important to mention.
First, participants were required to recount their experiences and may have created recall bias.
Additionally, facial expression and body language were not taken into consideration because

the interviews were through audio devices.
4.7 Conclusion

Study Two [Part A] identified several barriers and facilitators to establishing safe and
sustainable radiotherapy services in LMICs. Identified examples of successful radiotherapy
services in LMICs were largely achieved through strong political support, advocacy activities of
vision champions, diversified sources of funding, strategic partnerships, costed cancer control

plan, adoption of evidence-based practice, prepared workforce, technical assistance from IAEA
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and other expert volunteers, well-negotiated service contract and international and/or regional
research collaborations. Assessing the level of readiness to establish and sustain a
radiotherapy service appears to be important. Future research is recommended to develop a

readiness self-assessment guide for the establishment of radiotherapy services in LMICs.

4.8 Summary

This Chapter has presented the findings of a series of semi-structured interviews with global
radiotherapy experts. The semi-structured interviews’ findings (Study Two [Part A]) identified a
complex picture of the barriers and facilitators to establishing safe and sustainable radiotherapy
services in LMICs. Therefore, developing a readiness self-assessment guide could provide
greater understanding of these complex factors and support LMICs when they are setting out to
establish safe and sustainable radiotherapy services. The next Chapter reports the mid-point
meta-inference by integrating the data from the systematic reviews (Study One) and semi-
structured interviews (Study Two [Part A)).
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Chapter Five: Mid-Point Meta-Inferences

5.1 Overview

Chapter One reported on cancer as a contributor to the global disease burden, including in
LMICs. It also introduced the two conceptual frameworks underpinning the ARC Project,
namely: the WHO’s Innovative Care for Chronic Conditions Framework and Health System
Building Blocks Framework for Action (WHO 2007; 2002).

As presented in Chapter Two, the systematic review (Study One) identified few studies (n=4)
reporting barriers and facilitators to establishing safe and sustainable radiotherapy services in
LMICs (Donkor et al. 2018).

Chapter Three detailed the ARC Project’s pragmatic sequential mixed qualitative methods
design. It also described the integration of the various ARC Project’s data sets, and described
how the mid- and endpoint meta-inference would be used to answer the ARC Project’s three

research questions.

As outlined in Chapter Four, the findings from the semi-structured interviews with global experts
in radiotherapy (Study Two [Part A]) identified significant barriers to establishing safe and
sustainable radiotherapy services in LMICs, as well as the facilitators that could be exploited to
develop quality radiotherapy services for people living in these less-resourced settings. In
particular, this study highlighted a need to assess the readiness of LMICs against a range of

requisites for the establishment of radiotherapy services being successful.

This current Chapter reports on the mid-point meta-inference which integrates the data from the
systematic review (Study One) and semi-structured interviews (Study Two [Part A]) to gain a
deeper understanding of the barriers and facilitators that need to be considered by LMICs
planning to develop a local radiotherapy service. It also explores the concept of readiness and
why this concept is important for LMICs to consider when planning a new radiotherapy service.
Emerging from this meta-inference is a draft radiotherapy service development readiness self-
assessment guide, which is configured to provide practical advice and guidance to LMICs

considering embarking on establishing safe and sustainable radiotherapy services.
5.2 Objective

To develop a set of potential radiotherapy service development readiness requirements for use

by LMICs establishing safe and sustainable radiotherapy services.
5.3 Methods

The methods for the mid-point meta-inference of the Study One and Study Two [Part A] are

reported in detail in the Chapter Three.
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5.4 Discussion of the ARC Project’s mid-point meta-inference

The ARC Project’s mid-point meta-inference of Study One and Study Two [Part A] data sets
confirmed many of the factors identified by the systematic review, but also added many new
insights from the semi-structured interviews. The findings generated from the mid-point meta-
inference are presented in the joint display table (refer to Table 5.1) and summarised in the

narrative below.

A large number of the identified factors acted as ‘facilitators’ and the reverse was true as
‘barriers’, depending on the situation. This reality was most evident in relationship to:
epidemiological data and integrated cancer control policy; radiation safety legislative and
regulatory framework; political leadership; awareness and advocacy; financial resources; project
management; radiotherapy workforce training and education; basic physical infrastructure;
governance and management structure; information and communication technologies; and

research collaboration.
5.4.1 Epidemiological data and integrated cancer control policy

The ARC Project’s mid-point meta-inference provided new insights into the urgent need for
reliable epidemiological data to inform the development of cancer services commensurate with
the local burden of cancer. Without robust epidemiological data, it is difficult for LMICs to
develop a coherent cancer control policy and plan that reflects the action required to reduce the
local cancer burden and to develop targeted cancer services. Defining a country’s cancer profile
is often reliant on epidemiological data extracted from routine information collected at the: local,
regional, national or international levels. Yet many LMICs lack population and/or hospital-based
cancer registries so have access to very limited cancer epidemiological data, which can lead to
them making poor decisions, especially in relationship to resource allocation. For example, an
LMIC may purchase an expensive and complicated high-energy linear accelerator when the
bulk of the countries cancers (gynaecological cancers) could be effectively managed with a
cobalt-based therapy unit, which is less expensive to purchase and maintain as well as has the
ability to withstand high throughput with limited downtime (Donkor et al. 2020b; Massat 2019).
The lack of epidemiological data reflects the significant challenge most LMICs encounter when
describing the distribution and burden of cancer, which affect their ability to design appropriate

radiotherapy services that will address the needs of most of the population.

It was revealed that LMICs’ inability to define its cancer problem makes it difficult to make a
strong case for government investment in establishing a radiotherapy service (Donkor et al.
2020b). Conversely, the critical role of civil society organisations, international organisations
and/or agencies in improving the availability and quality of cancer registries in LMICs has been
acknowledged. The 2011 Global Initiative for Cancer Registry Development led by International

Agency for Research on Cancer and supported by American Cancer Society, International
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Association of Cancer Registries, IAEA-Programme of Action for Cancer Therapy, UICC and
Pan American Health Organisation provides opportunities to pool resources to deliver technical
support and build local capacity to collect, synthesise and disseminate cancer data and findings

to tackle the rising cancer burden (Bray et al. 2014, Pifieros et al. 2018).
5.4.2 Radiation safety legislative and regulatory framework

The integrated data offers new insight into the critical importance of developing a legislative and
regulatory framework to ensure the radiotherapy service meets international and national
radiation safety and protection standards. While developing and enforcing laws and regulations
to ensure radiation safety and protection is the responsibility of LMICs’ governments, it requires
support from the IAEA (Donkor et al. 2020b).

All LMICs are entitled to leadership and technical support if they are IAEA members.
Unfortunately, the mid-point meta-inference showed that some LMICs are not members of IAEA
and have not gained the necessary recognition to establish safe and quality radiotherapy
services. It also revealed that most LMICs have not been able to develop and enforce legislative
and regulatory framework for the reason that the legal process and administrative tasks are
complex requiring expertise and resources (Donkor et al. 2020b). These findings reaffirm the
importance of the IAEA technical cooperation programme, dosimetry services to countries
without dosimetry infrastructure and Quality Assurance Team for Radiation Oncology (Abdel-
Wahab et al. 2017). Without these supports from the IAEA, most LMICs will not be able to
establish quality and safe radiotherapy services. Hence, through continuous technical

assistance, LMICs build long-term capacity to sustain and scale-up radiotherapy services.
5.4.3 Political leadership

Whilst political leadership was identified by the systematic review to be a key factor in
establishing radiotherapy services in LMICs, a deeper understanding was generated through
the ARC Project’'s mid-point meta-inference. Given the many challenges faced by LMICs, a
political commitment to improving cancer outcomes was found to be central to the
establishment of safe and sustainable radiotherapy services. Building support and gaining
commitment requires political leadership, without which the LMIC government is unable to
mobilise and allocate the necessary resources to establish a safe and sustainable radiotherapy

service.

However, political conflicts, a lack of continuity of leadership, endemic bureaucratic corruption,
competing demands for scarce resources and misinformation about the feasibility of
radiotherapy services in LMICs all impact on clinical leaders ability to gain the commitment of
the government to proceed with the establishment of safe and sustainable radiotherapy services
(Donkor et al. 2020b). These factors present a significant negative impact on health services
and health systems. For example, during political conflict, population movement to access
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health services may be limited because of: fear of encountering military personnel; damages to
health infrastructure; risk of physical or sexual assault; curfews restricting daytime and/or night-
time movements; and migration of healthcare workers to protect their safety and that of their
families (Sidel & Levy 2008; Zwi, Ugalde & Richards 2010). The combination of these factors
diverts scarce resources away from health services in general and cancer care in particular,
which in part explains why so few of the many WHO cancer policy resolutions endorsed by
Member States have been implemented by LMICs (WHO 2005; WHO 2017).The historic
inability of leaders to champion the expansion of radiotherapy service within their LMIC speaks

to the complexity of identifying, securing and effectively managing political leaders support.

Despite these inherent challenges, it was evident that once an influential political leader
commits to the development of radiotherapy, it was much more likely to be achieved. Two main
political leadership facilitators for gaining commitment to establish a new radiotherapy service
were identified: ministerial endorsement or approval of a radiotherapy service implementation
plan; and high-profile figure been diagnosed with or dying from cancer. Ministers responsible for
health are often key policy and decision-makers who are able to influence healthcare budgeting;
therefore, their support often reduces political opposition to establishing a radiotherapy service
(Donkor et al. 2020b). The impact of a key public figure developing cancer was also a major
driver for improving local cancer care services in most LMICs, which confirms the international
literature on identifying widow of opportunity for securing political commitment (Frieden 2014;
Hyde et al. 2002; Manyena 2013).

These findings corroborate and extend previous studies showing that political commitments can
vary and lack of commitment inhibits LMICs to prioritise actions towards mobilising and
allocating the necessary resources for priority interventions such as radiotherapy services to
reduce cancer burden (Lingwood et al. 2008; Morhason-Bello et al. 2013; Sylla & Wild 2012).
These findings contribute to new knowledge and global debates to strengthen the mechanism to

foster political commitment to improve access to radiotherapy services in LMICs.

5.4.4 Awareness and advocacy

The ARC Project’s mid-point meta-inference enhanced understanding about the importance of
creating awareness and advocacy, and the role of local champions, who often took
responsibility for ensuring that key decision-makers were better informed about the LMIC
radiotherapy service gaps and the importance of acting. A public figure being diagnosed with
cancer was often the impetus that political leaders needed to mobilise and allocate resources to
establish a radiotherapy service, with this often occurring quite suddenly. These findings confirm
the importance of creating critical consciousness about the major radiotherapy service access
problems within the LMIC; and building a sense of urgency among the relevant stakeholders. In
preventing HIV/AIDS transmission in most African countries, engagement of stakeholders has

been noted to attract community interest and participation in and support for the project (Maher
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et al. 2011; Nakibinge et al. 2009; Rasschaert et al. 2014). For example, through community
group engagement, the number of women who knew their HIV status increased from 5% to 34%
and that of men increased from 6% to 25% in Uganda (Nakibinge et al. 2009).

The findings also highlighted the value in continually refining and articulating the vision to
establish a radiotherapy service with stakeholders, as a way of building commitment. Identifying
and addressing stakeholders’ expectations, fear, knowledge gaps and misconceptions that
radiotherapy service implementation in LMICs is not feasible were critical to ensuring that the
vision of improving cancer care through the establishment of radiotherapy services was not
derailed (Donkor et al. 2018; Donkor et al. 2020b).

The availability of local champions who could articulate a clear pathway for improving cancer
care outcomes within the LMIC and leverage their networks to gain direct access to and
influence senior political leaders was perceived as a major facilitator by global radiotherapy
experts (Donkor et al. 2020b). Other key awareness and advocacy facilitators that global
radiotherapy experts acknowledged include: framing and responsibly sharing evidence-based
information with a wide variety of stakeholders; frequently articulating both the economic and
health benefits of establishing a radiotherapy service; and building and maintaining positive
relationships with all relevant stakeholders (Donkor et al. 2018; Donkor et al. 2020b). These
findings are echoed in the literature, which confirms the significance of the Global Taskforce on
Radiotherapy for Cancer Control initiative that provided evidence to support awareness and
advocacy by determining the: burden of cancer amenable to radiotherapy; investment needed
to expand access to radiotherapy services to meet the current and future needs; financial and
health benefits that will be generated from expanding access to radiotherapy services in LMICs
(Atun et al. 2015).

Conversely, additional insights into several newly identified awareness and advocacy barriers to
establishing new radiotherapy services have been provided, which also need to be managed.
These barriers included a: perceived lack of coordination among advocates; resource
constraints; local champions lack of power to convince political leaders; and negative attitude
towards cancer and its treatment, particularly radiotherapy services (Donkor et al. 2020b).
Managing these barriers requires an ability to harmonise the civil society organisations and/or
individuals with similar priorities to prevent and reduce duplication of effort. These data suggest
that lessons learned from global scale-up of HIV interventions can be applied to cancer in
LMICs. At the peak of the epidemic, civil society organisations working on HIV/AIDS
harmonised their activities with governments and private sector, which resulted in the
establishment of HIV-specific global funding mechanisms such as the President's Emergency
Plan For AIDS Relief and the Global Fund that mobilised significant funding of up to US $500

billion over the past two decades (Zakumumpa, Bennett & Ssengooba 2019).
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5.4.5 Financial resources

The integrated data confirmed several financial barriers that influence the successful
establishment and maintenance of radiotherapy services in LMICs. These barriers included:
prohibitive cost of the radiotherapy infrastructure; lack of comprehensive and reliable line-item
budget; failure to justify the financial viability of a radiotherapy service; and inability to mobilise
and allocate sufficient public and private sector funds for the establishment and maintenance of
the radiotherapy service (Donkor et al. 2018; Donkor et al. 2020b). These findings also
suggested that even when a radiotherapy service has been successfully implemented, it may
still be inaccessible to many people with cancer because of their lack of access to universal
health coverage (Donkor et al. 2018; Donkor et al. 2020b). These findings reflect the
international literature which suggests that the costs associated with the use of cancer services
prohibit many cancer patients from seeking care, which could be addressed through greater
access to universal health coverage (World Health Organization 2019). There is a significant
body of evidence that universal health coverage is feasible in LMICs if there is sustained
political commitment and effective financial policies (Cazap et al. 2016; Gelband et al. 2016;
Kankeu et al. 2013; Tangcharoensathien, Mills & Palu 2015).

Despite these barriers, the enhanced findings from the ARC Project’s mid-point meta-inference
indicate the importance of securing long-term financial commitment, which is critical to the
establishment of any sustainable radiotherapy services in LMICs. It also revealed some LMICs
reliance on diverse funding sources, such as: public, charity, private and/or multi-sectoral
partnership financing (Donkor et al. 2018; Donkor et al. 2020b). While multi-sectoral
partnerships are essential to strengthening cancer care services in LMICs, it has been
suggested that these partnerships are often challenging because of the: lack of a public-private
partnership legal framework; discontinuity of political leadership that creates uncertainty for the
civil society or private sector partner; lack of transparency in the partnership process; and lack
of pre-existing relationship with government (Frech et al. 2018; Hill et al. 2016; Suchman, Hart &
Montagu 2018). The enhanced findings also emphasised the importance of acknowledging
these risks and having appropriate strategies in place as part of the development of a
compelling business case, as a strategy for convincing political leaders that investing in a

radiotherapy service is the right thing to do (Donkor et al. 2018; Donkor et al. 2020b).

5.4.6 Project management

The ARC Project’s mid-point meta-inference generated new insight into the importance of and
challenges associated with the planning, coordinating and monitoring of the development of a
new radiotherapy service. Numerous project management barriers were identified, including:
lack of experience and well-informed strategic planning team members, especially medical
physicists; inadequate stakeholder engagement; weak contract negotiations with powerful

vendors, whose interests often differed significantly to those of the LMICs; and inability to
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clearly define the roles and responsibilities of vendors, which contributes to their lack of
accountability, especially in relationship to cost and availability of parts, maintenance plans and

in-house workforce training (Donkor et al. 2020b).

The integrated data provides helpful insights into managing these barriers and the importance
of harnessing the available project management facilitators, such as: creating a multidisciplinary
implementation team; appointing a responsible project manager; developing a technical
assistance plan; engaging with the IAEA technical cooperation programme; making appropriate
arrangements for commissioning and licensing of the radiotherapy equipment; and engaging
international radiotherapy workforce development volunteers (Donkor et al. 2020b). These
findings highlight the crucial role of the IAEA Programme of Action for Cancer Therapy initiative,
which provides cancer control project assistance through a need assessment, technical
analysis, resource mobilisation, development of comprehensive cancer control plans and
documents for fundraising (Enwerem-Bromson et al. 2015; Kovan 2004; Rosenblatt et al. 2012).
Benefits of applying effective project management are to provide the structure and leadership
required to ensure the establishment of a safe and sustainable radiotherapy service, delivered
on time and budget and provides a quality outcome to people affected with cancer who require

radiotherapy.
5.4.7 Radiotherapy workforce training and education

The enhanced findings provide understanding about the numerous barriers impacting on
establishing a prepared and capable local radiotherapy workforce. It revealed that LMICs often
overlooked the importance of building radiotherapy workforce capabilities, and the timeline for
implementing education and training. Limited consideration of this crucial element and/or lack of
funding allocated for the training and development of the radiotherapy workforce results in
radiotherapy equipment being underutilised or used inefficiently, increasing the radiation safety
risks and patients receiving treatment and poorer outcomes (Donkor et al. 2018; Donkor et al.
2020b). Failure to plan and prepare the radiotherapy workforce, meant that other healthcare
professionals, such as nurses, were in some LMICs being asked with little or no training to
administer radiotherapy. This sophisticated and specialised field of cancer treatment is outside
the nursing scope of practice and place both the nurse and cancer patient in a high-risk
situation. Alternatively, the radiotherapy facility would lay idle, for lack of a prepared workforce
or dependant on overseas experts to be able to operate the radiotherapy equipment in the

short-term.

While medical physicists are vital for quality assurance and radiotherapy equipment
maintenance, other studies have suggested that they are not recognised as health
professionals in most LMICs and therefore are not supported (Barton, Zubizarreta &
Gospodarowicz 2017; Zaidi 2008). As a result, many medical physicists and other radiotherapy

workforce have migrated to find attractive working conditions in HICs (Donkor et al. 2020b).
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Other studies have shown that the migration of skilled health workforce is often harmful to

LMICs because it creates shortages in the health sector (Addis 2014).

On the other hand, the enhanced findings provide understanding about the importance of
collaborative training and educational mechanisms that help bridge the gaps in radiotherapy
workforce. Such collaborative training and educational programmes often provide peer-to-peer
support, information sharing and hands-on in-country fellowships (Donkor et al. 2018; Donkor et
al. 2020b). There have been international initiatives devoted to building the radiotherapy
workforce through education and training, such as those supported by the IAEA, UICC,
Radiating Hope, Asia-Pacific Radiation Oncology Special Interest Group of the Royal Australian
and New Zealand College of Radiologists and American Cancer Society (Collins, Burn &
Ritman 2015; Einck et al. 2014; Ngwa & Ngoma 2016; Union for International Cancer Control
2020a). Such initiatives have focussed on continuing professional development and technical
fellowships and have contributed to developing over 4,000 cancer care professionals from over
110 countries, including radiation oncologists who are focussed on providing high quality and

safe radiotherapy services (Union for International Cancer Control 2020b).

It was highlighted and enhanced that equipping radiotherapy workforce with updated clinical
guidelines and protocols was important. It was also suggested that developing and embedding
a plan to ensure regular review and update of guidelines and protocols on the basis of new
scientific information and clinical experience was essential to ensuring that the radiotherapy
workforce in LMICs was able to provide optimal cancer care (Donkor et al. 2020b). This is an
important finding since initiatives are emerging to develop relevant clinical guidelines that are
appropriate for use in LMICs. The African Cancer Coalition is an example of such initiative,
which consists of a consortium of oncology experts in Africa working with the National
Comprehensive Cancer Network, International Business Machines Corporation, American
Cancer Society and Clinton Health Access Initiative to develop standard cancer treatment
guidelines for use in Africa (Niyonzima 2018). The challenge as always with guidelines is to
ensure their reliability, currency and completeness, which are important factors to consider from

the outset.
5.4.8 Basic physical infrastructure

The ARC Project’s mid-point meta-inference confirmed the significance of access to adequate
quality physical infrastructure when establishing safe and sustainable radiotherapy services in
LMICs. Major basic physical infrastructure barriers identified include: lack of reliable supply of
electricity and water; and poor road network that can constraint cancer patients’ ability to access
radiotherapy services (Donkor et al. 2018; Donkor et al. 2020b). It also revealed how a lack of
water and/or intermittent power supply damages expensive radiotherapy equipment, which was
very costly to repair. This is not an unexpected finding because inadequate supply of water and

electricity to healthcare facilities in most LMICs have been reported in the literature (Pruss-
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Ustin et al. 2014; Suhlrie et al. 2018). However, the importance of addressing these gaps has
been acknowledged in a number of global policy documents (Franco et al. 2017; Watts et al.
2018). The Advisory Group on increasing access to Radiotherapy Technology in LMICs
initiative launched by the Programme of Action for Cancer Therapy of IAEA is responding to
these challenges. This group has brought radiotherapy manufacturers, vendors, international
organisations and regional experts together to develop affordable, suitable and sustainable
radiotherapy systems that are tailored to the contextual conditions of each LMICs (International
Atomic Energy Agency 2013; Samiei 2013).

Despite these significant barriers, the enhanced findings provided greater understanding about
basic physical infrastructure facilitators that ensure cancer patients have the opportunity to
utilise radiotherapy services (Donkor et al. 2018; Donkor et al. 2020b). Additionally, developing
and implementing cancer patient assistance programmes such as accommodation,
transportation and/or financial assistance are designed to enable more cancer patients to
access radiotherapy services and at a reasonable cost (Donkor et al. 2018; Donkor et al.
2020b). Encouragingly, many LMICs have moved to address these infrastructure issues. For
example, in several Latin American countries have implemented collaborative cancer care
initiatives designed to provide services such as: hostel accommodation for cancer patients and
a family member who live some distance from the treatment facility; daily transportation for
patients who have difficulty accessing public transportation; and schooling for children
diagnosed with cancer to ensure they continue their education during treatment (Epelman &
Magrath 2013; International Network for Cancer Treatment and Research 2015; Magrath et al.
2013; NCD Alliance 2011). While data for measuring impacts of these programmes could not be
identified, it is highly possible that generally more people with cancer have better access to and

completion of cancer treatment, including radiotherapy services.

5.4.9 Governance and management structure

The ARC Project’s mid-point meta-inference also provided new insights into the crucial role of
developing a multidisciplinary governance and management board to ensure clinical and non-
clinical accountability, coalition building, regulation and incentive enforcement. It was revealed
that the governance and management board of the local radiotherapy centre has the
responsibility for developing and implementing financial strategies, service contract and
maintenance policies that promote quality, safe and sustainable radiotherapy service delivery
(Donkor et al. 2020b). Studies from HICs confirm that well-managed radiotherapy services
produce better clinical outcomes and higher cancer patient satisfaction (Blackman et al. 2018;
Brown 2019; Hughes et al. 2015).

In contrast, helpful insights into the barriers of governing and managing radiotherapy centres in
LMICs were provided. When the duration and term of office for the management board

members were unspecified, the risk of lack of transparency and accountability was much
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greater (Donkor et al. 2020a, 2020b). There is evidence that shows governance and
management board members often have the tendency to abuse their power in the absence of
democracy and respect (Mitchell & Shortell 2000; Okpara 2011; Pirson & Turnbull 2011).
Additionally, the confirmatory findings indicate that high cost of spare parts, lack of qualified
engineers, inadequate support from vendors and lack of dedicated funding are major
maintenance barriers that radiotherapy service governance and management board usually
encounter in most LMICs (Donkor et al. 2018; Donkor et al. 2020b).

5.4.10 Information and communication technologies

The confirmatory findings indicates that information and communication technologies promote
coordination and continuity of cancer care by aiding exchange of information among cancer
care teams as well as between cancer patients and their care providers (Donkor et al. 2018;
Donkor et al. 2020b). It also confirmed that information and communication technologies
facilitated LMICs cancer specialists being able to regularly connect with their global peers. The
importance of fostering peer support and learning opportunities is reflected in recent initiatives
undertaken by the IAEA Virtual University for Cancer Control, Chartrounds and Africa Radiation
Oncology Network, which are helping bridge the knowledge gap in cancer care workforce
through information and communication technologies capabilities (Ngwa et al. 2016; Ngwa et al.
2015; Rosenblatt et al. 2018). Access to video-conferencing and online learning resources
provides LMICs cancer specialists with an opportunity to enhance their knowledge, discuss and
review challenging cancer cases. For instance, the Africa Radiation Oncology Network has
helped cancer centres in 14 African countries over five years (2012-17) to participate in: 64
monthly online discussions; and 154 cancer cases have been discussed by a group of radiation

oncologists to reach management consensus (Rosenblatt et al. 2018).

Investing wisely in hospital integrated information support systems is critical to radiotherapy, as
it enables services to capture all activities and patient care, including: pathology, radiology,
laboratory tests, treatment planning decisions, prescriptions and payments (Donkor et al. 2018;
Donkor et al. 2020b). Furthermore, the confirmatory findings highlight the critical role of reliable
internet access and digital communication platforms, which enable cancer patients and
specialists to access timely information in an efficient manner (Donkor et al. 2018; Donkor et al.
2020b).

In spite of the tremendous opportunities that information and communication technologies offer
LMICs, it confirmed that a lack of communication pathways and coordination between cancer
specialists resulted in sub-optimal planning and treatment for many cancer patients (Donkor et
al. 2018; Donkor et al. 2020b). Inadequate communication and poor coordination between
cancer specialists is also a problem reported in the literature from high-income countries (HICs).
Adverse effects of communication barriers on cancer patients include misunderstanding, time-

consuming process, confusion and frustration, which negatively impact cancer treatment
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outcomes (Easley et al. 2016; Walsh et al. 2010). The nature of these challenges are however
amplified in LMICs, where health systems are often more fragmented. The finding also
confirmed the lack of training and assistance for information technology staff to accomplished
effective data collection, analysis and dissemination of clinical and non-clinical information
(Donkor et al. 2018; Donkor et al. 2020b).

5.4.11 Research collaboration

The confirmatory findings from the ARC Project’s mid-point meta-inference indicate the
essential role of developing international and/or regional collaborations to build both research
capacity and radiotherapy expertise for the establishment of safe and sustainable radiotherapy
services. Building international and regional research collaborations often impacts on LMICs
ability to access up-to-date evidence-based guidelines while being supported/mentored into
adopting them into local radiotherapy practice. Identifying research funding sources, promoting
interest in evidence-based practice, retaining a trustworthy relationship and availability of
information technology resources were critical to ensuring that research collaboration was
sustained (Donkor et al. 2018; Donkor et al. 2020b). These findings are reflected in the literature
where initiatives such as Cancer Expert Corps have started providing opportunities for HIC
partners to maintain research, education and training collaborations with their international
partners to improve cancer care in LMICs by ensuring treatment efficacy, safe treatment for
patients and suitable working environment and conditions for staff (Coleman et al. 2014;
Coleman et al. 2017).
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Table 5.1: Joint display table representing data integration, convergence and inference for Research Question Two

Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Findings from Study One (systematic review) Qualitative data from Study Two [Part A] Data Mid-point meta-inference
(semi-structured interviews) convergence
Barriers The systematic review identified multiple barriers that The participants' numerous barriers that impact on
impact on LMICs capacity to establish and maintain LMICs ability to establish radiotherapy services,
radiotherapy services, including including
e  Financial constraints usually affected investment o Difficulties in mobilising/allocating financial Securing a reliable and affordable
decision for the establishment of a radiotherapy resources Confirm source of financing for the
AR “ it is very difficult because we are depending on establishment of a radiotherapy
government grants.” (P16, CO, Local). service (i.e. equipment pur.chase,
radiotherapy workforce training
and operational maintenance) in
LMIC is challenging. Financing
arrangements influence the way
radiotherapy services are
configured and have long term
implications for service viability
and access.
e  Equipment maintenance difficulties and/or periodic e  Lack of long-term affordable contract, poor The maintenance of radiotherapy
equipment breakdown supply of spare parts and costly maintenance ~ Confirm equipment is complex, expensive
Ispare parts costs and dependent upon the timely
“...all these machines are coded in American mpqt of medical physicists, local
dollars...our currency is not very good right engineers land the vgndqr.
now...So, they say, ‘Okay, we don't want the Degplte this cpmplexny, i
machine anymore because you're giving the maintenance is not planned for,
machine you are not giving money for the next five LMlc.S can be. left without a ,
years to maintain the machine’ (P13, RO, Local). functional radlotherapy Service as
a result of poor technical and
clinical equipment support.
e  Poor road network to the radiotherapy centre e  Lack of appropriate transport system Basic infrastructure such as road,
Confirm transport, consistent supply of

electricity and water are critical
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Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Findings from Study One (systematic review) Qualitative data from Study Two [Part A] Data Mid-point meta-inference
(semi-structured interviews) convergence
“In some cases, patients have to travel about five factors in terms of sustaining the
hours to the radiotherapy centre daily for radiotherapy service and cancer
treatment™ (P13, RO, Local). patients’ ability to access the
radiotherapy service.

e Lack of universal health coverage that limits e Financial hardship to patients and their Alack of universal health

cancer patients’ access to radiotherapy services families because of the absence of universal Confirm coverage limits cancer patients’
health coverage timely access to radiotherapy
services due to high cancer
treatment costs.

e Lack of political commitment was identified as a e Lack of leadership continuity Given the many challenges faced
primary reason fqr the Iovy priority that «._the most challenging things are politics, our Enhance by'LMICs., a political commitmgnt
radiotherapy service receives from governments politicians...they change every three or four years to improving cancer.outcomes is

depending on the country. So, it's very difficult to central tq the establlshment of

have continuity of investment” (P13, RO, Local). Iocg! radlothergpy SEIVICES. g
political commitment is necessary
for mobilising and allocating
resources to achieve the common
radiotherapy service goal. The
lack of political leadership,
continuity and commitment
obscure accountability and affect
decision making.

e Shortage of human resources, which was foundto e  Lack of a suitably trained radiotherapy LMICs often overlook the
impact negatively on patient safety and quality of workforce Enhance importance of radiotherapy

radiotherapy service delivery

“In one case...the facility was ready, the equipment
was installed, but the trainees were not ready...and
what happened during that time, rats and mice
basically ate up the wiring” (P3, RO, International).

workforce training and education
and the time it takes to prepare
the workforce. Limited investment
in radiotherapy workforce
education and clinical training
infrastructure, results in
radiotherapy equipment being
underutilised or used inefficiently,
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Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Findings from Study One (systematic review)

Qualitative data from Study Two [Part A]
(semi-structured interviews)

Data
convergence

Mid-point meta-inference

The consequence of lack of epidemiological data
not described in the literature

The consequence of poor stakeholder
engagement was not identified in the literature

The participants also identified barriers that were
not evident in the systematic review, including:

o  Lack of epidemiological data

“The starting point is the demographics, which
again may or may not be available in some
countries...in many cases, the data were
extrapolated, especially in Africa because there are
so few countries with good cancer registries” (P3,
RO, International).

e  Poor stakeholder engagement

“...the medical physicists were not involved, right
from the beginning...when the companies came to
evaluate the status of the bunkers, they found some
design problems” (P10, CO, Local).

New

New

increasing radiation safety risks
and patients receiving sub-optimal
treatment and poorer outcomes.

Most LMICs do not have
population-based and/or hospital-
based cancer registries. The lack
of accurate epidemiological data
makes it challenging to describe
the LMICs burden of cancer, and
epidemiological profile and to
design a radiotherapy service that
will address the needs of most of
the population. A countries
inability to define its cancer
problem makes it difficult to make
a strong case for investing in
establishing a radiotherapy
service.

Engaging individuals who have
clinical and technical knowledge
of radiation safety requirements
and processes involved in
establishing a radiotherapy
service is often ignored with
occasionally serious
implementation consequences.
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Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Findings from Study One (systematic review) Qualitative data from Study Two [Part A] Data

(semi-structured interviews) convergence

Mid-point meta-inference

e The consequence of poor contract

management/absence of clear responsibilities for

vendor was not identified in the literature

Facilitators  The systematic review also found several facilitators

that enabled LMICs to establish and maintain
radiotherapy services, including

e Academic health institutions research collaboration

that supports knowledge sharing

e  Supportive technology that is necessary to
coordinate care

e  Poor contract management/absence of clear New
responsibilities for vendor

“The machines will be sold, but there's not any kind
of responsibility...to see it through to the end. It's
just like, "Okay. we've sold it. That'’s it”. (P1, RO,
International).

The participants identified various facilitators that
supported LMICs to establish radiotherapy services
and include a

e International and/or regional research Confirm
collaboration

“...they should really link with very good regional
and international radiotherapy centres to learn and
research” (P7, CO, Local).

e Information and communication technologies ~ Confirm
in support of cancer care

“We are connecting everybody digitally so that
people can network, conference and move

Given the lack of experience and
technical expertise in radiotherapy
in most LMICs, developing an
effective contract with clear
vendor’s role and responsibilities
presents an enormous challenge.
The lack of a clear role and
responsibilities indicates that most
LMICs do not receive adequate
response and support from
vendors after equipment
purchase.

International and regional
collaborations are seen as
essential to building both research
capacity and radiotherapy
expertise. Building international
and regional research
collaborations often impacts on
LMICs ability to access up-to-date
evidence-based guidelines and
being supported/mentored into
adopting them into local
radiotherapy practice.

Exchange of information among
cancer care teams as well as
between patients and their cancer
care providers is critical. Reliable
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Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Findings from Study One (systematic review) Qualitative data from Study Two [Part A] Data Mid-point meta-inference
(semi-structured interviews) convergence

ahead...specialists can connect with each other” internet access and digital

(P11, RO, Local). communication platforms enables
cancer specialists, including
radiation oncologists to connect
regularly with their peers in other
countries.

Strong political commitment was found to be e  Strong political support Enhance The ministry responsible for

crucial for mobilising resources «._with the support of the Ministry of Health...six health qften approves pqlicies.for
centres and teaching hospitals were selected to enhancmg cancer care, including
start cancer care, including radiotherapy” (P10, CO, radlothergpy SEIVICES.

Local). Esta.blls.hlng a radlothgrapy
service is, therefore, highly
dependent on the ministry
responsible for health support and
political will to allocate funding.

Financial support from government, private sector e  Diversified sources of funding Enhance It is often considered necessary to

and/or non-profit sector facilitated the
establishment of the radiotherapy service

“...there is government and private corporation
money that's gone into setting up the facility...the
difference is the patients will pay for their radiation
therapy services” (P6, RT, International).

secure funding from multiple
sources to establish and maintain
a radiotherapy service because
funds are limited in most LMICs.
Limited funds means that the
delivery of basic health care is
given first priority. Diversifying
funding sources ensures the
operational and financial
sustainability of the radiotherapy
service is not dependent on one
funding source and therefore not
vulnerable.

152



Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Findings from Study One (systematic review) Qualitative data from Study Two [Part A] Data Mid-point meta-inference
(semi-structured interviews) convergence
e Availability of vision champions to lead awareness e  Vision champions for advocacy/useful window  Enhance Vision champions help to
and advocacy actions such as lobbying political of opportunity advocate and create awareness.
leaders Through advocacy and

“TYou need] someone that has some sort of
clout...that will listen to...a university professor, or
physician, or a senior medical physicist, or even
someone that works in the government already”
(P4, MP, International). A public figure being diagnosed
with cancer often provided the
opportunity for political leaders to
suddenly mobilise and allocate
resources to establish a
radiotherapy service in most

awareness, decision-makers are
often better informed to respond
to the radiotherapy service gaps.

“..there is a VIP element that often crops up...now
there are no resources, and then the First lady gets
breast cancer...and suddenly these resources
appear...often these VIPs would travel to Europe or
North America for treatment and then they would

come back and say, "We want all the bells and LMICs.
whistles that we saw" (P3, RO, International).
o Adherence to evidence-based practice to promote e  Adoption of evidence-based practice Enhance Some LMICs have adopted

quality radiotherapy outcomes “We use guidelines and sit every year to review evidence-based practice

these guidelines. We put the guidelines under approach for deli\{ering el
discussions” (P7, RO, Local). radiotherapy services for cancer
Y patients. However, global

radiotherapy experts indicated
that there ought to be a plan to
regularly update clinical
guidelines based on scientific new
evidence and clinical experience.

The participants also identified facilitators that were
not evident in the systematic review, including:

153



Findings from Study One (systematic review)

Qualitative data from Study Two [Part A]
(semi-structured interviews)

Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Data

convergence

Mid-point meta-inference

e The consequence of integrated country-wide
cancer control policy was not identified in the
literature.

e The consequence of legislative
framework/membership with IAEA was not
identified in the literature.

e The consequence of appointing responsible
project manager was not identified in the literature

e  Availability of an integrated country-wide New
cancer control plan

“...you need the cancers that are preventable being
prevented. You need early detection so that the
cases that are coming into radiotherapy are
maximised... Then you're palliating the ones that
can be palliated” (P15, RT, International).)

¢ Availability of a legislative New
framework/established membership with IAEA

“...countries have to apply for membership in the
IAEA...as part of membership, they may have a
modest fee...but then they are also required to
have some legislation in place for accountability of
the radioactive materials” (P3, RO, International).

e  Appointment of responsible project manager New

“We learned the hard way that all the coordination
of all these activities, somebody has to stay on top
of it. So we just insisted that this planning had to be
made, a timeline had to be made, there had to be a
project manager in charge who was orchestrating
these various moving parts so that when the facility
was ready the staff were ready” (P3, RO, 70 years)

Developing an integrated country-
wide cancer control plan is often
regarded as an approach to
reduce the burden of cancer by
setting out the vision and key
directions for prevention, early
detection, diagnosis, treatment,
survivorship and end-of-life.

Developing a radiation safety laws
and regulations is often seen as
the responsibility of the LMICs.
However, establishing
membership with the IAEA
created opportunities for LMICs to
receive support and develop a
country-wide radiation safety
infrastructure that meets the
international safety standards to
ensure radiation safety both now
and in the future.

The planning, coordinating and
monitoring of a radiotherapy
service implementation activities
can be challenging. Appointing an
experienced project manager with
technical and contextual
knowledge to develop timelines
and coordinate the
implementation activities helps
establish the radiotherapy service
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Findings from Study One (systematic review)

Qualitative data from Study Two [Part A]
(semi-structured interviews)

Research Question Two: What are the barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs?

Data
convergence

Mid-point meta-inference

The consequence of inclusive governance and

management board was not identified in the
literature

The consequence of multidisciplinary team (MDT)

was not identified in the literature

e Availability of inclusive governance and
management board

“The cancer hospital is run by 9-member
management committee... These board members
are responsible for the development... and all the
financial aspect...of the hospital... they have a
certain time frame” (P14, Administrator, Local).

e Availability of MDT

“We created the [multidisciplinary] team and we
used to meet once a week to discuss only new
cases after workup, and after doing the staging,
and then to put the plan into action... no patient can
be treated without having decision by the
multidisciplinary team” (P7, RO, Local).

New

New

within budget, on time and with
high-quality outcome.

A multidisciplinary governance
and management board approach
is essential to ensure clinical and
non-clinical accountability,
coalition building, regulation and
incentive enforcement.

MDT is often created to diagnose,
plan and treat cancer patients
with the goal of delivering the best
quality of care. Regularly MDT
meeting and communication to all
members of the team ensures
that the patient's cancer care is
agreed upon at the outset of
treatment.

findings not existing before in the previous study

Legend: Confirm — the current study reinforces the findings of the previous study; Enhance — the current study further improve the findings of the previous study; New — the current study provides
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Summary

The mid-point meta-inference has illustrated the complex interplay of facilitators and barriers
that impact on LMICs abilities to establish a sustainable and safe radiotherapy service(s). It is
important for LMICs at the outset of planning a new radiotherapy service to prioritise and
consider multiple factors including, such as: an analysis of the cancer epidemiological data to
identify the most common types of cancers locally; radiation safety legislative and regulatory
framework; political commitment; funding; training and education for radiotherapy workforce;
spare parts; consistent supply of electricity and water; information systems; and research

collaboration.

Given this complexity, and the fact that there are so many factors to consider, assessing LMICs’
readiness to proceed would seem to be an important consideration, prior to investing in such a
major infrastructure development project. The mid-point meta-inference has identified a number
of key requirements that LMICs could potentially use to appraise their capacity to proceed with
developing a new radiotherapy service. Ensuring these pre-requisites are in place would appear
to be essential for establishing safe and sustainable radiotherapy services. They also would
assist LMICs with the appropriate sequencing of activities to ensure that they have mobilised
the necessary resources at critical junctures to prevent delays and unnecessary planning errors,

which previously have resulted in significant waste and increased project costs.

While over the past six decades the IAEA has developed a variety of technical and dosimetry
measurement tools to facilitate safety, quality assurance, commissioning and staffing of
radiotherapy services, they are focused on the technical aspects of establishing a radiotherapy
service (IAEA 2014, 2015). The IAEA suite of master planning tools assist with the detailed
design of the radiotherapy facility by specifying the clinical, medical physics, radiation protection
and safety standards (IAEA 2006, 2008, 2014). These planning tools are technically complex
and difficult to use by stakeholders with no prior experience of establishing and sustaining a

radiotherapy service, which is the case for many LMICs.

To address this need, a group of international researchers have developed a ’10-Step
Framework’ for use by LMICs to help normalise the implementation process of new radiotherapy
equipment and technologies, but not the broader planning process (Brown et al. 2014). This
unvalidated tool assists LMICs to consider: site and resource assessment; evaluation of
equipment and funding; establishing timelines; defining the treatment process; equipment
quality assurance and commissioning; training and competency assessment; prospective risk
analysis; system testing; external audit; and follow-up support (Brown et al. 2014). However,
this Framework is not broad enough to cover the necessary critical success factors to enable
effective establishment of a new radiotherapy service in LMICs. The methodology underpinning
the development of this tool is not described, but appears to be based on the collective

expertise of the authors (Brown et al. 2014).

156



Although many LMICs might be willing to establish safe and sustainable radiotherapy services,
they lack access to rigorous and systematic guidance, other than the '10-Step Framework,
developed by Brown and colleagues, which focuses exclusively on the technical aspects of
implementing a new radiotherapy technology (Brown et al. 2014). Developing a comprehensive
list of requirements and criteria, generated through consultation with global radiotherapy
experts, was considered necessary to provide practical guidance to LMICs seeking to establish

safe and sustainable radiotherapy services.

5.5 Alignment between need and readiness assessment

The next section presents a summary of needs and readiness assessments approaches that
have been used by different countries and/or service planners to help determine the feasibility
and attainability of developing a new health service or programme. The aspects of these
readiness assessment approaches that are considered to be relevant to the planning of a new
radiotherapy service are presented.

5.5.1 Defining ‘need’

A ‘need’ implies that there is a gap between the current condition and the ideal condition (Owen
& Rogers 2006). The importance of better understanding ‘needs’ has long been acknowledged
by a number of theorists (e.g. Bradshaw 1970). Four types of ‘needs’ have been described in
the planning and evaluation literature, namely: expressed need; normative need; felt need; and
comparative need (Royse, Thyer & Padgett 2016). Expressed need is what people have acted
on. Expressed need is manifested as the demand for services, which is when ‘need’ turned into
action. Normative need is the ‘need’ defined by experts or professionals according to scientific
standards. Felt need is the ‘need’ people feel; it includes what they want and their preferences.
Comparative need is the recognised gap between advantage and disadvantage population. The

disadvantage population are defined as being in ‘need’ (Royse, Thyer & Padgett 2016).

5.5.2 What is a need assessment?

A need assessment is a systematic planning process intended to: define a population’s health
service needs; evaluate existing health service capacity; determine health service utilisation
patterns; and determine which health issues should be prioritised for action (Gilmore 2011;
Hodges & Videto 2011; Stevens & Raferty 2018). A need assessment is a component of
programme evaluation because it involves gathering information to make an evaluative decision

about what gaps exist in a country (Royse, Thyer & Padgett 2016).

The typical need assessment is configured to identify gaps that need to be addressed (Dearing
2018; Eldredge et al. 2016) and to ensure that systems and structures are in place to promote
and support effective decision-making, planning and operationalisation (Stevens & Raferty

2018; Weiner 2009). There is no one right way to conduct a need assessment. However, four
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models have commonly been used, including the: epidemiological model; public health model;
social model; and asset mode (Bhandari, Hunter & Phillips 2013; Issel & Wells 2014, 2017).

Epidemiological model. Adopting an epidemiological a need assessment model was not
relevant to the ARC Project because it focuses on quantifying health issues by using existing
national databases and applying epidemiological methods and statistics (Issel & Wells 2014,
2017; Stevens & Raferty 2018). An epidemiological a need assessment model usually focuses
on identifying risks and hazards of health problems (Issel & Wells 2014); and seeks to answer
questions, such as: What is the magnitude of the health problem? What is the pattern of
distribution of the health problem? How preventable and treatable is the health problem? What
is currently being done about the health problem? Epidemiological model to a need assessment
provides data that highlights the seriousness, importance and prevalence of the health problem
(Issel & Wells 2017).

Public health model. A public health a need assessment model did not align with the ARC
Project because it relies on existing epidemiological data for the purpose of prioritising the
identified health problems and investing wisely with the limited resources (Issel & Wells 2017).
Tools used in the public health model to a need assessment include Precede-Proceed,
Multilevel Approach to Community Health, Planned Approach to Community Health and
Mobilizing for Action through Planning and Partnerships (Issel & Wells 2017). The public health
model to a need assessment seeks to answer questions, such as: What is the seriousness of
the health problem? What is the distribution of the health problem? What is the perceived
importance of the health problem? What resources are available to address the health problem?
(Issel & Wells 2017).

Social model. The social model to a need assessment focuses on collecting data regarding
socioeconomic and political factors that affect the health of individuals (Issel & Wells 2017),
which was deemed not to be the focus of the ARC Project. The social model to a need
assessment seeks to answer the questions: What is the relationship among health problems
and social characteristics? How have social and health policies affected the distribution or
trends of the health problem? The social model to a need assessment generates vital

information that could help identify determinants of the health problem (Issel & Wells 2017).

Asset model. The asset model to a need assessment focuses on the abilities, strengths, assets
and resources that are available rather than focusing on the gaps between the healthy and the
unhealthy (Issel & Wells 2017). The asset model to a need assessment was partially relevant to
the ARC Project because it helps understand the country’s capacity. Capacity such as human
and financial resources have been explained by the two conceptual frameworks underpinning
the ARC Project (see Chapter One). The asset model to needs assessment seeks to answer
the questions: What social and health resources exist within the country or community

experiencing the health problem? What do individuals view as strengths and resources within
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the country or community? and To what extents are resources mobilised to address health
problems? Generating asset data can be challenging because there is no generally accepted
set of asset indicators that can be used (Issel & Wells 2017). While the asset model helps map

concentrates on mapping

Planners often conduct a need assessment as a critical first step in understanding the health
issue in the country or community (Wambeam 2015). The information generated through a need
assessment is important to gain an in-depth understanding of how the country ought to focus its
attention (Stevens & Raferty 2018).

One conclusion that can be drawn from the available evidence on a need assessment is that
meaningful data collection is essential. Data is critical to ensure that a need assessment
outcome is based on factual information (Petersen & Alexander 2001). Countries have a
responsibility to gather accurate and reliable data to enable evidence-informed decision making

for planning, policy development, health programme implementation, monitoring and evaluation.

Ideally, when LMICs are setting out to establish a new radiotherapy service, a need assessment
can be used to confirm the target populations in need of the service, as well as identify new
target populations with unmet radiotherapy service needs. LMICs can, therefore, use a need
assessment to define and refine their radiotherapy service development goals, objectives and
implementation activities. Given these purposes, a need assessment plays a crucial role in

radiotherapy service strategic planning and development efforts in LMICs.

5.5.3 Moving from ‘need’ to ‘readiness’ for action

While a need assessment provides baseline data to understand and prioritise pressing
challenges, it does not determine the country’s or community’s capacity, interest and support to
implement the necessary solution (Wambeam 2015). Moving beyond the process of assessing
needs to determining the country’s readiness to develop, implement, sustain and scale-up
solution strategies is a crucial step for addressing identified gaps (Altschuld & Witkin 2000).
Once a need has been established, it is easier to move towards developing a targeted strategy

to address the identified gaps and mobilise the necessary funds to address the health concerns.

A readiness assessment in many respects acts as a bridge from a need assessment to action.
A readiness assessment ideally should not be done without a detailed understanding of the
country’s needs. Thus, a readiness assessment takes place after ‘needs’ have been identified
and prioritised through a need assessment (Eldredge et al. 2016; Tones & Green 2015).
Readiness consists of defining requirements for solution strategies, exploring alternative
solutions based on the ‘needs’, and understanding the capacity to select and implement the
strategy that has the potential of resolving the need (Altschuld & Witkin 2000; Eldredge et al.
2016; Tones & Green 2015).
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5.5.4 What is a readiness assessment?

‘Readiness’ is the capacity of a country to develop, implement, sustain and scale-up health
programmes and policies to improve health service (Weiner 2009). ‘Readiness’ consists of
several dimensions, including: the country’s recognition of the health problem; senior political
leaders support and commitment; a clear vision to address the health concern; and the
availability of the necessary resources (DiClemente, Schlundt & Gemmell 2004; Timmings et al.
2016). Conducting a readiness assessment for a health programme is a collective and an

ongoing endeavour.

A readiness assessment provides the opportunity to address barriers identified either before or
as part of the implementation process (Eldredge et al. 2016; Tones & Green 2015). Thus,
readiness assessment can save money and time. A readiness assessment often gathers data
that help evaluate leadership support, stakeholders’ expectations and concerns, project
management capabilities and organisation of healthcare workforce (PATH 2019; Sarran, Clark
& Mendonca 2011). Similarly, a readiness assessment examines how decisions are made in a
country/organisation and provides an opportunity to determine available resources, critical
areas that need improvement and how the government vision aligns with the healthcare
initiative (Ajami et al. 2011; Biruk et al. 2014).

5.5.5 Sources of readiness data

A readiness assessment often requires multiple data sources including qualitative and/or
quantitative measures (Biruk et al. 2014). This is because a readiness assessment seeks to
answer multiple questions from various perspectives. Hence, different methods have been used
to assess readiness, including surveys, focus groups, telephone or face-to-face interviews with
key stakeholders within the country, community or organisation, and analysing stories in the
local media (Al-Solbi & Mayhew 2005; Sawicki et al. 2009; van Staa et al. 2011).

5.5.6 Identifying and building readiness

There are a large number of different readiness assessment tools available for use and adaption
across healthcare for identifying and building readiness as summarised in Table 5.2. The various
readiness assessment tools lend themselves for use with different projects and all vary in their

dimensions and in the readiness requirements they measure.

Despite these differences, there are some common elements across the readiness assessment
tools. Most of the readiness assessment tools indicate that stakeholder engagement can help
identify the leadership and support needed to address health issues (DiClemente, Schlundt &
Gemmell 2004; PATH 2019). For example, while the Readiness Assessment Toolkit for
Establishing and Integrating Human Milk Bank Programmes is not deemed fit to appraise

LMICs’ readiness to establish safe and sustainable radiotherapy services, it suggests that
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engaging stakeholders enhances buy-in for the proposed initiative and helps to identify who has

the appropriate authority to serve as the champion for the programme (PATH 2019).

The majority of the available readiness assessment tools evaluate a country’s or organisation’s
capacity to undertake change (Gholamhosseini & Ayatollahi 2017; Hirschhorn et al. 2007; Otoo,
Agapitova & Behrens 2009). These country-level readiness assessment tools acknowledge that
readiness is a function of both external and internal factors, which are crucial when establishing
safe and sustainable radiotherapy services in LMICs. The internal factors that affect readiness
include: human resources; political support; financial resources; and governance and
management, while the external factors that influence readiness include: technical assistance;
government policy/political environment; legal and regulatory framework; and socio-cultural and

geographic environment (Dearing 2018).

The readiness assessment tools, such as Management and Organizational Stability Tool and
Change Management Toolkit also indicate how much effort is required to create good
governance and management to address needs that are important (Sarran, Clark & Mendonca
2011; Vriesendorp 2004). Done properly, good governance and prudent management can have
positive influence on strategic planning and appropriate mobilisation and allocation of resources
to address a particular issue (Vriesendorp 2004). Again, the Management and Organisational
Stability Tool is deemed not to focus on assessing LMICs’ readiness to establish safe and
sustainable radiotherapy services, however, it establishes a participatory mechanism that
enables a rapid-assessment process for identifying an organisation’s management needs and
making concrete plans for improvement (Vriesendorp 2004). This Tool casts a broad net,
encompassing organisation’s mission, values, strategy, structure and systems for planning,
communication, human resource management, financial management, monitoring and
evaluation, information management, quality assurance and revenue generation and supply

management (Vriesendorp 2004).

Just as understanding the legal and policy support of a country is central to effective
programme planning, the Capacity Building in Training-Dimensions and Indicators acknowledge
that it is equally important to understand the technical capability and extend to which the country
would be interested in participating in a relevant community development programme (Fort
1999). These are requirements that are essential when establishing a new radiotherapy service
to ensure that there is knowledge and expertise for quality and safe delivery of radiotherapy

services.

Whereas the Capacity Development Results Framework (Otoo, Agapitova & Behrens 2009) and
the Discussion-Oriented Organisational Self-Assessment Tool (Levinger & Bloom 1997) are not
relevant for appraising LMICs’ readiness to establish a new radiotherapy service, they
acknowledge the crucial role of providing structures for gathering information with the goal of

facilitating resources, harnessing political commitment and building internal capacity. Political
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leadership and commitment are crucial requirements for garnering the necessary resources for

the establishment of a new radiotherapy service in LMICs (Donkor et al. 2020b).

5.5.7 Lessons identified from existing readiness assessment tools

While the literature is awash with several readiness assessment tools (PATH 2019; Sarran,
Clark & Mendonca 2011; Vriesendorp 2004), the ARC Project’s mid-point meta-inference did
not identify any readiness assessment tool that is obviously relevant for appraising LMICs
progress and structures to establish safe and sustainable radiotherapy services. However, it
must be noted that there is a substantial number of requirements that are relevant to the
planning of a new radiotherapy service in LMICs. Extrapolating from the identified readiness
assessment tools, lessons learned that will be most applicable to radiotherapy service include

the following:
e create and align a shared vision and common purpose towards the desired radiotherapy
service development goals;

e focus on securing and maintaining political commitment to ensure the mobilisation and

allocation of the necessary resources to establish a new radiotherapy service;

¢ identify a local champion who will assume a leadership role, such as advocacy,

coordination and collaboration to influence senior political leaderships;

e draw upon the technical experiences, skills and knowledge of international

organisations to plan, design, implement and sustain the radiotherapy service;

e develop an ongoing budgetary plan to support the establishment and maintenance of a

new radiotherapy service;

e draw on the importance of information communication technologies to support the

coordination of cancer care;

e focus on developing multi-sectoral partnerships to mobilise the necessary resources to

establish and sustain the radiotherapy service;

e assess training and educational requirements of radiotherapy workforce to ensure

quality and safe delivery of radiotherapy services; and

e integrate governance and management structure to ensure transparency and

accountability
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Table 5.2: Examples of readiness assessment tools

Tool name

Readiness Assessment Toolkit for Establishing and Integrating Human Milk Bank
Programmes (PATH 2019)

‘Ready, Set, Change’ Readiness Support Tool (Timmings et al. 2016)

Organizational readiness for change (Weiner 2009)

e-health Readiness Assessment Tool (Gholamhosseini & Ayatollahi 2017)

Readiness Assessment Toolkit for Diagnostic Imaging Peer Learning (Health Quality
Ontario 2019)

Core components relevant to developing a new radiotherapy service in LMICs
Assessing the level of local leadership commitment and support to address an unmet need

Identifying the existing relevant government policies to address an unmet need
Assessing the training requirements for staff to ensure safety and quality
Assessing set-up costs and ongoing budgetary support for programme
Identifying essential infrastructure, space and equipment requirements
Building a network of local, regional and national support organisations
Assessing the healthcare organization capacity to implement change
Recognising the role of effective teamwork to implement change

identifying the role of information technology to support change

Assessing leaders’ commitment to implement change

Assessing past experience and team effort to implement change

Identifying existing policies and procedures to support change

Identifying organisations structures and resources to implement change

Assessing the healthcare organisation’s awareness of e-health

Assessing the healthcare organisation’s access to the internet

Assessing the training needs of the staff

Assessing the learning and educational system of the healthcare organisation
Identifying the governance and accountability structure of the healthcare organisation

Assessing the training needs of stakeholders
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Capacity Building in Training-Dimensions and Indicators (Fort 1999)

Capacity Development Results Framework (Otoo, Agapitova & Behrens 2009)

Discussion-Oriented Organisational Self-Assessment (Levinger & Bloom 1997)

Management and Organizational Stability Tool (Vriesendorp 2004)

Tool to Assess Site Readiness for Initiating Antiretroviral Therapy (ART) or
Capacities for Existing ART Sites (Hirschhorn et al. 2007)

Rapid Organizational Assessment (United Nations Educational Scientific and Cultural
Organization 2012)

Identifying resources to monitor and sustain the programme

Identifying the legal and policy support to address unmet needs

Assessing the available resources (financial, equipment and venues and human) to implement
the programme

Developing training plans and curriculum for staff

Identifying technical capability and assistance to implement the programme

Community development and participation — involvement of community representatives

Assessing available financial, human and technological resources to address unmet needs

Engaging stakeholders to ensure local ownership of programme

Identifying technical skills and human resources to develop and implement the programme

Assessing the skills and knowledge to address the unmet needs
Identifying the available strategy to address the unmet needs

Assessing structures to ensure accountability, governance and decision-making

Identifying leaders who will commit and spearhead the programme

Assessing the availability of a plan to provide the programme

Assessing the availability of an approved protocol

Assessing the country’s experience in implementing and sustaining other health-related
programmes

Ensuring the community involvement to enable local ownership

Developing partnerships to implement the programme

Assessing project management, communication and cooperation to implement the programme
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Summary

The section above has highlighted the importance of confirming a need and undertaking a
readiness assessment when planning a new health service programme. While the process of
establishing a new radiotherapy service is complex and multi-faceted, there is no readiness
assessment guide designed specifically to provide practical support for LMICs. While the '10-
Steps Framework’ sets out to address the implementation of new radiotherapy technologies
(Brown et al. 2014), its methodological weakness and inadequate coverage of critical success

factors limit its applicability to LMICs wishing to establish a de novo radiotherapy service.

Without an accurate readiness self-assessment guide, crucial radiotherapy service
establishment process in LMICs could be easily missed, leading to the development of a sub-
optimal radiotherapy service that may unintentionally place cancer patients, staff and the public

at risk.

The next section presents the development of a draft radiotherapy service development

readiness self-assessment guide for use by LMICs.
5.6 Developing a radiotherapy readiness self-assessment guide for use by LMICs

Through the iteration process, the mid-point meta-inference of the ARC Project’s data identified
four key readiness domains for successful establishment of safe and sustainable radiotherapy
services in LMICs, namely: commitment; cooperation; capacity; and catalyst, as defined in
Table 5.3. These four domains form the basis of the radiotherapy readiness assessment guide
for use by LMICs.

Table 5.3: Definitions for the four key readiness domains

Readiness domains Definitions

Domain One - “Commitment” Commitment is defined as an LMIC'’s willingness to put in place the
necessary political, policy, funding and regulatory requirements to enable a
radiotherapy service to be established

Domain Two - “Cooperation” Cooperation is defined as the effective involvement of relevant
international, national and local stakeholders in the planning,
commissioning and operationalisation of a new radiotherapy service

Domain Three - “Capacity” Capacity is defined as an LMIC’s ability to translate commitment and
cooperation to achieve sustainable results through effective and efficient
management of the implementation process, a prepared workforce,
maintenance, governance and information technology

Domain Four - “Catalyst” Catalyst is defined as the potential for an LMIC to leverage from a
radiotherapy service to develop an integrated cancer care service

165



Through the ARC Project’s mid-point meta-inference, which integrated the data from the
systematic review (Study One) and semi-structured interviews (Study Two [Part A]) (Donkor et
al. 2018; Donkor et al. 2020b), as well as reviewing existing readiness assessment tools, 42 key
requirements with 71 criteria were identified and organised into four readiness domains:
commitment; cooperation; capacity; and catalyst. The assumption underpinning each of these
readiness requirements was that successful radiotherapy service establishment is dependent
upon LMICs having the necessary information and knowledge to assess their readiness before
implementing a local radiotherapy service. Details of the generated readiness requirements

from the ARC Project’s mid-pointed are described below.

5.6.1 Commitment-related requirements

Evident in the ARC Project’'s mid-point meta-inference was the importance of LMICs’
commitment to a vision to improve access to radiotherapy services (Donkor et al. 2018; Donkor
et al. 2020b). It revealed that building and sustaining commitment was at the core of any
radiotherapy initiative to enable the mobilisation and allocation of the necessary resources. To
assess LMICs’ commitment to establish safe and sustainable radiotherapy services, the ARC
Project’s mid-point meta-inference identified 13 critical requirements and 23 criteria, which

included:

¢ stable and safe political environment: the mid-point meta-inference revealed that
favourable political environment was essential for organising governments’ strategies

and policies to establish safe and sustainable radiotherapy services. The criteria were:
o the LMIC has no ongoing civil war or political violence; and

o the LMIC has government structures and processes defined by rules or laws to

support policy-making and service planning

e quality of basic infrastructure service: the mid-point meta-inference identified that
the availability and accessibility of adequate and quality infrastructure, such as roads,
water, electricity and sewerage systems are critical to support the establishment of safe

and sustainable radiotherapy services in LMICs. The criteria were:
o the LMIC has consistent supply of water and electricity over long periods;

o the LMIC has a plan for backup power to keep the radiotherapy facility

functioning; and

o the LMIC has good road and transport system to the radiotherapy facility site,

with parking on-site

e political window of opportunity: the mid-point meta-inference found that key
public/political figure developing cancer was a major driver to advocate for resources to
improve local cancer care services, particularly radiotherapy services. The criterion
was:
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o an opportunity to advocate for the development of radiotherapy service is
presented by a high-profile public figure being diagnosed with cancer who has
had to seek therapy outside the LMIC

radiotherapy lobbying: the mid-point meta-inference confirmed that civil society
organisations, healthcare professionals, political leaders and community leaders are
influence local champions that often serve as advocates for improving access to

radiotherapy services. The criterion was:

o civil society organisations and influential individuals are building political interest
in establishing radiotherapy service by collaboratively campaigning, advocating

and/or lobbying

policy coherence: the mid-point meta-inference ascertained that a coordinate, non-
contradictory and complementary government policies are crucial to ensure long-term

financial support to establish and sustain a new radiotherapy service. The criterion was:

o the Ministry responsible for Health has documents/policies that publicly
acknowledge the need to strengthen cancer care, including radiotherapy

services(s)

cancer control policy: the mid-point meta-inference identified that the availability of a
cancer control policy that is costed and approved by the ministry responsible for health

was essential to reduce financial and cancer care fragmentation. The criterion was:

o the LMIC has a Ministry approved comprehensive cancer control strategy that
details the vision, values, directions, budget allocation and timelines to develop

or enhance radiotherapy service

public statements by political leaders: the mid-point meta-inference confirmed that
supportive public statements from senior political leaders signify endorsement and

interest in a plan to establish safe and sustainable services. The criterion was:

o political leaders have made strong public statements supporting and endorsing
the need to effectively and efficiently implement the components of the cancer

control priorities as outlined in the cancer control plan

access to information: the mid-point meta-inference found that access to accurate
and reliable information (epidemiological data) was a critical factor to improve
radiotherapy service planning, development, implementation, monitoring and

evaluation. The criterion was:

o the LMIC has access to reliable and accurate epidemiological data at the
institutional or country level which can be used to determine the country’s

cancer profile as well as determine optimal equipment and facility siting plans
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suitable funding model: the mid-point meta-inference identified that radiotherapy
financing model was crucial because it was the mechanism by which strategic plans to
establishing a radiotherapy service translate into actual reality. It confirmed the
importance of long-term financial investment to ensure the maintenance of the

radiotherapy service. The criteria were:

o the LMIC has developed a detailed project plan for the development of the new
radiotherapy service that identifies timelines, clear roles and responsibilities for

all relevant stakeholders and project milestones;

o The LMIC and/or an external agency has identified a secure source(s) of

ongoing funding for the development of radiotherapy service;

o the LMIC with assistance from an external agency has prepared budget
document to help make case for long-term public, private, philanthropic or

partnership financial commitments for the project;

o the government, private partner and/or philanthropic organisations have obliged
to financially support efforts in the LMIC to develop or enhance access to

radiotherapy service; and

o the LMIC has identified and secured funding support for a scale-up

implementation approach and ongoing operational sustainability of the service

commitment towards universal health coverage: it was evident that governments’
commitment towards universal health coverage was critical to reduce out-of-pocket

expenses at the point of radiotherapy service delivery. The criteria were:

o the LMIC has taken steps toward achieving universal health coverage by

establishing a national health insurance program; and

o the LMIC has taken steps toward achieving universal health coverage by

providing government subsidies for selected healthcare services

membership status with the IAEA: the mid-point meta-inference identified that the
LMIC becoming a member of the IAEA was essential because radiation risks transcend
national borders and IAEA works to promote and enhance the reliable, peaceful and

safe use of radiation. The criteria were:

o the LMIC signed the 26th October 1956 Statute within 90 days after it was

opened for signature and became a member of IAEA; and

o the LMIC has deposited an instrument of acceptance of the Statute to become
a member of IAEA

legal and regulatory framework: developing appropriate legal and regulatory

framework was confirmed essential because it helps define the scope of radiotherapy
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practice, technical requirements and operational procedures to safeguard the delivery of

radiotherapy services. The criterion was:

o the LMIC has a legal and regulatory framework to safeguard the use of ionising

radiation

independent country-level regulator: it was acknowledged that having an
independent country-level regulator was crucial to provide supervisory oversight by
inspecting, authorising and enforcing the legislation and regulations to prevent radiation

accidents, control hazards and respond to emergencies. The criteria were:
o the LMIC has created an independent regulator to inspect, authorise actions
and enforce the legislation and regulations; and

o the LMIC has created an independent regulator to ensure compliance with

international standards of radiation safety, security and protection

5.6.2 Cooperation-related requirements

The ARC Project’s mid-point meta-inference confirmed the importance of appropriately

cooperating with relevant stakeholders to strategically plan the establishment of the new

radiotherapy service (Donkor et al. 2018; Donkor et al. 2020b). To determine LMICs’

cooperation to establish safe and sustainable radiotherapy services, the mid-point meta-

inference revealed seven essential requirements and seven related criteria, namely:

inclusive planning team: the mid-point meta-inference revealed that forming a
planning team with the right mix of skills, knowledge and experience was critical to
ensure effective coordination of the strategic planning activities to establish a new

radiotherapy service. Hence, the criterion was:

o the LMIC has formed a planning team with the right mix of skills, knowledge
and experience to coordinate with relevant stakeholders and oversee the
planning of the new radiotherapy service, such as carrying out the need

assessment and determining the feasibility of the radiotherapy project

technical working group: the mid-point meta-inference identified that creating a
functional technical working group was essential to generate the necessary information
for defining technical requirements for a safe radiotherapy service. Hence, the criterion

was:

o the LMIC has created a functional technical working group to support the
planning team as a coordination and information-sharing group responsible for

defining technical requirements and recommendations

identify and engage relevant stakeholder: the mid-point meta-inference confirmed

that performing a stakeholder analysis and mapping was crucial to defining, engaging
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and gaining a better understanding of stakeholders’ expectations. Hence, the criterion

was:

o the LMIC has performed a stakeholder analysis to define, engage and gain
better understanding of the range of ministries, institutions, organisations,
professional bodies and individuals who have interest in and can influence the

radiotherapy project

technical assistance plan: it was identified that developing a technical assistance plan
was important to avoid duplication of supports from international

agencies/organisations. Hence, the criterion was:

o the LMIC has mapped international technical assistance programmes and
invited the designated Agency or organisations to aid where further support is

needed while avoiding duplications and conflicting advice

stakeholder involvement: it was found that involving stakeholders though
consultations were vital to ensure early buy-in and local ownership of the new

radiotherapy service. Hence, the criterion was:

o the international agency or organisation providing technical assistance has
involved relevant in-country stakeholders in broader consultations in defining
specific needs, strategic plan and directions to ensure early buy-in of the

planning process and local ownership of the new radiotherapy service

stakeholder consensus-building: it was recognised that achieving consensus among
stakeholders on priority areas was critical to ensure timely organisation and allocation of

significant resources. Hence, the criterion was:

o the Agency working together with the LMIC have achieved consensus on the
priority areas, such as equipment by circulating draft plan and providing

opportunity for stakeholders to express their views on the radiotherapy plan

trust relationships: the mid-point meta-inference identified that building a trusting
relationship was important to ensure collaborative work between partners. Hence, the

criterion was:

o the LMIC has a good track record based on the previous history of working

collaboratively with international development partners

5.6.3 Capacity-related requirements

The ARC Project’s mid-point meta-inference confirmed the importance of understanding LMICs’

capacity to implement, manage, organise, operationalise and maintain the radiotherapy centre

(Donkor et al. 2018; Donkor et al. 2020b). To assess LMICs’ capacity to establish safe and
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sustainable radiotherapy services, the ARC Project’s mid-point meta-inference revealed 17 key

requirements and 25 associated criteria, which included:

o multidisciplinary implementation team: the mid-point meta-inference revealed that
forming a multidisciplinary implementation team to manage the day-to-day
implementation tasks and activities was essential to ensure effective implementation of

the radiotherapy service. The criterion was:

o the LMIC has formed a multidisciplinary implementation team to manage the
building of the new radiotherapy facility once the radiotherapy plan has been

approved at the ministerial level

e responsible project manager: it was identified that appointing a responsible project
manager with technical and relevant contextual knowledge was critical to help develop
timelines and coordinate the radiotherapy service implementation activities. The

criterion was:

o the LMIC has appointed an experienced project manager with technical and
relevant contextual knowledge to help develop timelines and coordinate the
implementation activities such as construction, equipment procurement,

installation and timely training of staff

o availability of radiotherapy expertise: access to experts, such as radiation
oncologists, medical physicists, engineers and architects with experience in establishing
a radiotherapy service is vital to ensure effective design, construction, quality assurance

and commission of the local radiotherapy service. The criterion was:

o the LMIC has relevant local radiotherapy expertise available or when
unavailable locally the LMIC has recruited external experts such as clinicians
(radiation oncologist and medical physicist), architects, building contractors and
engineers to design, construct and commission the new radiotherapy facility in

accordance with all regulatory requirements

e access to suitable land: the mid-point meta-inference identified that securing suitable
land and having it ready for the establishment of the radiotherapy service was important

to prevent any environmental and engineering hazards. The criteria were:
o the LMIC has secured a suitable land, with space for future expansion; and

o the LMIC has successfully conducted environmental hazard assessment to

address environmental issues such as flood and earthquakes

o construction of the radiotherapy building: constructing the radiotherapy building with
the right materials was recognised as essential to ensure that the facility, including the

bunker meets international and national regulations. The criterion was:
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o the LMIC has identified and secured the services of experience contractors to
complete the building and bunker(s) for housing the radiotherapy equipment in

a timely manner

equipment purchase, delivery and set-up: negotiating and purchasing the right
equipment helps address the population’s radiotherapy service need. Making
arrangement for oncology-specific patient information management software, planning
systems, simulation machines, dosimetry and immobilisation devices was identified

important to ensure appropriate delivery of radiotherapy services. The criteria were:

o the LMIC has negotiated with a vendor for optimal equipment purchase, timely
delivery and installation, with the necessary planning systems, simulation

machine and dosimetry devices for monitoring dose equivalent; and

o the LMIC has made arrangements for commissioning and licensing of the new

radiotherapy service prior to the start of patient treatment

training for initial core staff: the mid-point meta-inference identified that identifying
appropriate candidates for radiotherapy leadership positions and arranging to train core
workforce (radiation oncologists, radiation therapists, medical physicists cancer care
nurses) were essential to ensure quality and safe delivery of radiotherapy services. The

criteria were:

o the LMIC has selected a dedicated team of health professionals and adequate
arrangement made to train them to form the core workforce — radiation

oncologists, radiation therapists and medical physicists;

o the LMIC has requested for assistance from the IAEA to support placement of
the candidates in suitable training sites while noting the importance of training

on relevant equipment and relevant disease profiles; and

o the LMIC has a plan to ensure the training commenced immediately the
radiotherapy project is approved to reduce delays or engaging services of

expatriates

other supporting staff: making arrangement to identify and train other supporting staff,
such as, social workers, dieticians and information technologist was vital to ensure

cancer patients and their families were appropriately supported. The criterion was:

o the LMIC has appropriately identified and trained other supporting staff such as

cancer care nurses, social workers and case managers or coordinators

staff succession plan: the mid-point meta-inference identified that developing a long-
term strategic plan for building in-country radiotherapy specific academic and clinical

education was important to ensure the continuous development of radiotherapy
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workforce locally while addressing concerns about retirement, change in jobs and brain

drain to overseas. Hence, the criteria were:

o the LMIC has a long-term strategic plan for building local training capacity to
ensure the continuous development of radiotherapy workforce locally while
addressing concerns about expected staff annual leave, retirement, change in

jobs and brain drain due to overseas benefits; and

o the LMIC has knowledge of staffing needs and plan to participate in regional e-

learning programmes to address staff knowledge and skill gaps

incentive systems: the mid-point meta-inference identified that developing appropriate
financial and non-financial incentive packages for radiotherapy staff was important to

help motivate and retain radiotherapy workforce. The criterion was:

o the LMIC has made arrangement for suitable financial and non-financial

incentive systems, including appropriate salaries to motivate and retain staff

service contract: the mid-point meta-inference found that negotiating for service
contract was essential to ensure adequate training for local engineers and effective

maintenance of the radiotherapy equipment. the criteria were:

o the LMIC has a contractual service agreement for the purchased equipment to

enable timely engineering support to minimise downtime; and

o the LMIC has arranged to select and train a team of in-house engineers as part

of the procurement plan

spare parts: it was identified that generating funds through radiotherapy service
charges or government revenue was important to support purchasing of spare and
repair parts as well as replacement of obsolete radiotherapy equipment. The criteria

were:

o the LMIC has carefully negotiated with the vendor with a strong radiotherapy
presence in the region to support the improvement of care, including availability

of spare parts; and

o the LMIC has made arrangement to generate funds to support radiotherapy
facilities in their efforts to maintain operation over the long-term period,
including purchasing of spare and repair parts and replacement of obsolete

equipment

governance and management structure: the mid-point meta-inference found that
creating an inclusive radiotherapy service governance and management board was
essential to ensure clinical and non-clinical accountability, coalition building, regulation

and incentive enforcement. The criterion was:
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o the LMIC has created an inclusive governance and management board plan for
the new radiotherapy facility to ensure there is participation in higher level
radiotherapy decision-making while properly managing the facility by providing
leadership, financial governance, strategic direction, setting priorities for
continuous improvement and clinical governance such as being accountable to

patients and their families

treatment guidelines, protocols and standard operating procedures: developing
radiotherapy service guidelines, protocols and standard operating procedures was
identified as important because they ensure a high-quality of transparency and
accountability. The criterion was:

o the LMIC has developed or planning to develop radiotherapy guidelines,
protocols and standard operating procedures which are required before the first

patient treatment

other essential health services: developing a plan to ensure easy access to essential
health services such as radiological (e.g. CT scan and ultrasound scan), laboratory,
pathology services and nuclear medicine services was identified as significant to ensure

diagnosis, treatment and follow-up. The criterion was:

o the new radiotherapy facility has other essential health services available, such
as radiological, laboratory and nuclear medicine on-site or the LMIC has taken

steps towards outsourcing such services from nearby health facilities

social support services: providing social services, such as transportation,
accommodation and assistance programmes are necessary to help cancer patients and

their families access and complete their radiotherapy treatment. The criterion was:

o the LMIC and/or civil society organisations have programmes in place to
provide social support services for patients, such as transport and

accommodation assistance scheme

generate, compile, analyse and communicate health data: developing a simple and
basic health information system to collect clinical and non-clinical information in a
format that meets the dissemination and communication needs is important to aid
cancer treatment decision-making. The mid-point meta-inference revealed that the
information technologists ought to be trained to implement appropriate safeguards to

protect patient data confidentiality. The criteria were:

o the LMIC has appropriate health information system in place to collect clinical
and non-clinical information in formats that meet the dissemination and
communication needs of care providers, managers, patients and families to aid

decision-making; and
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o the LMIC has adequately trained users in all levels to use the information

technology

5.6.4 Catalyst-related requirements

The ARC Project’s mid-point meta-inference confirmed the availability of a radiotherapy service
as a catalyst to further strengthen the development of integrated cancer care in LMICs (Donkor
et al. 2018; Donkor et al. 2020b). It revealed that through the availability of a new radiotherapy
service, LMICs can be supported to think about harmonisation and orientation of cancer care
services around patients, as well as investment in cancer research. The mid-point meta-

inference identified five key catalyst-related requirements and 16 criteria, namely:

e encourage cancer control reform: the mid-point meta-inference identified that it is
critical to recognise a radiotherapy service as a window of opportunity to reform cancer
care by motivating political and health leaders to think about a comprehensive cancer

service. The criteria were:

o the LMIC has plans to use the new radiotherapy service to persuade relevant

stakeholders to think differently about cancer care;

o the LMIC has plans to use the new radiotherapy service to promote
comprehensive service and optimise cancer prevention, diagnosis, treatment

and palliative care outcomes; and

o the LMIC has plans to use the new radiotherapy service to and sensitize policy-
makers and health authorities to the growing burden of cancer and the

importance of integrated cancer control strategies for managing it

e promote coordinate care: it was identified that developing appropriate patient referral
pathways and registries is critical to improve transition across specialists. The criteria

were:

o the LMIC has plans to use the new radiotherapy service to upgrade information
systems to improve coordination of care across providers, facilities and

settings;

o the LMIC has plans to use the new radiotherapy service to develop patient

referral pathways and registries to increase transition across specialists; and

o the LMIC has plans to use the new radiotherapy service to develop nurse

coordinators to support patents as they navigate the cancer care settings

o promote a multidisciplinary approach to care: developing a plan to implement a
multidisciplinary team to manage the planning and treatment of cancer patients was
essential for harnessing the collective knowledge, information and skills of multiple

cancer specialists. The criteria were:
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o the LMIC has plans to use the new radiotherapy service to advocate for the
promotion and implementation of multidisciplinary team management of cancer

patients; and

o the LMIC has plans to use the new radiotherapy service to develop and
implement national cancer management guideline in collaboration with other

specialities

strengthen patient and family-centred care: the mid-point meta-inference identified
that through the new radiotherapy service, a plan can be developed to provide cancer
patients and their families access to basic information about cancer management and

self-management support outside the healthcare setting. The criteria were:

o the LMIC has plans to use the new radiotherapy service to provide patients and
families access to basic information about cancer management and self-
management support outside the healthcare setting through telephone or

internet;

o the LMIC has plans to use the new radiotherapy service to develop educational
and skill-building programmes for patients and families on the management of

cancer,

o the LMIC has plans to use the radiotherapy service to anticipate and better
meet the needs of cancer patients (example, transport, accommodation and

food is an incentive for low-income patients to adhere to treatment);

o the LMIC has plans to use the new radiotherapy service to develop written

materials to support self-management strategies; and

o the LMIC has plans to use the new radiotherapy service to build stronger
connection with the community to educate the community at large about the

prevention of cancer

encourage better outcomes through research: the mid-point meta-inference
identified that building international and/or regional research collaborations was
essential to ensure the exchange of information and sharing of expertise, policies and

strategies to improve cancer care. The criteria were:

o the LMIC has plans to use the new radiotherapy service to emphasise the

importance of evidence-based cancer care;

o the LMIC has plans to use the new radiotherapy service to support the conduct
of local research to produce and demonstrate the cost-effectiveness of

innovative care and strategies; and

o the LMIC has plans to use the new radiotherapy service to establish
international and regional collaborations where radiotherapy centres can
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exchange information, share expertise, policies and strategies to improve

services

These lists of requirements and criteria were presented to the participants in Study Two [Part
B], which forms the basis for the development of a readiness self-assessment for LMICs
establishing safe and sustainable radiotherapy services. The development of a readiness self-
assessment guide may help to ensure that LMICs are able to pro-actively identify all of the
potential barriers and facilitators they may encounter at the outset, and to map the sequencing
of the various different requirements so they can realistically appraise their capacity to deliver

quality, safe and effective local radiotherapy services, on time and budget.

Summary

This Chapter has reported on the mid-point meta-inference, which integrated the data from the
systematic review (Study One) and semi-structured interviews (Study Two [Part A]). The
Chapter summarised approaches to need and readiness assessment, and reported definitions
and requirements that make up the four domains of a radiotherapy service development guide
for LMICs who are contemplating on establishing a local sustainable radiotherapy service(s).
The next Chapter reports on the findings of the participant validation process (Study Two [Part
B]) of the proposed radiotherapy service development guide for LMICs establishing safe and

sustainable radiotherapy services.
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Chapter Six: Findings—Participant Validation Process (Study Two [Part B])
6.1 Overview

As indicated in Chapter One, achieving universal radiotherapy access is a global health
concern. Health and cancer organisations and agencies, such as the IAEA, WHO and UICC are
working tirelessly in LMICs to ensure that radiotherapy services are more accessible and
available to everyone who needs them (Abdel-Wahab, Lahoupe, et al. 2017; Abdel-Wahab,
Zubizarreta, et al. 2017; Adams et al. 2017). Improving access to radiotherapy services has
largely developed in response to the increasing cancer burden in LMICs, accompanied by
awareness and advocacy strategies. Globally, LMICs governments are being encouraged to
commit resources to establish safe and sustainable radiotherapy services to address the

evolving cancer treatment needs of their populations (Abdel-Wahab, Fidarova & Polo 2017).

Radiotherapy is clinically indicated for more than half of all cancer cases, as either a treatment
to cure, palliate and/or improve the patient’s quality of life. Improving cancer outcomes of
working-age people increases labour force participation (Atun et al. 2015). When successfully
established, a local radiotherapy service provides both health and economic benefits for the
individual, their family and the broader society (Atun et al. 2015; Rodin et al. 2019). Similar to
other health projects, a poorly implemented radiotherapy service has negative impacts on
cancer patients’ outcomes, wastes scare financial resources, damages industry integrity, and
contributes to a population’s mistrust (Johnson 2009; Rosenblatt 2014). The success of
establishing a new radiotherapy service is dependent upon being completed according to the
agreed plan on time, within budget and meeting all the various quality and safety requirements.
Many new radiotherapy services fail because of poor stakeholder engagement, fatal
construction flaw(s), procuring unsuitable equipment and not integrating maintenance into the
longer-term project plan (Donkor et al. 2018). In addition to these barriers, establishing safe and
sustainable radiotherapy services in LMICs have been hindered by challenges such as the lack
of political support, absence of radiotherapy expertise, ineffective project management, lack of
radiation safety infrastructure and weak contract management (Brown et al. 2014; Grover et al.
2014).

The findings from the semi-structured interviews with global radiotherapy experts reported in
Chapter Four identified that assessing LMICs’ readiness to establish safe and sustainable
radiotherapy services has become an essential element of the planning process. Understanding
LMICs’ readiness to embark on developing a new radiotherapy service is critical to
governments, planners, coordinators and regulators so that they can better support investment
decisions and better guide the entire establishment process (Donkor et al. 2020). Readiness
refers to the state of being prepared to undertake the implementation of any development
project (World Economic Forum 2017). A readiness assessment can be conducted

systematically using qualitative or quantitative indicators, or a mixture of both (Holt et al. 2007).
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While quantitative readiness indicators can provide numerical snapshots of the preparedness,
qualitative readiness indicators offer insightful information necessary for understanding and
defining the requirements for evidence-based monitoring and evaluation (Holt et al. 2007; Zall
Kusek & Rist 2004). Both qualitative and quantitative readiness indicators are widely used as
planning, self-assessment or managerial tools to identify progress, opportunities and barriers
aimed at informed decision-making, accountability, learning, designing and selecting
appropriate strategies to maximise achievement of results (Gholamhosseini & Ayatollahi 2017;
Rodriguez-Garcia & White 2005).

Establishing a safe and sustainable radiotherapy service is a complex multiple stage process
(Abdel-Wahab, Fidarova & Polo 2017). Despite this complexity, there is a lack of readiness self-
assessment guides to provide practical support for LMICs to determine their capacity at the
outset to progress the establishment of safe and sustainable radiotherapy services. As outlined
in Chapter Five, a list of potential radiotherapy service development readiness guidance
requirements were generated through the mid-point meta-inference, which was informed by
integrating the systematic review (Study One) and semi-structured interview (Study Two [Part
A]) data. This meta-inference identified a set of 42 potential requirements and 71 potential
criteria that ought to be considered for inclusion in a radiotherapy service development
readiness self-assessment guide for LMICs, contemplating establishing new local radiotherapy

services.

This draft guidance list was distributed to the global radiotherapy experts who participated in the
semi-structured interviews (Study Two [Part A]) to confirm or refute its relevance to the sector
and to assist with its refinement. This Chapter reports on this participant validation process
(Study Two [Part B]).

The participant validation process study was published in 2020 in Physica Medica. Chapter Six

contains an edited version of the publication, which is provided in Appendix L.
6.2 Publication reference

Donkor, A., Luckett, T., Aranda, S., Vanderpuye, V. & Phillips, J.L. 2020, 'Developing a
readiness self-assessment tool for low- and middle-income countries establishing new

radiotherapy services: a participant validation study', Physica Medica, vol. 71, pp. 88-99.
6.3 Objective

To seek feedback from the global radiotherapy experts’ who contributed to Study Two [Part A]
about the utility of the potential radiotherapy service development readiness assessment

requirements for LMICs identified during the ARC Project’s mid-point meta-inference.
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6.4 Methods

Chapter Three has provided a complete description of the methods for data collection and

analysis for the participant validation process (Study Two [Part B]).
6.5 Findings from the participant validation process

A total of 17 invitations were distributed via email, with seven global radiotherapy experts
participating in the validation process. Ten experts did not participate for the following reasons:
no response after two email follow-ups (n=7); or other pressing work priorities (n=3). The final
response rate was 41.2% (n=7). The majority of the participants (n=4) who took part in the
validation process were females. One participant completed the validation process via a
telephone conversation, while the remaining completed and submitted it through email
correspondence. Three participants were working permanently in Australia. The other
participants were working in Jordan (n=1), India (n=1), Ethiopia (n=1) and Zambia (n=1). Five of

the participants were radiation/clinical oncologists and two were radiation therapists.

Table 6.1 shows the original 42 requirements and 71 criteria, with participants’ feedback in
regard to whether it was: relevant (accept); not relevant (remove) or needed to be refined

(modify).
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Table 6.1: Original requirements and criteria, with participants’ feedback

Domains

Commitment

Requirements

safe and stable
political
environment

Quality of basic
infrastructure
service

Political window of
opportunity

Criteria

The LMIC has no ongoing civil war or political
violence.

The LMIC has government structures and
processes defined by rules or laws to support
policy-making and service planning.

The LMIC has consistent supply of water and
electricity over long periods.

The LMIC has a plan for backup power to keep
the radiotherapy facility functioning.

The LMIC has good road and transport system
to the radiotherapy facility site, with parking
on-site.

An opportunity to advocate for the
development of radiotherapy service is
presented by a high-profile public figure being
diagnosed with cancer who has had to seek
therapy outside the LMIC.

P1 P6 P7 P10 P11

A M
A M
A M
A A
M M
R A

A

A

A

P16 P17
R R
A R
A A
A A
M M
A A

Comment

“Delay in our radiotherapy projects
are directly or indirectly related to
unstable political situation. | would
be happy if this is not excluded” -
(P10, CO, Local)

“Include sewerage too. | have been
to some radiation therapy centres in
LMICs where there are no toilets” -
(P6, RT, International)

“I feel that roads and transport are
important, parking could be nearby
and not necessarily onsite” - (P1,
RO, International)
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Domains

Requirements

Radiotherapy
lobbying

Policy coherence

Cancer control
policy

Public statements
by political leaders

Identified require
information

Criteria

Civil society organisations and influential
individuals are building political interest in
establishing radiotherapy service by
collaboratively campaigning, advocating and/or
lobbying.

The Ministry responsible for Health has
documents/policies that publicly acknowledge
the need to strengthen cancer care, including
radiotherapy services(s).

The LMIC has a Ministry approved
comprehensive cancer control strategy that
details the vision, values, directions, budget
allocation and timelines to develop or enhance
radiotherapy service.

Political leaders have made strong public
statements supporting and endorsing the need
to effectively and efficiently implement the
components of the cancer control priorities as
outlined in the cancer control plan.

The LMIC has access to reliable and accurate
epidemiological data at the institutional or
country level which can be used to determine
the country’s cancer profile as well as
determine optimal equipment and facility siting
plans.

P1
A

P6 P7 P10 P11

A A A
A A A
A A A
A A A
M A A

A

P16 P17
A A
A A
A A
A M
M A

Comment

“It may not be possible to implement
all elements of a national cancer
control plan in one
go...[but]...radiotherapy is effective if
introduced within a comprehensive
cancer control plan” - (P1, RO,
International)

“Maybe say they must commit to
creating a cancer registry” —(P6, RT,
International)
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Domains

Requirements

Suitable funding
model

Committed to
Universal Health
Coverage

Criteria

The LMIC has developed a detailed project
plan for the development of the new
radiotherapy service that identifies timelines,
clear roles and responsibilities for all relevant
stakeholders and project milestones.

The LMIC and/or an external agency has
identified a secure source(s) of ongoing
funding for the development of radiotherapy
service.

The LMIC with assistance from an external

agency has prepared budget document to help

make case for long-term public, private,
philanthropic or partnership financial
commitments for the project.

The government, private partner and/or
philanthropic organisations have obliged to
financially support efforts in the LMIC to
develop or enhance access to radiotherapy
service.

The LMIC has identified and secured funding
support for a scale-up implementation
approach and ongoing operational
sustainability of the service.

The LMIC has taken steps toward achieving
universal health coverage by establishing a
national health insurance program.

P1
A

P6 P7 P10 P11
A A A A

P16 P17
A A
A A
A A
A A
A A
M A

Comment

“Ensure that accessory replacement
and maintenance cost are included”
- (P10, CO, Local)

“These two criteria on UHC could be
combined” - (P1, RO, International)
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right mix of skills, knowledge and experience
to coordinate with relevant stakeholders and
oversee the planning of the new radiotherapy
service, such as carrying out the need

Requirements Criteria P1 P6 P7 P10 P11 P16 P17 Comment
The LMIC has taken steps toward achieving M A A A A M A
universal health coverage by providing
government subsidies for selected healthcare
services.

Membership The LMIC signed the 26t October 1956 M A A A A A A
status with the Statute within 90 days after it was opened for
International signature and became a member of IAEA.
Atomic Energy
Agency (IAEA)
The LMIC has deposited an instrument of M A A A A A A
acceptance of the Statute to become a
member of IAEA.
Legal and The LMIC has a legal and regulatory A A A A A A A
regulatory framework to safeguard the use of ionising
framework radiation.
Independent The LMIC has created an independent M A A A A A A
country-level regulator to inspect, authorise actions and
regulator enforce the legislation and regulations.
The LMIC has created an independent M A A A A A A
regulator to ensure compliance with
international standards of radiation safety,
security and protection.
Inclusive planning team  The LMIC has formed a planning team with the A M A A M A A “Maybe use the term ‘strategic

planning’ so there is no confusion
between it and radiation therapy
planning” - (P6, RT, International)
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Domains

Requirements

Technical working
group

Identify and engage
relevant stakeholders

Technical assistance
plan

Stakeholder
involvement

Criteria

assessment and determining the feasibility of
the radiotherapy project.

The LMIC has created a functional technical
working group to support the planning team as
a coordination and information-sharing group
responsible for defining technical requirements
and recommendations.

The LMIC has performed a stakeholder
analysis to define, engage and gain better
understanding of the range of ministries,
institutions, organisations, professional bodies
and individuals who have interest in and can
influence the radiotherapy project.

The LMIC has mapped international technical
assistance programmes and invited the
designated Agency or organisations to aid
where further support is needed while avoiding
duplications and conflicting advice.

The international agency or organisation
providing technical assistance has involved
relevant in-country stakeholders in broader
consultations in defining specific needs,
strategic plan and directions to ensure early
buy-in of the planning process and local
ownership of the new radiotherapy service.

P1

P6 P7 P10 P11

P16 P17
A A
A A
A A
A A

Comment

“I'm not sure how this is completely
separate from the inclusive planning
team” - (P1, RO, International)
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Domains Requirements Criteria P1 P6 P7 P10 P11 P16 P17 Comment

Stakeholder The Agency working together with the LMIC M A A A A A M “Consider combining this and the
consensus-building have achieved consensus on the priority other stakeholder requirements” —
areas, such as equipment by circulating draft (P17, RT, International)

plan and providing opportunity for stakeholders
to express their views on the radiotherapy
plan.

Trust relationships The LMIC has a good track record based on R R A R R R R
the previous history of working collaboratively
with international development partners.

Capacity  Multidisciplinary The LMIC has formed a multidisciplinary A M A A A A A
implementation team implementation team to manage the building of
the new radiotherapy facility once the
radiotherapy plan has been approved at the
ministerial level.

Responsible project The LMIC has appointed an experienced A A A A A A A
manager project manager with technical and relevant

contextual knowledge to help develop

timelines and coordinate the implementation

activities such as construction, equipment

procurement, installation and timely training of

staff.

Availability of The LMIC has relevant local radiotherapy A A A A A A A
radiotherapy expertise ~ expertise available or when unavailable locally

the LMIC has recruited external experts such

as clinicians (radiation oncologist and medical

physicist), architects, building contractors and

engineers to design, construct and
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Domains

Requirements

Access to a suitable
land

Construction of the
building

Equipment purchase,
delivery and set-up

Training for initial core
staff

Criteria

commission the new radiotherapy facility in
accordance with all regulatory requirements.

The LMIC has secured a suitable land, with
space for future expansion.

The LMIC has successfully conducted
environmental hazard assessment to address
environmental issues such as flood and
earthquakes.

The LMIC has identified and secured the
services of experience contractors to complete
the building and bunker(s) for housing the
radiotherapy equipment in a timely manner.

The LMIC has negotiated with a vendor for
optimal equipment purchase, timely delivery
and installation, with the necessary planning
systems, simulation machine and dosimetry
devices for monitoring dose equivalent.

The LMIC has made arrangements for
commissioning and licensing of the new
radiotherapy service prior to the start of patient
treatment.

The LMIC has selected a dedicated team of
health professionals and adequate
arrangement made to train them to form the
core workforce — radiation oncologists,

P1

P6 P7 P10 P11

P16 P17
A M
A A
A M
A A
A A
A A

Comment

“Add engineering hazard
assessment to mitigate natural
disaster and construction
engineering risks to the statement” -
(P6, RT, International)

‘Add oncology specific patient
information management software
and other accessory equipment to
the statement” - (P6, RT,
International)
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Domains

Requirements

Other supporting staff

Staff succession plan

Criteria

radiation therapists, medical physicists and
cancer care nurses.

The LMIC has requested for assistance from
the IAEA to support placement of the
candidates in suitable training sites while
noting the importance of training on relevant
equipment and relevant disease profiles.

The LMIC has a plan to ensure the training
commenced immediately the radiotherapy
project is approved to reduce delays or
engaging services of expatriates.

The LMIC has appropriately identified and
trained other supporting staff such as social
workers and case managers or coordinators.

The LMIC has a long-term strategic plan for
building local training capacity to ensure the
continuous development of radiotherapy
workforce locally while addressing concerns
about expected staff annual leave, retirement,

change in jobs and brain drain due to overseas

benefits.

The LMIC has knowledge of staffing needs
and plan to participate in regional e-learning
programmes to address staff knowledge and
skill gaps.

P1

M

P6 P7 P10 P11

P16 P17
A A
A A
A A
A A
A A

Comment

“Add dieticians and occupational
therapy services to the statement” —
(P11, RO, Local)
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Domains

Requirements

Incentive systems

Service contract

Spare parts

Governance and
management structure

Criteria

The LMIC has made arrangement for suitable
financial and non-financial incentive systems,
including appropriate salaries to motivate and
retain staff.

The LMIC has a contractual service agreement
for the purchased equipment to enable timely
engineering support to minimise downtime.

The LMIC has arranged to select and train a
team of in-house engineers as part of the
procurement plan.

The LMIC has carefully negotiated with the
vendor with a strong radiotherapy presence in
the region to support the improvement of care,
including availability of spare parts.

The LMIC has made arrangement to generate
funds to support radiotherapy facilities in their
efforts to maintain operation over the long-term
period, including purchasing of spare and
repair parts and replacement of obsolete
equipment.

The LMIC has created an inclusive
governance and management board plan for
the new radiotherapy facility to ensure there is

P1
R

P6 P7 P10 P11

M

A

A

M

P16 P17
A R
A M
A A
A M
A A
A M

Comment

“In my experience lack of incentive is
demotivating staff in reality” - (P10,
CO, Local)

“In the longer term it might mean
[training] local engineers or if critical
mass is an issue, then a sub-
regional network, such as West
African engineers’ group who
service multiple countries” - (P17,
RT, International)

“This can be built into fee scheduling
for patient services in either a public
or private setting”— (P6, RT,
International)

‘I would suggest a point here about
radiotherapy articulating with other
cancer services, such as surgery,
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Domains

Requirements

Treatment guidelines,
protocols and standard
operating procedures

Other essential health
services

Social support services

Generate, compile,
analyse and
communicate health
data

Criteria

participation in higher level radiotherapy
decision-making while properly managing the
facility by providing leadership, financial
governance, strategic direction, setting
priorities for continuous improvement and
clinical governance such as being accountable
to patients and their families.

The LMIC has developed or planning to
develop radiotherapy guidelines, protocols and
standard operating procedures which are
required before the first patient treatment.

The new radiotherapy facility has other
essential health services available, such as
radiological, laboratory and nuclear medicine
on-site or the LMIC has taken steps towards
outsourcing such services from nearby health
facilities.

The LMIC and/or civil society organisations
have programmes in place to provide social
support services for patients, such as transport
and accommodation assistance scheme.

The LMIC has appropriate health information
system in place to collect clinical and non-
clinical information in formats that meet the
dissemination and communication needs of
care providers, managers, patients and
families to aid decision-making.

P1

P6 P7 P10 P11

P16 P17
A A
A A
A A
A A

Comment

medical oncology, diagnostics and
palliative care”— (P17, RT,
International)

“These may not be all completed
before the 1st treatment but
important to develop maybe 1t 12
months. — (P1, RO, International)

“Ideal to have but perhaps not
essential for first starting” — (P1, RO,
International)
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Domains Requirements Criteria P1 P6 P7 P10 P11 P16 P17 Comment
The LMIC has adequately trained users in all R A A A A A A
levels to use the information technology.
Catalyst  Encourage cancer The LMIC has plans to use the new R M A A A A A “This may be too broad” - (P6, RT,
control reform radiotherapy service to persuade relevant International)
stakeholders to think differently about cancer
care.
The LMIC has plans to use the new A M A A A A A

Promote coordinated
care

radiotherapy service to promote
comprehensive service and optimise cancer
prevention, diagnosis, treatment and palliative
care outcomes.

The LMIC has plans to use the new A A A A A A A
radiotherapy service to and sensitize policy-

makers and health authorities to the growing

burden of cancer and the importance of

integrated cancer control strategies for

managing it.

The LMIC has plans to use the new R A A A A A A “Ideal but not essential. Hard to
radiotherapy service to upgrade information cover all these aspects when
systems to improve coordination of care resources are limited” - (P1, RO,
across providers, facilities and settings. International)

The LMIC has plans to use the new A A A A M A A

radiotherapy service to develop patient referral
pathways and registries to increase transition
across specialists.

The LMIC has plans to use the new R A A A M A A
radiotherapy service to develop nurse
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Domains Requirements Criteria P1 P6 P7 P10 P11 P16 P17 Comment

coordinators to support patents as they
navigate the cancer care settings.

Promote a The LMIC has plans to use the new A A A A A A A
multidisciplinary radiotherapy service to advocate for the
approach to care promotion and implementation of

multidisciplinary team management of cancer

patients

The LMIC has plans to use the new A A A A A A A

radiotherapy service to develop and implement
national cancer management guideline in
collaboration with other specialities.

Strengthen patient-and ~ The LMIC has plans to use the new R A A A A A A
family-centred care radiotherapy service to provide patients and

families access to basic information about

cancer management and self-management

support outside the healthcare setting through

telephone or internet.

The LMIC has plans to use the new R A A A A A A
radiotherapy service to develop educational

and skill-building programmes for patients and

families on the management of cancer.

The LMIC has plans to use the radiotherapy A M A A A A A
service to anticipate and better meet the needs

of cancer patients (example, transport,

accommodation and food is an incentive for

low-income patients to adhere to treatment).
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Domains Requirements Criteria P1 P6 P7 P10 P11 P16 P17 Comment

The LMIC has plans to use the new R M A A A A A
radiotherapy service to develop written

materials to support self-management

strategies.

The LMIC has plans to use the new R R A A A A A
radiotherapy service to build stronger

connection with the community to educate the

community at large about the prevention of

cancer.
Encourage better The LMIC has plans to use the new R M A A A A A
outcomes through radiotherapy service to emphasise the
research importance of evidence-based cancer care.

The LMIC has plans to use the new A A A A A A A

radiotherapy service to support the conduct of
local research to produce and demonstrate the
cost-effectiveness of innovative care and
strategies

The LMIC has plans to use the new A A A A A A A
radiotherapy service to establish international

and regional collaborations where radiotherapy

centres can exchange information, share

expertise, policies and strategies to improve

services.

Legend: P — Participant; R — Remove; M — Modify; and A — Accept
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6.6 Requirements identification and confirmation

The following section reports the requirements that participants confirmed as relevant for
inclusion in a potential radiotherapy service development readiness self-assessment guide for
use by LMICs.

6.6.1 Commitment-related requirements and criteria

Of the 13 identified draft commitment requirements, participants confirmed 12 as relevant for
inclusion. Most participants indicated that two requirements “political window of opportunity” and
“radiotherapy lobbying” convey advocacy messages to gain political commitment. Based on this
feedback, these two requirements were merged into a single requirement, framed as
“opportunities for advocacy”. Even though two participants suggested that the first criterion that
defines “stable and safe political environment” as a requirement should be removed, it was
included because it was considered that a stable and safe political environment was needed to
attract long-term investment and gain the necessary technical support from international
agencies and organisations for the establishment of a safe and sustainable radiotherapy
service. Safe political environment is important to enforce laws and prevent the use of

radioactive material for hostile purposes.

Participants’ favoured the requirement “access to basic infrastructure”, confirming the important
role of water, electricity and roads infrastructure for establishing a new radiotherapy service.
The first and third criteria for the requirement “access to basic infrastructure” were reworded to
include the phrases “has a plan to construct sewerage systems at the radiotherapy facility” and
“with adequate onsite or nearby parking for staff, patients and their families, and enable goods
to be delivered to the facility” respectively. Criteria for the four requirements “identified require
information”, “cancer control policy”, “policy coherence” and “public statements by political
leaders” were confirmed as important for inclusion because they concern avenues to engage
policy to improve radiotherapy services. The requirement “identified require information” was
reworded as “access to information” for clarity. Participants unanimously confirmed the need to
identify an appropriate funding model, with a long-term budgetary commitment to establish and

maintain the radiotherapy service.

Based on participants comments, the word “maintenance” was introduced into the third criterion
for the requirement “suitable funding model”, which was changed to read “the LMIC and/or an
external agency has identified a secure source(s) of funding for the development and
maintenance/operational sustainability of the radiotherapy service”. The requirement
“commitment to universal health coverage” was considered critical in ensuring that patients and
their families are protected from the financial burden associated with accessing a radiotherapy
service. Three of the top-endorsed requirements - “membership status with IAEA”, “legal and

regulatory framework” and “independent LMIC-level regulator” - reflect the value attached to
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radiation protection and safety. There was general feedback to merge criteria within the

radiation safety requirements.

6.6.2 Cooperation-related requirements and criteria

Criteria for six of the seven original cooperation requirements were confirmed as relevant for
inclusion. The requirement “trust relationship” was dropped as it was considered less relevant
by six out of seven participants. Based on participants’ comments, two requirements “identify
and engage relevant stakeholders” and “stakeholder consensus-building” were merged and
incorporated into the requirement “stakeholder involvement”. Efforts to make information
available and keep stakeholders informed about the radiotherapy development activities were
critical to ensuring national and international stakeholders participate in the planning process.
“Technical assistance plan” as a requirement was considered necessary to achieve coherent
collaboration and teamwork. Participants suggested merging the two requirements “inclusive
planning team” and “technical working group” into a single requirement “strategic planning

team” for coordination and overseeing the strategic planning of the new radiotherapy service.

6.6.3 Capacity-related requirements and criteria

Participants confirmed criteria for 16 of the 17 original requirements related to capacity as
relevant for inclusion. In relation to effective management capabilities to implement a
radiotherapy service, all the participants confirmed the importance of creating a multidisciplinary
implementation team, appointing a responsible project manager, securing suitable land and
allocating resources for building construction process, equipment purchase, delivery and
installation. Four requirements “training for initial core staff”, “training other supporting staff”,
“staff succession plan” and “incentive systems” were focused on addressing local radiotherapy
workforce development. Two of the participants suggested that the requirement “incentive
systems” should be removed. However, it was included because other participants
acknowledged that the lack of incentive was a major contributing factor to the brain drain in
most LMICs.

Minor typographical errors were corrected to improve readability. For example, “access to a
suitable land” was reworded “access to suitable land”. Participants confirmed criteria for two
requirements “governance and management structure” and “treatment guidelines, protocols and
standard operating procedures” as critical to ensuring a high-quality of transparency and
accountability. The implementation of simple and basic information systems was required to
generate, compile, analyse and communicate health data. The second criterion for the
requirement “generate, compile, analyse and communicate health data” was reworded to “the
LMIC has well-trained information technologists to implement appropriate safeguards to protect
patient data confidentiality”. Criteria for two requirements “service contract” and “spare parts”

were endorsed, reflecting the importance of regular maintenance and repair.
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6.6.4 Catalyst-related requirements and criteria

There was relatively high endorsement of all five original requirements related to catalyst.
Participants confirmed that radiotherapy services can facilitate the harmonisation and
integration of cancer service delivery by addressing three key requirements: “encouraging
cancer control reform”; “promoting coordinated care”; and “promoting a multidisciplinary
approach to care”. Also, participants confirmed the importance of orienting cancer care around
patients and their families to address their broader needs. Participants' comments and
keywords to improve the catalyst-related criteria were indicative of the need to clarify, insert
missing information and elaborate criteria for the following requirements: “encourage cancer
control reform”; “strengthen patient- and family-centred care”; and “encourage better outcomes
through research”. For instance, to accommodate the views of participants, the missing
information “the need to implement cancer registry through partnerships” was inserted into the
first criterion for the requirement “encourage better outcomes through research”. Similarly, the
second criterion for the requirement “promote a multidisciplinary approach to care” was slightly
reworded to clarify that establishing a radiotherapy service can be used “as a window of

opportunity” for the development and implementation of oncology clinical practice guidelines.

6.6.5 Evaluating the comprehensiveness of requirements and criteria

Comprehensiveness was assessed based on the need for additional requirements and/or
criteria required to make each readiness domains complete. Importantly, none of the
participants suggested any additional requirement, which confers confidence about the
comprehensiveness of the guidance list. However, nine new criteria were developed by

integrating the wording that participants had used when describing the original requirements.

Table 6.2 presents the refined readiness requirements and criteria that emerged from
participants’ comments. The additional criteria that emerged from participants’ comments are
highlighted in bold in the Table to indicate that the requirement or criterion has been modified in

accordance with participants’ comments.
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Table 6.2: Refined requirements and criteria that ought to be used to assess LMICs’ readiness to establish safe and sustainable radiotherapy services

Domain

Commitment

Requirements

Safe, stable and supportive
political environment

Quality of basic infrastructure
service

Opportunities for advocacy

Policy coherence

Cancer control policy

10.

1.

12.

Criteria

The LMIC has no ongoing civil war or political violence to divert attention and resource away from cancer treatment and
care.

The LMIC has government structures and processes defined by rules or laws to provide important support for policy-making
and development of public infrastructure.

AC: The LMIC has no international sanction imposed on it, so as not to impede the work of international radiation oncology
volunteers and experts.

The LMIC has made arrangement to ensure supply of water, electricity to the radiotherapy service centre and has a
plan to construct sewerage systems at the radiotherapy service centre.

The LMIC has a plan for backup power to keep the radiotherapy service functioning.

The LMIC has road and transport system to the radiotherapy service site, with adequate onsite or nearby for staff, patients
and their families, as well as enable goods to be delivered to the radiotherapy service centre.

Champions have identified opportunities to advocate for the development of a radiotherapy service, such as a high-
profile and influential public figure being diagnosed with cancer.

Civil society organisations and influential individuals are building political interest in establishing radiotherapy service by
collaboratively campaigning, advocating and/or lobbying.

AC: The high-profile figure is a committed advocate and has the power to influence the decision to improve access to cancer
treatment and care, including radiotherapy.

The Ministry responsible for Health has documents/policies that publicly acknowledge the need to strengthen cancer care,
including radiotherapy services(s).

The LMIC has a Ministry approved comprehensive cancer control strategy that details the vision, values, directions, budget
allocation and timelines to develop or enhance radiotherapy service.

AC: The LMIC understands that radiotherapy is beneficial and effective when introduced within a national cancer control plan.
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Domain

Requirements

Public statements by political
leaders

Access to information

Suitable funding model

Commitment to Universal Health
Coverage

Membership status with the
International Atomic Energy
Agency (IAEA)

Legal and regulatory framework

Independent LMIC-level regulator

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

Criteria

Political leaders have made strong public statements supporting and endorsing the need to align priorities and effectively
implement the components as outlined in the cancer control plan in a prioritised manner.

Preferably, the LMIC has access to reliable and accurate epidemiological data at the institutional or LMIC-level which can be
used to determine the LMIC’s cancer burden, thus enabling determination of optimal equipment, service siting and estimation
of annual radiotherapy utilisation rate (demand for service).

AC: The LMIC has access to global cancer data (GLOBOCAN) and has plans to establish a cancer registry through the
support of International Agency for Research on Cancer (IARC) Global Initiative for Cancer Registry Development (GICR).

The LMIC has developed a detailed project plan for the development of the new radiotherapy service that identifies timelines,
clear roles and responsibilities for all relevant stakeholders and project milestones.

The LMIC and/or an external agency has identified a secure source(s) of funding for the development and
maintenance/operational sustainability of the radiotherapy service.

The LMIC with assistance from an external agency has prepared a budget document to help make a case for long-term public,
private, philanthropic or partnership financial commitments to develop or enhance access to radiotherapy service.

AC: The LMIC has completed a health economic analysis to help make a business case.

The LMIC has taken steps toward achieving universal health coverage by establishing a national health insurance program or
government subsidies for cancer treatment and care to help protect patients and their families from financial hardships
associated with accessing radiotherapy

The LMIC signed the 26t October 1956 Statute within 90 days after it was opened for signature or has deposited an
instrument of acceptance of the Statute to become a member of IAEA.

The LMIC has a legal and regulatory framework to safeguard the use of ionising radiation.

The LMIC has created an independent regulator to: i) inspect, authorise actions and enforce the legislation and regulations;
and ii) ensure compliance with international standards of radiation safety, security and protection.
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Domain Requirements

Cooperation ~ Strategic planning team

Stakeholder involvement

Technical assistance plan

24.

25.

26.

27.

28.

29.

30.

31.

Criteria

The LMIC has formed a strategic planning team with the right mix of skills, knowledge and experience to coordinate with
relevant stakeholders and oversee in detail specific strategic planning of the new radiotherapy service, such as carrying out the
need assessment and determining the feasibility of the radiotherapy project.

Within the strategic planning team, the LMIC has created a functional technical working group to support as an information-
sharing group responsible for defining technical requirements and recommendations.

AC: Members of the radiotherapy project team have enabled a smooth articulation between radiotherapy and any existing
cancer services in the LMIC.

The LMIC has performed a stakeholder analysis to define, engage and gain a better understanding of the range of ministries,
institutions, organisations, professional bodies and individuals who have interest in and can influence the radiotherapy project.

The international agency or organisation providing technical assistance has involved relevant in-LMIC stakeholders in broader
consultations in defining specific needs, strategic plan and directions to ensure early buy-in of the planning process and local
ownership of the new radiotherapy service.

The Agency working together with the LMIC have achieved consensus on the priority areas, such as equipment by undertaking
due diligence, circulating draft plan and providing an opportunity for stakeholders to express their views on the radiotherapy
plan.

The LMIC has mapped international technical assistance programmes and invited the designated Agency or organisations to
aid where further support is needed while avoiding duplications and conflicting advice.

AC: The extent and mechanisms for the technical assistance have been clearly defined by the LMIC and the international
agency or organisation.

Capacity Multidisciplinary implementation
team

Responsible project manager

32.

33.

The LMIC has formed a multidisciplinary implementation team that is responsible for the day-to-day management of the
building of the new radiotherapy service once the radiotherapy plan has been approved at the ministerial level.

The LMIC has appointed an experienced project manager with technical and relevant contextual knowledge to help develop
timelines and coordinate the implementation activities such as construction, equipment procurement, installation and timely
training of staff.
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Domain

Requirements
Availability of radiotherapy

expertise

Access to suitable land

Construction of the building

Equipment purchase, delivery and
set-up

Training for initial core staff

Other supporting staff

Staff succession plan

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Criteria

The LMIC has relevant local radiotherapy expertise available or when unavailable locally the LMIC has recruited external
experts such as clinicians (radiation oncologist and medical physicist), architects, building contractors and engineers to design,
construct and commission the new radiotherapy service in accordance with all regulatory requirements.

The LMIC has secured suitable site for the radiotherapy service

The LMIC has successfully conducted environmental and engineering hazard assessments to mitigate natural disaster and
engineering risks.

The LMIC has identified and secured the services of experienced contractors to complete the building and bunker(s) for
housing the radiotherapy equipment according to specifications and project timelines

The LMIC has contracted a vendor for optimal equipment purchase (teletherapy and brachytherapy with applicators), timely
delivery and installation, as well as oncology-specific patient information management software and other accessory
equipment, such as planning systems, simulation machine, dosimetry devices and immobilisation devices.

The LMIC has made arrangements for commissioning and licensing of the new radiotherapy service prior to the start of patient
treatment.

The LMIC has identified candidates for radiotherapy leadership positions and arrangements have been made to train all staff to
form the core workforce - radiation oncologists, radiation therapists, medical physicists and cancer care nurses.

The LMIC has made arrangement for onsite vendor training and/or participation in an international mentorship
programme for specific clinical education and training.

The LMIC has a plan to ensure that immediate staff education and training are undertaken in centres with patient populations,
equipment and training programmes relevant to the needs of the LMIC.

The LMIC has appropriately identified and trained other supporting staff such as social workers, dieticians, occupational
therapists, information technologists and case managers or coordinators.

As part of a scale-up implementation strategy, the LMIC has a long-term strategic plan for building in-LMIC radiotherapy
specific academic and clinical education capacity to ensure the continuous development of radiotherapy workforce
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Domain

Requirements

Incentive systems

Service contract

Spare parts

Governance and management
structure

Treatment guidelines, protocols
and standard operating
procedures

45.

46.

47.

48.
49.

50.

51.

52.

53.

54.

Criteria

locally while addressing concerns about expected staff annual leave, retirement, change in jobs and brain drain due to
overseas benefits.

The LMIC has knowledge of staffing needs and plans to articulate with regional professional networks and participate in
regional e-learning programmes for continuous professional development to address staff knowledge and skill gaps.

The LMIC has made arrangement for suitable financial and non-financial incentive packages for staff, including appropriate
salaries to motivate and retain staff.

The LMIC has a contractual service agreement for the purchased equipment to enable timely engineering support to minimise
downtime.

The LMIC has arranged to select and train a team of in-house engineers as part of the procurement plan.

The LMIC has carefully negotiated with the vendor with a strong radiotherapy presence in the region to support the
improvement of care, including the availability of spare parts and training of engineers.

The LMIC has made arrangement to generate funds through service charges or government revenue to support the
radiotherapy service maintenance over the long-term period, including purchasing of spare and repair parts and replacement
of obsolete equipment.

AC: The LMIC has created favourable trade and border legislation that encourage compliance and eliminate procedural
barriers to medical goods across the border.

The LMIC has created an inclusive governance and management board plan for the new radiotherapy service to ensure there
is participation in higher-level decision-making, strategic direction, financial and clinical governance, such as being
accountable to patients and their families.

AC: The LMIC has created a plan to ensure that the radiotherapy service articulates with other cancer services, such as
diagnostics, medical oncology, and palliative care.

The LMIC has made arrangement to develop radiotherapy guidelines, protocols, standard operating procedures or has a plan
to adopt international standards to guide the best practice of radiotherapy.
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Domain Requirements

Other essential health services

Social support services

Generate, compile, analyse and
communicate health data

55.

56.

57.

58.

Criteria

The new radiotherapy service has other essential health services available, such as radiological (computerized tomography
[CT] scan, Magnetic Resonance Imaging [MRI] and ultrasound scan), laboratory and nuclear medicine on-site or the LMIC has
taken steps towards outsourcing such services from nearby health services.

The LMIC and/or civil society organisations have programmes in place to provide social support services for patients, such as
transport, accommodation assistance scheme, dietary support and information services.

The LMIC has a basic health information system in place to collect clinical and non-clinical information in formats that meet the
dissemination and communication needs of care providers, managers, patients and families to aid decision-making.

The LMIC has well-trained information technologists to implement appropriate safeguards to protect patient data
confidentiality.

Catalyst Encourage cancer control reform

Promote coordinated care

Promote a multidisciplinary
approach to care

59.

60.

61.

62.

63.

64.

65.

The LMIC has identified that the new radiotherapy service will help the LMIC meets its cancer control goals and ready to act on
an opportunity to improve equity in cancer control.

The LMIC has plans to use the new radiotherapy service as a window of opportunity to promote and mobilise resources
to develop a comprehensive service and optimise all aspect of cancer control (prevention, diagnosis, treatment and
palliative care).

The LMIC has plans to use the new radiotherapy service to and sensitize policy-makers and health authorities about the
growing burden of cancer and the importance of integrated cancer control strategies for managing it.

If possible, the LMIC has plans to use the new radiotherapy service to upgrade information systems to improve coordination of
care across providers, services and settings.

The LMIC has plans to use the new radiotherapy and/or other services to develop patient referral pathways and registries to
increase transition across specialists.

Using nurse coordinators, the LMIC has plans to support patients as they navigate the complex cancer treatment and care
pathway.

The LMIC has plans to use the new radiotherapy service to advocate for the promotion and implementation of multidisciplinary
team management of cancer patients.
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Domain Requirements

66.

Strengthen patient- and family- 67.

centred care

68.

69.

70.

.

Encourage better outcomes 72.

through research

73.

74.

Criteria

As a window of opportunity, the LMIC has plans to use the new radiotherapy service to facilitate the development and
implementation of national cancer management guideline in collaboration with other specialities.

The LMIC has plans to use the new radiotherapy service to provide patients and families access to basic information about
cancer management and self-management support outside the healthcare setting through nurse coordinators or the internet.

The LMIC has plans to use the new radiotherapy service to develop educational and skill-building programmes for patients and
families on the management of cancer.

Through collaboration, the LMIC has plans to use the radiotherapy service to better meet the needs of cancer patients
(example, transport, accommodation and food is an incentive for low-income patients to adhere to treatment).

The LMIC has plans to use the new radiotherapy service to develop written and online patient education materials to support
self-management strategies, which could be adopted by other LMICs.

The LMIC has plans to use the new radiotherapy service to build a stronger connection with community organisations to
promote awareness and use of radiotherapy.

The LMIC has plans to use the new radiotherapy service to emphasise the importance of evidence-based cancer care and the
need to implement cancer registry through partnerships.

The LMIC has plans to use the new radiotherapy service to support the conduct of local research to produce and demonstrate
the cost-effectiveness of innovative care and strategies

The LMIC has plans to use the new radiotherapy service to establish international and regional collaborations where
radiotherapy centres can exchange information, share expertise, policies and strategies to improve services.

AC - Additional criteria that emerged from participants’ comments; Bold texts indicate major modifications to a requirement or criterion based on participants’ comments; LMIC — low and middle-

income country; and Global Cancer data — GLOBOCAN
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6.7 Discussion

The participant validation process has confirmed 37 requirements and 74 criteria that ought to
be considered for inclusion in a radiotherapy service development readiness self-assessment
guide for use by LMICs establishing or planning to establish safe and sustainable new
radiotherapy services. While there are no definite formula to promote the establishment of a
successful radiotherapy service, the proposed readiness self-assessment guide includes a
series of requirements that LMICs planning to establish safe and sustainable radiotherapy
services ought to be aware of and consider from the outset of the planning process. The 37
requirements and 74 criteria provide practical guidance across the following four key readiness
domains, namely: ‘commitment; cooperation; capacity; and catalyst’, which are discussed below

(refer to Figure 6.1).
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Figure 6.1: Conceptual overview of readiness requirements across the four domains required for establishing radiotherapy services in LMICs
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Commitment

Commitment is a fundamental requisite for success when establishing a new radiotherapy
service. Stable and safe political environment within an LMIC is important because it enables
the continuity and coordination of government policies. A stable and safe political environment
also creates favourable conditions for the development and effective functioning of civil society
organisations to provide leadership and advocacy campaigns important in gaining political
support to establish a radiotherapy service. The data indicate that attracting long-term financial
investment from international banks and gaining technical assistance to establish a new
radiotherapy service occurred within a stable political environment. The data also identified that
availability and accessibility of adequate and quality infrastructure services, such as roads,
water, electricity and sewerage systems are critical to support a radiotherapy service
establishment. For example, the quality supply of electricity remains limited in most LMICs.
Therefore, there ought to be a plan for backup power to ensure a consistent supply of electricity.
Recognising government infrastructure policy initiative is equally vital to ensuring that road

networks link to the radiotherapy service centre and that quality water supply is availability.

Advocating for increased political commitment to improve access to quality and equitable
radiotherapy services can be complex. Advocacy can bring about positive results when
constructively applied. Civil society organisations, healthcare professionals, political leaders and
community leaders are influential vision champions that could serve as advocates for a
radiotherapy service initiative. Vision champions are vital for actively engaging and influencing
senior political leaders to create support to improve access to radiotherapy services. Vision
champions combined social networking, interpersonal communication, negotiation and
supportive evidence to increase advocacy. Exploiting windows of opportunity is vital to building
and/or maintaining political support for funding, policy and institutional commitments to establish
a radiotherapy service. Media campaigns, lobbying actions and framing the issue effectively by
credible spokespersons are examples of proven advocacy strategies in health that can
persuade governments to initiate actions to develop cancer control policies (Hancher-Rauch,
Gebru & Carson 2019; Servaes & Malikhao 2010).

Cancer control policy that has been approved by a Ministry responsible for health is pivotal in
mobilising and allocating resources. However, the concern that most developed cancer control
plans in LMICs are not implemented because of lack of: funding; expertise; and technical
support have been highlighted in the literature (Pearlman et al. 2016; Romero et al. 2018).
Embedding a radiotherapy service implementation plan into the country-wide cancer control
policy is seen as vital to ensuring that financing was not fragmented, and integrated cancer care
is strengthened. It is considered important for the cancer control plan to be costed and

measurable to ensure the continuation of essential actions.
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The participant validation process has confirmed that the planning, developing, implementing
and monitoring of a radiotherapy service is dependent on reliable and accurate data. The
required data included cancer incidence and mortality data from a population-based or hospital-
based cancer registry. However, common challenges in most LMICs included: the lack of
accurate cancer data to determine optimal equipment and facility siting; and inadequate
expertise to gather and organise data about epidemiology (Donkor et al. 2020). As a result,
planning of radiotherapy services is usually based on extrapolated global cancer GLOBOCAN
data that may not be particularly reliable. The LMIC’s action plan to develop a cancer registry
through collaboration and support of International Agency for Research on Cancer Global

Initiative for Cancer Registry Development is vital.

Financing model is crucial because it is the mechanism by which plans to establish a new
radiotherapy service translates into reality. However, financing a radiotherapy project in any
LMIC can be challenging, so often the suggestion is to secure a long-term budgetary
commitment from diverse sources. It is critical to take into consideration public, private and/or
philanthropic financial commitments in support of the radiotherapy project (Donkor et al. 2018).
Developing a business case is critical because it allows the LMIC to illustrate how and when
efforts to invest in a radiotherapy service will pay off. That is, a business case is used to justify
investment in a radiotherapy service. It is therefore important that the ministry responsible for
health collaborate with their financial colleagues to understand and develop a strong business
case for a radiotherapy service development.

Achieving a safe and sustainable radiotherapy service requires effective legal and regulatory
framework. Effective legal and regulatory framework is critical to the success of a radiotherapy
service because it helps define the scope of practice, technical requirements and operational
procedures to safeguard the use of ionising radiation. Developing and enforcing a regulatory
framework is also critical to protect the rights of cancer patients, training and importation of
healthcare professionals to meet radiotherapy workforce skill gaps. It was evident from the data
that having an independent country-level regulator is vital to provide supervisory oversight.
Independent regulator ought to inspect, authorise actions and enforce the legislation and
regulations to prevent accidents, control hazards and respond to emergencies. Also, an
independent regulator is critical to ensure compliance with international standards of radiation

safety, security and protection.
Cooperation

In establishing safe and sustainable radiotherapy services, it is essential to consider
stakeholder cooperation leading to a collective action. There are three cooperation
requirements of importance that LMICs ought to consider: strategic planning team; stakeholder
involvement; and technical assistance plan. Members of the strategic planning team ought to

have the right mix of skills, knowledge and experience to undertake and oversee the planning of
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the radiotherapy service. The strategic planning team has responsibilities such as: conducting a
need assessment, environmental hazard assessment and feasibility studies. It is important to
recognise that the strategic planning team could consist of technical working groups or sub-
committees with the specialty. The strategic planning team ought to ensure that there is a
smooth articulation between the radiotherapy service and any existing cancer services in the
LMIC. A strategic planning team that recognises and appreciate the advantage of
understanding the LMIC’s current capacity helps align activities and available resources. It is
imperative to place greater emphasis on identifying and involving relevant stakeholders to

enrich the radiotherapy service development planning effort.
Capacity

The findings from the participant validation process confirm that understanding LMICs’ capacity
is crucial for the successful establishment of safe and sustainable radiotherapy services
(Donkor et al. 2020). Constraints on capacity can exert a negative impact on radiotherapy
services in LMICs (Grover et al. 2014). Capacity requirements to ensure successful
radiotherapy service establishment address implementation resources and activities, workforce
development, regular maintenance, leadership, other essential and complementary services
and information systems. The key to creating a radiotherapy service implementation team is to
ensure that the required expertise and knowledge exists within the team. The objectives of the
implementation team are to manage and accomplish the day-to-day tasks and activities of the
radiotherapy project at exceptionally high levels of performance once the radiotherapy service
implementation plan has been approved at the ministerial level. The members of the
implementation team ought to collaborate over time to achieve the radiotherapy service

implementation goals.

Most projects to establish safe and sustainable radiotherapy services in LMICs fail to deliver
because of lack of expertise such as architects, building contractors, engineers and medical
physicists. Therefore, conducting needs and readiness assessments are critical because they
help the LMIC determine the gaps that could prevent it from achieving its radiotherapy service
development goals. The assessment ought to determine what the important needs are and how
the LMIC can address them to be ready and stay successful. The needs and readiness
assessments can help the LMIC to align resources with strategy and provide data for
radiotherapy service decision making. For example, after a need assessment, consideration
ought to be given to recruiting experts when unavailable locally to design, construct, set-up
equipment and commission the radiotherapy equipment in accordance with all regulatory
requirements. The needs and readiness assessments can also help the LMIC identify leverage
points and resources as well as determine stakeholders who ought to be involved when

establishing safe and sustainable radiotherapy services.
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Catalyst

The findings from the participant validation process confirm that LMICs can take advantage of
radiotherapy services to improve access to integrated service and optimise all aspect of cancer
control, including palliative care. Therefore, catalyst requirements address LMICs looking at
radiotherapy services as health investment that can: facilitate the harmonisation of cancer care,
drive the orientation of cancer care around people living with cancer and their families; and
support the building of oncology research capacity. Several strategies, such as a
multidisciplinary team ought to be implemented to ensure that the care for people living with
cancer is quality and patient-centred. Use of clinical guidelines, engagement and empowerment
of cancer patients and access to information for the multidisciplinary cancer care team and

people living with cancer underpin patient-centred cancer care.

The participation validation process has successfully confirmed the relevance of several
readiness requirements and criteria that could be used to determine LMICs progress to
establish safe and sustainable radiotherapy services. However, there are still gaps that require
further field research to refine the understanding of the readiness requirements and criteria and
the conditions under which they are predictive and informative. The findings of the participant
validation process could be used as a guide to help LMICs obtain objective information to
address challenges related to establishing a new radiotherapy service by making well-informed
decisions and aligning budgets. The findings are not meant to be used as a checklist or
substitute in-LMIC expert advice. Rather, it is intended that the guide be used to engage
effectively in a range of collaborative discussions with diverse stakeholders to ensure a

sustainable and cost-effective radiotherapy project.

6.7.1 Strength and limitations

The strengths of Study Two [Part B] include allowing a broader end-user engagement and
participation (experience of both international and local experts) in generating and confirming
requirements. This ensures that the readiness self-assessment guide meets usability and
practical needs of LMICs. The inclusive validation process allowed for the generation of new
ideas and alternative explanations for a more comprehensive set of requirements and criteria.
However, these readiness domains and requirements should be field-tested in a larger, more
representative sample. The sample size was limited by the arduousness of participation given
the large number of requirements and complexity of tasks. The revised requirements and
criteria were not revalidated by participants. Future study will pilot the requirements and criteria

in order to inform further refinement.

6.8 Conclusions

Establishing a safe and sustainable radiotherapy service is a complex task and unplanned
efforts can be expensive and futile. A readiness assessment is a step often omitted when
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establishing safe and sustainable radiotherapy services in most LMICs. Investing a day or two
stakeholders consultative workshop guided by a readiness self-assessment guide may guide
decisions on resource allocations to achieve radiotherapy service implementation and

sustainability goals.
6.9 Summary

This Chapter has presented the findings of the participant validation process (Study Two [Part
B]). The participant validation process has confirmed a set of 37 requirements to provide
practical guidance for appraising LMICs’ readiness to establish safe and sustainable
radiotherapy services. In the next Chapter, the ARC Project data integration and final end-point
meta-inference will be reported, answering each of the ARC Project’s research questions. The
Chapter will also present the first version of the readiness self-assessment guide for LMICs
establishing safe and sustainable radiotherapy services, which will be made available for LMICs

to use and, it is hoped, will be further refined through its use.
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Chapter Seven: Conclusion and Implications

7.1 Overview

Chapter One outlines how the lack of radiotherapy services in LMICs impacts adversely on
cancer care outcomes. It also described the challenges of establishing a new radiotherapy
service, which is amplified for many LMICs by their lack of resources, skills, knowledge and
radiotherapy project management expertise (Donkor et al. 2020b). Given these challenges, the
rationale for using the WHO'’s Innovative Care for Chronic Conditions Framework and the
Health System Building Blocks Framework for Action is also provided in Chapter One (WHO
2007; WHO 2002).

The systematic review (Study One) reported in Chapter Two identified a range of strategies
designed to increase access to cancer treatment and palliative care services in LMICs.
However, few studies had considered the strategies required for establishing or strengthening

access to radiotherapy services in LMICs (Donkor et al. 2018).

Chapter Three described the ARC Project’s pragmatic sequential mixed qualitative methods
design. It also details the two-part qualitative study undertaken, including: Study Two [Part A] a
series of semi-structured interviews with global radiotherapy experts recruited through
purposive and snowball sampling techniques; and Study Two [Part B] a participant validation
process, which consisted of radiotherapy service development readiness
domains/requirements: generation; confirmation; and revision. It also details the integration of
the various data sets, and the mid-point and end-point meta-inference used to answer each of

the ARC Projects three research questions.

Chapter Four presents the findings emerging from the semi-structured interviews undertaken
with global radiotherapy experts (n=17) (Study Two [Part A]). It details the significant barriers to
establishing safe and sustainable radiotherapy services in LMICs, as well as the facilitators that
could be harnessed to deliver better cancer outcomes for people living in these underserved

communities.

Chapter Five reports on the mid-point meta-inference, which integrates the data from the
systematic review (Study One) and semi-structured interviews (Study Two [Part A]) to generate
a list of potential requirements that need to be considered if LMICs plan to establish safe and
sustainable radiotherapy services. These requirements were converted into a potential
guidance list for use at the country/policy (macro) or service (meso) level to assess the LMICs’
readiness to establish safe and sustainable local radiotherapy services. These requirements
were subsequently confirmed, refuted or modified during the participant validation study (Study
Two [Part B]). The findings of the participant validation study are presented in Chapter Six and
framed as readiness requirements and criteria that could feasibly be used to assess LMICs’

readiness to establish safe and sustainable radiotherapy services.
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In this final Chapter, the ARC Project data are integrated to answer the research questions
asked in Chapter One. The integration and end-point meta-inference of the entire ARC Project’s
data allows for a series of implications relating to policy, practice and research to support
expanding access to radiotherapy services in LMICs to be made. The final section of this
Chapter presents the ‘REadiness SEIf-Assessment (RESEA) Guide’ for LMICs establishing safe

and sustainable radiotherapy services and considers next steps for its further refinement.

The methods for integrating the ARC Project’s data and end-point meta-inference has been
described in Chapter Three. The following sections answer the ARC Project’s three research

questions.

7.2 Research Question One: What efforts have been made to improve cancer care in

LMICs and how effective have they been?

As detailed in the ARC Project’s systematic review reported in Chapter Two, of the 19 included
studies, it was evident that significant efforts have been made to improve cancer care in LMICs
over the past three decades with several implementation barriers and facilitators in accordance

with the WHO'’s Innovative Care for Chronic Conditions Framework.

The ARC Project’s systematic review identified that positive policy environment in some LMICs
has supported the building of multi-sectoral partnerships into a variety of strategies to improve
cancer care in LMICs. Multi-sectoral partnerships among governments, civil society
organisations and/or private sector often influence the financing of strategies to improve cancer
treatment and palliative care. It was recognised imperative to meaningfully engage relevant

stakeholders to maximise the benefits of multi-sectoral partnerships (Donkor et al. 2018).

Efforts toward promoting sustainable cancer care workforce were identified in the ARC Project’s
systematic review. Tele-education and ‘train-the-trainer’ initiatives by organisations such as
Radiating Hope have greatly advanced the development and allocation of radiotherapy
workforce in most LMICs (Donkor et al. 2018; Einck et al. 2014). Another critical effort identified
in the ARC Project’s systematic review was international research collaborations to optimise
cancer data collection, analysis and dissemination in LMICs. Collaborative research capacity-
building activities identified included: training; training; advocacy; provision of resources; and

technical assistance to design and implement cancer registries (Donkor et al. 2018).

The healthcare organisation and community-based strategies described in the literature ranged
from incentive schemes, coordinated care, physical infrastructure programmes to equip cancer
care teams, information management systems, community volunteering programmes and
community healthcare workers (Donkor et al. 2018). Community mobilisation efforts involving
community leaders and civil society organisations often: provide leadership and advocacy;
promote consistent financing; organise and equip healthcare professionals, with the necessary
equipment and essential medicines (Donkor et al. 2018).
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Unfortunately, the effectiveness of the identified strategies in the ARC Project’s systematic
review has not been robustly evaluated in any of the included studies. Consequently, the impact

of the efforts to improve cancer care in LMICs are unknown and much remains to be learned.

Few of the identified studies (n=4) focused on radiotherapy services (Donkor et al. 2018) and
those that did were of poor quality and provided limited insights or guidance to LMICs about the
most effective strategies to employ when planning and/or sustaining radiotherapy services in
under-resourced settings. This lack of evidence and/or guidance highlighted a need to identify
and understand the barriers and facilitators to establishing safe and sustainable radiotherapy
services in LMICs, and to determine the degree to which the strategies used to improve other
aspects of cancer care could be adopted by radiotherapy services. Understanding this was
considered essential to providing guidance that could assist policy makers, planners and

implementers to adopt the most context-appropriate strategies or solutions.

7.3 Research Question Two: What are the barriers and facilitators to establishing safe

and sustainable radiotherapy services in LMICs?

As described in the mid-point meta-inference reported in Chapter Five, several barriers and
facilitators to establishing safe and sustainable radiotherapy services in LMICs were identified.
Supportive policy environment was essential for creating and maintaining a strategic vision of
establishing sustainable and safe radiotherapy services in LMICs. The ARC Project’s mid-point
meta-inference identified that epidemiological data and integrated cancer control policy
challenges are enduring in most LMICs, which require a coordinated strategy that reflects
LMICs needs and explains the roles and responsibilities of international agencies/organisations,
such as International Agency for Research on Cancer, IAEA, UICC and Pan American Health
Organisation in designing, implementing, sustaining and scaling-up cancer registries (Bray et al.
2014; Donkor et al. 2018; Donkor et al. 2020b).

Another three common problems at the macro-level were: the lack of legislative and regulatory
framework for enhancing the quality of radiotherapy services; the failure to mobilise the
necessary financial resources; and the lack of political leadership commitment to expand
access to radiotherapy services (Donkor et al. 2018; Donkor et al. 2020b). However, the
availability of local champions was a critical factor in providing leadership, awareness and
advocacy to influence senior political leaders to allocate the necessary resources for the
establishment of safe and sustainable radiotherapy services (Donkor et al. 2018; Donkor et al.
2020b).

Several challenges to establishing safe and sustainable radiotherapy services in LMICs were
evident within the meso-level of healthcare and community, including: inadequate stakeholder
engagement; lack of a project manager; weak contract negotiations with powerful vendors;

inability to organise and equip radiotherapy workforce to deliver quality and safe radiotherapy
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services; lack of information and communication technologies for coordinated, integrated and
evidence-informed radiotherapy services; lack of radiotherapy equipment maintenance strategy;
and poor governance and lack of transparency (Donkor et al. 2018; Donkor et al. 2020b). In
contrast, the ARC Project’'s mid-point meta-inference revealed that education and training of
radiotherapy workforce is crucial and international agencies/organisations have been providing
opportunities, such as provide peer-to-peer support, online learning resources, information

sharing and hands-on in-country fellowships (Donkor et al. 2018; Donkor et al. 2020b).

Nurses are important stakeholders who should be actively involved in the development of
radiotherapy services in LMICs. One of the most important roles nurses can play is that of
political advocacy, which can take many forms, including: stakeholder awareness of the
importance of radiotherapy; and participation in advocacy that targets national cancer plans and
policies to promote equity in cancer care (Truant 2017).

7.4 Research Question Three: What readiness requirements do LMICs need to consider

when setting out to establish safe and sustainable radiotherapy services?

The final research question is answered through an end-point meta-inference of the ARC

Project’s three data sets (refer to Table 7.1 for the joint display table).

Emerging from the ARC Project’'s end-point meta-inference are several requirements that are
related to the four key readiness domains, namely: commitment; cooperation; capacity; and
catalyst. Each of these requirements needs to be given due consideration when setting out to

establish safe and sustainable radiotherapy services in LMICs, as detailed below.
7.4.1 Commitment-related requirements

The confirmatory findings revealed that a safe, stable and supportive political environment
enables senior political leaders to decide and commit the necessary resources to support the
establishment of safe and sustainable radiotherapy services. Adequate and high-quality basic
physical infrastructure ranging from a consistent supply of electricity, water and road transport
networks were confirmed relevant because they have effect on cancer patients’ ability to use
radiotherapy service as well as efficiently maintain the radiotherapy equipment (Donkor et al.
2018; Donkor et al. 2020b).

Local champions identifying opportunities for advocacy to influence senior political leaders and
other stakeholders to mobilise and allocate the necessary resources to establish safe and
sustainable radiotherapy services was confirmed crucial due to the misconception that
investment in safe and sustainable radiotherapy services in LMICs is not relevant. The findings
affirmed that developing an integrated cancer control policy that is based on a reliable
epidemiological data with a clear vision, timeline and budget helps leaders to align, manage and

prioritise resources to minimise fragmentation in funding and cancer care services.
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The ARC Project’s end-point meta-inference reinforced the importance of identifying and
securing a long-term financial commitment from diverse funding sources ranging from public,
private, charity and/or multi-sectoral partnerships when establishing safe and sustainable
radiotherapy services in LMICs. It also highlighted the value in political commitment towards
achieving universal health coverage to ensure cancer patients accessing radiotherapy services
do not suffer financial hardship when paying for them (Donkor et al. 2018; Donkor et al. 2020a,
2020b). LMICs establishing membership with IAEA was confirmed as the primary contributor to
securing technical assistance to develop a legislative and regulatory framework as well as
dosimetry and training support to establish safe and sustainable radiotherapy services (Donkor
et al. 2020a, 2020b). Similar to other studies in health (DiClemente, Schlundt & Gemmell 2004;
Ghazisaeidi et al. 2014; Weiner 2009), the findings from the ARC Project’s end-point meta-
inference acknowledged that commitment is the most important pre-requisite and securing it
early from the beginning of the process is crucial for achieving successful establishment of safe

and sustainable radiotherapy services.

7.4.2 Cooperation-related requirements

The ARC Project’s end-point meta-inference confirmed the critical role of cooperation
requirements to ensuring adequate strategic planning process and design of safe and
sustainable radiotherapy services. It confirmed the importance of developing a plan to map and
analyse stakeholders (both local and international) based on their impact, interest and influence
because it enables the identification and engagement of key supporters, potential saboteurs
and advocates. In the current City Cancer Challenge initiative, stakeholder engagement has
been noted to help enhance local champions’ support across multiple sectors such as
government, civil society and private sector while giving visibility, credibility and momentum to
implement the initiative (Morton, Henshall & Aranda 2019). Subsequently, it was identified that
stakeholder mapping and analysis provide a mechanism to manage stakeholders contributions,
relationships, expectations and power to ensure early buy-in and ownership when planning to
establish safe and sustainable radiotherapy services (Donkor et al. 2018; Donkor et al. 2020a,
2020b).

The confirmatory findings highlight the importance of creating a strategic planning team to
cooperatively plan and decide on issues such as equipment type, siting of the radiotherapy
centre, funding for the radiotherapy service and radiotherapy workforce training based on
credible and valid analysed data and information shared with the planning team (Donkor et al.
2018; Donkor et al. 2020a, 2020b). In addition to forming the strategic planning team, the end-
point meta-inference confirmed the importance of identifying approaches that could help
translate the strategic plans into actions. These findings are crucial because there is
considerable evidence that shows that a larger proportion of LMICs are unable to implement

their strategic plans to improve access to radiotherapy services and other cancer care services
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because they are not adequately funded or lack of political will (Romero et al. 2018; Stefan et al.
2013; WHO 2020).

The ARC Project’s end-point meta-inference also confirmed the importance of developing a
technical assistance plan based on the need for resources and support identified in the LMIC’s
a need assessment and strategic planning process. As highlighted in other studies (Einck et al.
2014; Fisher et al. 2014; Morton, Henshall & Aranda 2019), the findings confirm the need to

develop solutions that reflect the unique local context to help minimise risks.
7.4.3 Capacity-related requirements

The ARC Project’s end-point meta-inference confirmed the importance of several capacity
requirements for the effective implementation of safe and sustainable radiotherapy services.
Forming a multidisciplinary implementation team and appointing a responsible project manager
were critical capacity requirements to operationalise and help coordinate the day-to-day
management of the radiotherapy service implementation activities, including: equipment
purchase, delivery, installation, acceptance testing, commissioning, licensing and training.
Project management was confirmed be a critical method for driving the radiotherapy service
development process and changes needed for successful implementation. Similar to studies in
health and community development (Emel, Makene & Wangari 2012; Nyaguthii & Oyugi 2013;
Payne et al. 2011), the importance of bringing the necessary skills, knowledge and adequate
resources to turn the vision of establishing a safe and sustainable radiotherapy service into a

successful outcome was revealed.

It was confirmed that embedding an appropriate plan to provide training and education for the
radiotherapy workforce makes it possible to operationalise, deliver and sustain radiotherapy
services (Donkor et al. 2018; Donkor et al. 2020a, 2020b). It is therefore important that
ministries responsible for health, education and finance are coordinated and able to work
together to develop a training strategy that is appropriate for radiotherapy workforce to deliver

safe treatment.

In order to ensure challenges, such as cost of spare parts, unavailability of spare parts and
unqualified local engineers were addressed, it is essential to develop a maintenance plan,
quality assurance plan and service contract. It also reinforced that creating an inclusive
governance and management board structure was essential to provide adequate oversight
responsibility for the radiotherapy centre. Developing treatment guidelines, protocols and
standards operating procedures is critical to support quality cancer care through scientific
evidence (Donkor et al. 2020a, 2020b).
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7.4.4 Catalyst-related requirements

The ARC Project’s end-point meta-inference reinforced the significance of a range of catalyst
requirements that contribute to strengthening integrated cancer care. It confirmed that
developing and implementing information and communication technologies promote continuity
and coordination of care among cancer specialists. Additionally, integrating information and
communication technologies into the establishment of safe and sustainable radiotherapy
services also allows follow-up visits to be scheduled and organised effectively for cancer
patients (Donkor et al. 2018; Donkor et al. 2020a, 2020b). This finding is reflected in the
international literature, which indicates that the expansion of information technology offers new
avenues that could be exploited to make radiotherapy services and integrated cancer care
available in LMICs through tele-networking (Datta & Rajasekar 2004).

In order to support optimal management of cancer patients, it is essential to establish a
multidisciplinary team to share information and plan their treatment and care. While the
challenge of establishing a multidisciplinary team was noted in the ARC Project, global
radiotherapy experts perceived that identifying a care coordinator within the multidisciplinary
team was essential to ensuring that efforts of all involved cancer specialists and other
healthcare professionals are coordinated and integrated (Donkor et al. 2020b). It was confirmed
that the availability of a radiotherapy service provides opportunities for creating international
and/or regional research collaborations. Maintaining informal and formal network relationships
was revealed as an important requirement for achieving success in a research collaboration
between radiotherapy centres in LMICs and HICs (Donkor et al. 2018; Donkor et al. 2020a,
2020b).
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Table 7.1: Joint display table representing data integration, convergence and inference for Research Question Three

Research Question Three: What readiness requirements do LMICs need to consider when setting out to establish safe and sustainable radiotherapy services?

Mixed methods from Study One Qualitative data from Study Two [Part B] Data Endpoint meta-inference
(systematic review) and Study Two [Part A] (participant validation) convergence
(semi-structured interviews)
Inferences summarised based on Research
Question Two
Gaining commitment to a vision to establisha  The participants identified and confirmed several

new radiotherapy service requires factors commitment requirements that are relevant when

such as establishing a radiotherapy service in LMICs, including

e Political environment that is conduciveto e  Stable political environment was endorsed as Confirm There is a safe, stable and supportive political
supporting a radiotherapy service. The relevant because it helps attract both long-term environment that enables political leaders to
absence of a political conflict nurtures an financial investment and international technical decide and commit the necessary resources
environment that allows financial assistance. to support the establishment of a radiotherapy
investment in healthcare, including service.
radiotherapy service.

e Adequacy of physical infrastructure such e  Quality basic physical infrastructure was identified Confirm There is adequate and high-quality physical
as road transport network, reliable supply as critical and there ought to be a plan to infrastructure ranging from a consistent supply
of electricity and water directly support construct sewerage system. of electricity to road transport networks to
the process of operating and cancer support the decision to establish a
patients accessing the radiotherapy radiotherapy service.
service.

e Awareness and advocacy to create e  Opportunity for advocacy was highly endorsed as Confirm There are vision champions available to raise
critical consciousness about the important influence on political leaders and awareness and advocate to influence senior
radiotherapy service access problems decision-makers. political leaders and other stakeholders to
and build a sense of urgency among commit the necessary resources to establish a
relevant stakeholders to mobilise and radiotherapy service.

allocate the necessary resources to
establish a radiotherapy service.

e Availability of an integrated cancer e Cancer control policy was unanimously confirmed Confirm Developing an integrated cancer control policy
control policy that is developed based on as essential to inform allocation of necessary that is based on a reliable epidemiological
accurate epidemiological data is resources. data with a clear vision, timeline and budget
beneficial to minimise fragmentation. helps leaders to align, manage and prioritise
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resources to minimise fragmentation in cancer
care.

e Financial resources through public, e  Suitable funding model ranging from public, Confirm There is a budgetary decision and long-term
private, charity and/or partnerships assist private, charity and multisectoral partnerships was financial commitment from government,
LMICs to purchase radiotherapy consistently endorsed as important. private sector, charities and/or multisectoral
equipment, construct the building, train partnerships.
radiotherapy workforce, salaries and
maintenance.

e Universal health coverage ensures broad e  Commitment to achieving universal health Confirm There is political commitment towards
population can have access to coverage was identified as important because it achieving universal health coverage to ensure
radiotherapy services and other essential indicates government interest in establishing cancer patients accessing radiotherapy
healthcare services without financial mechanisms to pool and redistribute funds to services do not suffer financial hardship when
hardship. financially protect cancer patients. paying for them.

e  Establishing membership with the IAEA e Membership status with IAEA was confirmed Confirm Evidence of membership with IAEA is the
enables LMICs to obtain support through relevant to assist the LMIC design, implement and primary contributor to technical assistance to
technical cooperation projects by sustain a radiotherapy service that meets the develop legislative and regulatory framework
providing expertise and assisting them to international safety standards. and other actions to establish a safe and
understand their radiation safeguard quality radiotherapy service.
obligations such as developing legislative
and regulatory framework.

Planning to make the radiotherapy service The participants identified and confirmed three

idea happen requires factors such as cooperation requirements that are relevant when

establishing a radiotherapy service in LMICs, including

e |dentifying and engaging relevant ¢ Involving stakeholders through broader Confirm There is a plan to map and analyse
stakeholders such as government consultations was confirmed relevant because it stakeholders (both local and international) by
ministries, healthcare professional helps create local ownership of the new impact, interest and influence to identify and
bodies and civil society organisation radiotherapy service. engage key supporters, potential saboteurs
helps secure political buy-in. and advocates.

e Aninclusive planning team enables e Forming a strategic planning team with the right Enhance There is a strategic planning team to

LMICs to establish working relationships
that can plan, design and conduct
feasibility study for the implementation of
a radiotherapy service.

mix of skills, knowledge and experience to
coordinate with relevant stakeholders was
confirmed important to ensure buy-in and
feasibility study is timely performed.

cooperatively plan and decide on issues such
as equipment type, location, funding and
radiotherapy workforce training based on
credible and valid analysed data and
information shared with the team.
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Building capacity to implement and sustain
the radiotherapy service requires factors such
as

The participants identified and confirmed several
capacity requirements that are relevant when
establishing a radiotherapy service in LMICs, including

e |dentifying a project manager with e  Forming a multidisciplinary implementation team Confirm In order to operationalise the radiotherapy
technical and relevant knowledge and that is responsible for the day-to-day management service implementation plan on time, budget
experience helps coordinate the of the radiotherapy service building, equipment and high-quality, a multidisciplinary
implementation activities. installation, commissioning and licensing was implementation team led by a project manager

confirmed relevant to avoid delays. has been formed.

e Appropriate training and education for e Developing a plan to ensure that radiotherapy Confirm There is arrangement to provide training and
the radiotherapy workforce ensures workforce (both core staff and other supporting education for radiotherapy workforce to make
cancer patients receive optimal staff) are timely trained in an appropriate it possible to operationalise and maintain the
treatment. institution was endorsed as relevant to prevent radiotherapy service.

underutilisation of the radiotherapy equipment.

e  Carefully negotiating with a vendor fora e Availability of service contract and spare parts Confirm There is a maintenance plan that involves a
service contract, spare parts supply and were confirmed important to ensure maintenance range of activities such as service contract
engineering support ensures and equipment reliability. management, spare parts supply and training
maintenance of the radiotherapy for local engineers for appropriate
equipment. radiotherapy service operation.

e  Governance and management provide e  Creating an inclusive governance and Confirm There is an inclusive governance and
oversight of actions such as financing, management board structure was confirm relevant management board that represents and
contracts and clinical activities. to ensure there is participation in higher-level. advances the radiotherapy centre and are

responsible for the performance of the
radiotherapy centre.

e Adopting an evidence-based practice e Developing treatment guidelines, protocols and Confirm There is an arrangement to ensure the
provides LMICs the opportunity to use standards operating procedures was endorsed as development of treatment guidelines,
critical appraised and scientifically relevant to guide best practice of radiotherapy protocols and standard operating procedures
developed evidence for delivering quality services. to encourage quality cancer care through
radiotherapy services to cancer patients. scientific evidence.

Strengthening integrated cancer care through  The participants identified and confirmed five catalyst

a radiotherapy service requires factors such requirements that are relevant when establishing a

as radiotherapy service in LMICs, including

e Availability of information and e Implementing information and communication Confirm Information communication and technologies

communication technologies enable

technologies was confirm essential to collect
clinical and non-clinical information in formats that

are available to improve standard of cancer
care. There is an effective action plan that will
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cancer patients and cancer specialists to
connect and/or communicate.

e  Research collaborations enable sharing
of information, expertise and policies to
improve radiotherapy services.

e  Establishing a multidisciplinary team of
cancer care specialists that continually
assesses, evaluates and plans cancer
patients’ care.

meet dissemination and communication needs of
cancer care providers and cancer patients.

Using the established radiotherapy centre to build Confirm
international and/or regional research partnerships

was confirmed relevant to produce and

demonstrate the cost-effectiveness of innovative

radiotherapy treatment techniques.

Promoting a multidisciplinary approach to cancer

care was confirmed essential to enable decisions

are documented and discussed.

leverage the available information and
communication technologies to promote
continuity and coordination of cancer care.
The established radiotherapy service creates
opportunities for the LMIC to leverage their
relationships through international and/or
regional research collaborations to improve
radiotherapy service delivery.

Establishing a multidisciplinary team ensures
cancer patients receive optimal management
of their treatment and timely referral as
needed.

Legend: Confirm — the current study reinforces the findings of the previous study; Enhance — the current study further improve the findings of the previous study; New — the current study provides

findings not existing before in the previous study
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Summary

The section above has reported the integration and end-point meta-inference of the ARC
Project’s data, which answers the three research questions. The next section presents the
details about the REadiness SEIlf-Assessment (RESEA) Guide’ for LMICs establishing safe and

sustainable radiotherapy services.

7.5 The RESEA Guide for LMICs establishing safe and sustainable radiotherapy services

An important output of the ARC Project’s research is the development of the RESEA Guide for
LMICs to use when embarking on the establishment of safe and sustainable radiotherapy
services. The RESEA Guide is underpinned by the ARC Project data and helps policy-makers,
planners and clinical leads to focus on the readiness domains and the requirements considered
most important to the establishment of safe and sustainable radiotherapy services in LMICs
(Donkor et al. 2018; Donkor et al. 2020a, 2020b).

The need for such a guidance document is reflected in the ARC Project’s end-point meta-
inference, which revealed that ‘conceiving a vision’ to establish a safe and sustainable
radiotherapy service is only the beginning of the narrative, and not an end of itself. The ARC
Project’s end-point meta-inference strongly suggests that establishing safe and sustainable
radiotherapy services is complex and nuanced. This complexity demands consideration of a
diverse range of environmental, political, health care systems, financing and operational factors,

many of which need to be considered concurrently and require long-term planning.

A study to develop a ‘checklist’ to help standardise the implementation process of new
radiotherapy equipment in LMICs found that 10 requirements are critical to consider, including:
site and resource assessment; evaluation of equipment and funding; establishing timelines;
defining the treatment process; equipment quality assurance and commissioning; training and
competency assessment; prospective risk analysis; system testing; external audit; and follow-up
support (Brown et al. 2014). Building on the existing literature, the RESEA Guide focuses on
naming as many of the complexity requirements that need to be considered when LMICs are

seeking to establish safe and sustainable radiotherapy services.

The RESEA Guide supports LMICs’ efforts to appraising what is important in establishing
sustainable and safe radiotherapy services. It helps LMICs to identify gap areas that need to be
addressed prior to the establishment of a safe and sustainable radiotherapy service. The
RESEA Guide is aimed to be a navigational and informative guide to help LMICs understand

the radiotherapy service establishment process.

The RESEA Guide enables self-assessment against 37 important requirements that are
organised under four readiness domains (Donkor et al. 2018; Donkor et al. 2020a, 2020b). Per

the data integration process (refer to Chapter Three), the criteria for each requirement were
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converted into readiness questions that called for response. The criteria in question formats are
important because they are more conducive to identifying gaps and opportunities to the
establishment of a safe and sustainable radiotherapy service.

Domain One: Identifying local COMMITMENT and support to improve radiotherapy

service

Governments making the decision to mobilise and allocate the necessary resources to establish
safe and sustainable radiotherapy service is considered the most important first step towards
establishing safe and sustainable radiotherapy services. Political commitment and decision to
establish safe and sustainable radiotherapy services in LMICs always have a clear starting
point, which often include: a vision to expand access to radiotherapy services; local champions,
such as civil society organisations and clinical leaders influencing political leaders; external
pressure from international agencies/organisations, such as IAEA and UICC; and desire to

address radiotherapy service demands of the population (Donkor et al. 2020a, 2020b).

To provide guidance for assessing LMICs’ commitment, the RESEA Guide illustrates 12 key
requirements that inspire the decision to establish safe and sustainable radiotherapy services,
including: a safe, stable and supportive political environment; adequate and quality basic
physical infrastructure service; opportunities for advocacy; policy coherence; integrated cancer
control policy; public statements by political leaders; access to information; suitable funding
model; commitment to universal health coverage; membership status with IAEA; legal and
regulatory framework; and independent regulatory authority (Donkor et al. 2020a, 2020b) (refer
to Table 7.2). Political leaders making the decision to establish safe and sustainable
radiotherapy services help engage other stakeholders to develop the strategic radiotherapy

service development and implementation plan.

Domain Two: Identifying COOPERATION between stakeholders to plan a radiotherapy

service

Effectively cooperating with relevant international, national and local stakeholders helps with the
strategic planning, commissioning and operationalisation of the new radiotherapy facility. The
ARC Project’s data confirmed that three requirements related to cooperation are considered
essential, which include: strategic planning team; stakeholder involvement; and technical
assistance plan (Donkor et al. 2020a, 2020b). The RESEA Guide outlines 15 questions to help

determine LMICs’ readiness to cooperate in the planning of the radiotherapy service.

Early in the process, a ministerial decision should be made about creating a strategic planning
team, which may include: professionals with technical expertise, such as radiation oncologists;
medical physicists; radiation therapists; hospital administrator; ministerial representatives
(health, finance and education) and a legal member. To further explore the idea of establishing
a safe and sustainable radiotherapy service, the strategic planning team ought to collaborate
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and collectively conduct a comprehensive analysis to address the need, suitability and feasibility
for establishing a radiotherapy service. All such data may be used to help engage relevant
stakeholders and develop a conceptual design and strategic plan of the radiotherapy service to
be implemented as well as specific financial plan (business case) and use of effective budgeting
models (Donkor et al. 2020a, 2020b).

The RESEA Guide recognises that most LMICs will need international technical assistance from
IAEA to successfully plan, organise and carry out a sequence of unfamiliar actions such as
equipment commission plan. Similarly, the RESEA Guide acknowledges that the process of
planning the establishment of a safe and sustainable radiotherapy service requires efforts from
relevant stakeholders, such as radiation safety regulators (Donkor et al. 2020a, 2020b). To
facilitate stakeholder involvement, planners ought to: conduct stakeholder mapping and
analysis; identify stakeholders’ critical roles and responsibilities; and ensure effective
coordination of stakeholders’ contributions. Early in the planning process, relevant stakeholders
that ought to be engaged include but not limited: government; funding partners (banks); civil
society organisations; professional bodies; individual professionals; and radiation regulatory

authorities.

Domain Three: Identifying local CAPACITY to operationalise a radiotherapy service

When establishing a new radiotherapy service, it is important that there is an understanding of
the requirements related to the capacity to implement, manage, organise, operationalise and
maintain the radiotherapy centre (Donkor et al. 2020a, 2020b). The capacity requirements will
certainly differ according to the LMIC, availability of resources, support and scope of the
radiotherapy project. At a minimum, the availability of individuals such as: qualified architect;
engineers (mechanical, civil, electrical); clinical professionals (radiation oncologist, medical
physicist and radiation therapist); and cost consultant are essential to appropriately manage the
implementation of the radiotherapy service. Consideration should be given to consulting

external experts when radiotherapy expertise is unavailable locally (IAEA 2014).

As detailed in the RESEA Guide (refer to Table 7.2), essential requirements to determine
capacity readiness include: creating a multidisciplinary implementation team; appointing a
responsible project manager; availability of suitable land and addressing ownership related
challenges; sourcing materials to construct the radiotherapy building; purchasing, delivering and
setting up the radiotherapy equipment; negotiating for appropriate service contract; training and
succession plan for developing radiotherapy workforce; instituting appropriate incentive
systems; appointing a board to govern and manage the radiotherapy centre; and developing or
adopting appropriate treatment guidelines, protocols and standard operating procedures
(Donkor et al. 2020a, 2020b). It is worth noting that it could take 12-18 months to construct the

radiotherapy building and six months to deliver and install the radiotherapy equipment. Also, it is
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essential to recognise that the duration for training radiation oncologists, medical physicists and
radiation therapists could last for 2-4 years (IAEA 2014).

In addition, access to other essential health services, such as laboratory and pathology ought to
be considered early on in the planning and operationalisation process. The RESEA Guide
recognises the importance of social support services, such as transport assistance programme.
Civil society organisations with the capacity could collaborate the government to help with
hostel accommodation for cancer patients and a family member who live some distance from

the radiotherapy facility.

Domain Four: Recognising radiotherapy as a CATALYST to strengthen cancer care

It is important to recognise that newly developed and existing radiotherapy services are
essential catalysts or window of opportunities to strengthen integrated cancer care. As shown in
refer to Table 7.2, the essential catalyst requirements to support the provision of integrated
cancer care include: encouraging cancer prevention and control reform; promoting coordinate
cancer care; promoting patient and family-centred care; promoting a multidisciplinary approach
to cancer care; and encouraging better outcomes through research (Donkor et al. 20203,
2020b).

It is advantageous to be familiar with the criteria that support coordination and continuity of
cancer care to ensure that cancer specialists and cancer patients communicate with each other.
Information and communication technologies offer different advantages in terms of promoting
the effective gathering and organisation of data to improve planning and delivering of cancer
care. The information technologists should have the experience and knowledge to develop and
implement safety and security procedures for managing cancer patients records and information
(Donkor et al. 2020a, 2020b).

As previously mentioned, the ARC Project’s end-point meta-inference confirmed that many
steps overlap, and decisions may take place concurrently when establishing a safe and
sustainable radiotherapy service. But, for ease of explanation, the RESEA Guide has been
presented as a sequential set of self-assessment questions beginning with a stable, safe and

supportive political environment of the LMIC.

7.5.1 Utilising the RESEA Guide

Embedded within the RESEA Guide are 120 structured questions that help LMICs at macro and
meso levels to determine and create action plans to improve their readiness to establish safe
and sustainable radiotherapy services (refer to Table 7.2). As described above, these questions

ideally need to be answered to:

e identify local commitment and support to improve radiotherapy service;
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e identify cooperation between stakeholders to plan a radiotherapy service;
¢ identify local capacity to operationalise a radiotherapy service; and

e recognise radiotherapy as a catalyst to strengthen cancer care.

It is recommended to progress by the following steps to assess the LMIC’s readiness for the

establishment of safe and sustainable radiotherapy service.

Step One: Create a multidisciplinary working group

The formation of a working group consisting of major stakeholders is useful to complete the
RESEA Guide to facilitate the exchange of information and ideas during the establishment of
the new radiotherapy service. Suggestions for the working group include experts, such as:
ministry of health/finance representations; clinical leadership (radiation oncologist, medical
physicist and radiation therapist); radiation safety regulator. Using a consensus process, the
working group with the help of a skilled facilitator can create a safe environment where
stakeholders are able to openly express their opinions, make necessary compromises and help
the group arrive at decisions acceptable to all concerned. As a City Cancer Challenge initiative
on improving cancer care services in LMICs has highlighted (Morton, Henshall & Aranda 2019),
open dialogue, co-design and stakeholder engagement are key principles of effective utilisation
of the Guide. Effective stakeholder engagement and community consultations create and
sustain trust, cooperation and local ownership, which facilitate the implementation of the
radiotherapy service (Brown et al. 2014; Donkor et al. 2018; Donkor et al. 2020b).

Step Two: Create a vision

Creating a clear vision is a major step in planning and conducting readiness assessment.
Ideally, the radiotherapy service planners need to create a vision that stakeholders can identify
and devote their attention and time. Having a vision for conducting the readiness assessment

promotes the ability to reach a consensus on both challenges and possible solutions.

Step Three: Gather evidence for informed decision-making

To accurately assess LMICs’ readiness to establish safe and sustainable radiotherapy services,
it is essential to gather appropriate data to inform discussions and strategic planning. The
available data can help identify where improvement may be required. Thus, data are gathered

to prioritise problems and solutions.

Step Four: Answer the readiness questions

In operational terms, the completion of the RESEA Guide could take place in a one-day
workshop or a series of workshops with the working group members, which could evaluate one

domain of the RESEA Guide but scans the other domains to ensure that requirements that need
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long-term planning such as finance, workforce, equipment purchase, quality assurance and

commission are addressed concurrently.

The working group can proceed through the four domains of the RESEA Guide, answering each
question to determine readiness and prioritise action plans. To avoid getting trapped in the
details when assessing readiness, the working group ought to: read each of the questions; and
consider the evidence provided to them to better inform and shape their decisions for each
specific requirement for establishing a safe and sustainable radiotherapy service. It is
recommended to discuss each question, reflect on their strengths, identify areas for
improvement and develop possible solutions for each challenge. Assessing readiness is an
ongoing process; not a one-off activity (Rollnick, Mason & Butler 2010). Hence, the RESEA
Guide is designed to be used throughout the planning, implementation and maintenance of the
radiotherapy service.
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Table 7.2: The RESEA Guide for LMICs establishing safe and sustainable radiotherapy services

Domain 1

Requirements

1.1 Safe, stable and supportive
political environment

1.2 Quality of basic infrastructure
service

COMMITMENT

Questions What is known
(evidence)?
What is the LMIC’s political and security situation?

Are there any international sanctions imposed on the LMIC?

Are there government structures and processes defined by laws to support financial
accountability and transparency?

What is the nature of the road and transport system that leads to the radiotherapy
centre?

How consistent is water and electricity supply?

Is there evidence of infrastructure policy for the improvement of basic infrastructure

services?

Next steps

(actions)

238



1.3

Requirements

Opportunities for advocacy

Policy coherence

Cancer control policy

Public statements by political
leaders

Access to information

Questions

Is there a vision that supports expanding access to radiotherapy services?

How widely is the vision to establish a radiotherapy service shared?

Is there a vision champion (e.g. civil society organisations or health professional) who is
supportive of action to improve access to radiotherapy services?

Is the vision champion well equipped to lead engagement and advocacy efforts?

Are civil society organisations collectively working together?

Has the civil society organisation forged a link with international organisations?

Is there evidence of collaboration between government ministries and agencies to
develop and implement cancer control plans?

Does the LMIC have a country-wide cancer control policy?

Is the cancer control policy costed?

Is there support to implement the cancer control policy?

Is there evidence of supportive statements by a political leader(s)/ministry of health to
improve access to radiotherapy services?

Are there other things competing for the resources or time of political leaders?

Is a population-based or hospital-based cancer registry data available in the LMIC?
Is there a plan to collaborate with the International Agency for Research on Cancer

(IARC) Global Initiative for Cancer Registry Development to develop a cancer registry?

What is known
(evidence)?

Next steps

(actions)
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Requirements

Questions What is known

Next steps

1.8 Suitable funding model

1.9 Commitment to universal health
coverage

1.10 Membership status with the
IAEA

1.11 Legal and regulatory framework

1.12 Independent regulatory
authority

(evidence)?

Is the required funding to establish the new radiotherapy available?

If not, is there evidence to support a business case for a radiotherapy service?

Is there evidence of collaboration between the ministry of health and ministry of finance
in the process of developing a business case for a radiotherapy service?

Is there evidence of efforts to address financial hardship at the point of radiotherapy
service delivery?

Is the LMIC a member of the IAEA?

If not, Is there evidence of the LMIC planning to establish membership with the IAEA?
Does the LMIC have a legal and regulatory framework?

Is the regulatory framework adequately enforced?

Is there evidence of an independent LMIC-level regulatory authority that is supportive of
efforts to establish radiotherapy service as well as ensure compliance with international

standards of radiation safety, security and protection?

(actions)
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Requirements

2.1 Strategic planning team

2.2 Stakeholder involvement

COOPERATION

Questions What is known

(evidence)?

Has the LMIC appointed individuals to constitute the strategic planning team?

Has a comprehensive need assessment been conducted?

If not, is there evidence of where data will be sourced for a need assessment?

Has the LMIC outlined how it will use the data from the comprehensive need assessment
in the planning process?

Has the LMIC identified where it will find financial and human resources necessary to
implement the radiotherapy service?

Has the strategic planning team provided a draft that outlines the strategic direction,
priorities, goals and milestones as well as objectives to achieving the radiotherapy service
development goal?

Has the final plan been reviewed, commented on and approved by the ministry
responsible for health?

Is there evidence of a comprehensive list of all possible stakeholders?

Does the planning team have the necessary information about the stakeholders?

If not, does the planning team know where and how information about the stakeholders

can be obtained?

Next step
(actions)

S
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Requirements

2.3 Technical assistance plan

Questions What is known

(evidence)?

Does the planning team know how each stakeholder can contribute to influencing the
radiotherapy project success?

Does the planning team know what constitutes satisfaction for each stakeholder?

Is there evidence of a strategy to effectively involve relevant stakeholders?

Has the LMIC identified the kind of assistance and how much such assistance will be
sourced from an international agency, organisations, volunteers or consultants?

Has the LMIC listed where it can find the assistance?

Next step
(actions)

S
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Requirements

CAPACITY

Questions What is known

Next steps

3.1 Multidisciplinary implementation
team

3.2 Responsible project manager

(evidence)?

Has the right implementation team that is responsible for the day-to-day management
of the radiotherapy service implementation activities been assembled?

Are the members of the implementation team clear about their roles and
responsibilities?

Has a system been set-up by the implementation team to communicate, monitor,
evaluate and review the progress of the radiotherapy service implementation tasks?
Is there evidence of a project manager overseeing the implementation of the
radiotherapy list of tasks?

Is the radiotherapy service implementation process guided by a realistic timeframe?
Have all the relevant stakeholders involved in implementing the radiotherapy service

agreed on the timeframe?

(actions)
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33

34

3.5

3.6

Requirements

Availability of radiotherapy
expertise

Access to suitable land

Construction of the building

Equipment purchase, delivery and
set-up:

Questions What is known

(evidence)?

Is the LMIC having access to adequate technical expertise locally to implement the list
of tasks outlined in the radiotherapy service development action plan?
If not, has any arrangement been made to recruit external individuals with technical

expertise to perform the radiotherapy service implementation tasks?

Is the land earmarked for the radiotherapy service legally registered?

If so, is there documentation of the land registration?

Is the land undergoing any form of hazard assessments?

If not, is there a plan for the land to undergo environmental and engineering
assessments?

Are there resources to support the construction of the radiotherapy building?

Are strategies implemented to ensure construction materials undergo appropriate
quality assurance evaluations?

Is there a contingency plan to minimise or avoid construction delays?

Has the independent regulator been involved in the process of constructing the
radiotherapy building?

Has the LMIC purchased the right radiotherapy equipment, treatment planning
system, quality assurance equipment, and other simulation and treatment accessories
that are appropriate for the country?

Does the LMIC has the capabilities to install and commission the equipment?

If not, has the LMIC arranged to ensure timely installation, commissioning and

licensing?

Next steps

(actions)
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Requirements

Questions What is known

Next steps

3.7 Service contract

3.8 Training for initial core staff

(evidence)?

Does the LMIC has enough information as well as the necessary knowledge to
confidently understand and negotiate a radiotherapy service contract?
Has the contract been written with the involvement of a trained lawyer?

Is there an agreement on a planned maintenance strategy to ensure all necessary
resources such as spare parts and engineers are available to reduce equipment
downtime?

Is there an arrangement on support for training radiotherapy workforce and local
engineers?

Who are the core staff that will be involved in the delivery of the radiotherapy service?
How many initial core staff will be needed to effectively deliver safe and quality
radiotherapy services?

What arrangement has been made to train and educate the core staff in an
appropriate institution?

How much money is required for the training and education of the core staff?

Are there strategies in place for ensuring a sustainable radiotherapy workforce, with
up-to-date knowledge and skills?

What are the regulatory mechanisms required to maintain quality of education, training

and practice?

(actions)
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Requirements Questions What is known Next steps

(evidence)? (actions)
3.9 Other supporting staff e  What other human resources (such as physiotherapists, dieticians and nurses) are

available in the LMIC to support the delivery of quality radiotherapy services?
e Do human resources have the required skills to support the delivery of radiotherapy
services?
e Ifnot, is there a plan to train them?
3.10 Staff succession plan e s there evidence of a long-term plan to establish radiotherapy specific academic
institution(s) to develop and allocate radiotherapy workforce?
3.11 Incentive systems e Has the LMIC established a succession plan that considers the training or
appointment of radiotherapy staff?
o s there evidence of an incentive plan to attract and create an optimal mix of

radiotherapy workforce?
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Requirements

Questions What is known

Next steps

3.12 Governance and management
structure

3.13 Treatment guidelines, protocols
and standard operating
procedures

3.14 Other essential health services

(evidence)?

Is there evidence of a radiotherapy governance-management structure for decision-
making, administrative and executive functions?

Has a multi-stakeholder approach been used in choosing members of the
radiotherapy service governance body to optimise performance?

If not, are efforts underway to appropriately define the composition of the governance
and management board?

Are the roles and responsibilities of the radiotherapy service management board
clearly defined?

Can the radiotherapy management board work as a team through collegial
relationships that promote respect and trust?

Is there a plan to keep members of the radiotherapy management board up to date
with the latest developments in radiotherapy?

Has the radiotherapy management board reviewed current evidence and developed or
adopted relevant clinical practice guidelines?

Has the radiotherapy management board considered its role in regularly updating the
guidelines?

Has the radiotherapy service delivery process been defined?

Has a quality assurance policy been developed?

Are health services, such as laboratory, pathology and imaging services readily
available in the LMIC?

Have providers of different cancer care such as surgery been identified?

Are there any comparable radiotherapy centres in the LMIC that are exemplars?

(actions)
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Requirements

Questions What is known

Next steps

3.15 Social support services

3.16 Generate, compile, analyse and
communicate health data

(evidence)?

Is there assistance from the government to help introduce social services for cancer
patients and their families?

Is there evidence of collaboration between the government and civil society
organisations with the capacity to help with the provision of social services such as
transport, meals and home help?

Have enough funds been allocated to develop, implement and operate information
management tools?

Have qualified information technologists been identified and prepared for positions of
responsibility?

Do the information communication technology staff have the experience to develop
and implement safety and security procedures for managing patients’ records and
information?

Has the LMIC considered its role in protecting patients’ data?

(actions)
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Domain 4 CATALYST

Requirements Questions What is known Next steps
(evidence)? (actions)

4.1 Encourage cancer control reform e s there support and recognition from senior political and health leaders that
establishing a radiotherapy service addresses an important gap in cancer control and
improves equity in cancer treatment access?

e s there a plan to use the new radiotherapy service as a window of opportunity to
promote and mobilise resources to develop a comprehensive cancer service and
optimise all aspect of cancer control?

e Isthere a plan to use the new radiotherapy service to advocate and create awareness
about the growing burden of cancer and the importance of integrated cancer control
strategies for managing it?

4.2 Promote coordinated care e Are mechanisms such as nurse coordinator in place to take full advantage of the
benefits of a coordinated cancer care?

e s there a relationship between service providers to facilitate effective communication
and cancer patient referral to improve transition across specialists?

e Are there information technology resources and policies that support coordination and

continuity of care?
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Requirements

Questions What is known

Next steps

4.3 Strengthen patient- and family-
centred care

44 Promote a multidisciplinary
approach to care

(evidence)?

Are cancer patients and their families engaged in meaningful interactions to develop an
accurate treatment plan based on available medical information?

Are cancer patients given access to the relevant information they need to make
informed decisions?

Is there evidence to develop or adapt educational materials to support self-
management?

Is there evidence of collaboration between the radiotherapy centre and civil society
organisations to promote awareness about the benefits of radiotherapy services?

Does the multidisciplinary oncology team (MDT) have the appropriate composition, with
the right mix of specialist skills and experience to take responsibility of the cancer
patient care planning?

Do the MDT members have a keen interest to communicate, manage and learn from
others to effectively address patients’ needs?

Is there a chairperson with strong leadership to promote mutual professional respect
among members of the MDT?

Is clinical information adequately shared to help MDT members understand the health
problem prior to the meeting?

Are MDT members committed to regular meetings?

There is a process for communicating treatment outcomes and recommendations to
patients and their general practitioners?

(actions)
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Requirements

Questions What is known

Next steps

4.5 Encourage better outcomes
through research

(evidence)?

Is there evidence of an auditing mechanism to review the MDT functionality such as
communication among MDT members and patients, meeting attendance and
outcomes?

Does the LMIC understand the value of oncology research?

Is there evidence of collaboration between the radiotherapy centre in the LMIC and
different centres (international and/or regional) to improve oncology research?

If not, is there a plan to establish collaboration between the radiotherapy centre in the
LMIC and different centres (international and/or regional) to improve oncology
research?

Has the focus of the research collaboration clearly defined?

Have funds been allocated for research?

(actions)

Name of facilitator:

Date completed:
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7.5.2 Next steps for the RESEA Guide

The ARC Project has produced the first version of the RESEA Guide to help determine LMICs

readiness to establish safe and sustainable radiotherapy services. The next step is to pilot test

the RESEA Guide in partnership with interested LMICs who are seeking to establish a new

radiotherapy service. Such piloting should be aimed at learning from the experience of LMICs in

implementing the RESEA in order to inform further refinements. During the pilot testing of the

RESEA Guide, the number of participants will be expanded to include nurses, so that it is more

representative.

The following avenues will be pursued to disseminate the RESEA Guide to relevant parties

within LMICs who may be interested in using it and providing feedback:

e publishing it in an open access journal;

e posting the RESEA Guide on a website, ideally with the capacity to enable feedback;

e promoting access to the RESEA Guide through conferences, social media and email

distribution; and

e sharing the electronic version of the RESEA Guide with leaders of IAEA-Programme of

Action for Cancer Therapy.

7.6 Implementation support for the RESEA Guide

The section below outlines the supports required to ensure successful implementation of the

RESEA Guide. These implementation supports include:

e provide leadership and stakeholder support by:

(o]

identifying and establishing communication with international
agencies/organisations, such as IAEA, UICC, Radiating Hope and Asia-Pacific
Radiation Oncology Special Interest Group of the Royal Australian and New
Zealand College of Radiologists to create a supportive context for the RESEA
Guide;

connecting and integrating the RESEA Guide’s overarching goal into the IAEA-
Programme of Action for Cancer Therapy policy and practice of strengthening

integrated cancer care in LMICs;

building and encouraging an online-based community of champions to garner
support for using the RESEA Guide to determine LMICs readiness to establish safe
and sustainable radiotherapy services as well as determine and mobilise resources

to facilitate the radiotherapy service establishment process;
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o building upon the support and relationship with IAEA and/or UICC and create a
web-based platform to allow clinical champions/leaders within LMIICs to easily

connect and access the RESEA Guide; and

o encouraging leaders to use feedback processes to share their success stories for
using the RESEA Guide to improve the radiotherapy service establishment

process.

e encourage planning teams to think through the assessment questions and data required
to answer the ‘what, why and how?’ of the information being captured by the RESEA
Guide;

e provide technical advice and consultancy in an effective and efficient manner, using
both knowledge from the RESEA Guide and experience to achieve favourable

establishment of safe and sustainable radiotherapy services in LMIC;

e local and international conferences provide opportunities for the researcher to share the
RESEA Guide with clinical leaders, government officials, academics and civil society

organisations and get responses from them;

e collaborate with international agencies/organisations to provide training and coaching to
users of the RESEA Guide for them to acquire and use readiness assessment skills;

and
e provide supportive evidence that:
o highlight the positive outcomes from the RESEA Guide adoption; and
o outline examples of LMICs who have used the RESEA Guide and illustrate how
and why they have been successful.
7.7 Strengths and limitations of the ARC Project
The ARC Project has several strengths and limitations, as outlined below.

7.7.1 Strengths

Data were gathered by consulting widely and capturing the views and experiences of 10 local
radiotherapy experts in nine LMICs, as well as seven international radiotherapy experts who
have worked with several LMICs to strengthen radiotherapy services. The ARC Project has
been a collaborative process that has led to the development of a low cost and simple RESEA
Guide that could help policy-makers, planners and implementers to establish successful

radiotherapy services in LMICs.

Rigorous data collection and analysis approaches were ensured for all studies within the ARC

Project. The systematic review was conducted and reported in accordance with the Preferred
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Reporting Items for Systematic Review and Meta-Analysis (PRISMA) Statement (Moher et al.
2009). Similarly, the semi-structured interviews and participant validation process were guided
by the Consolidated criteria for Reporting Qualitative research (COREQ) (Tong, Sainsbury &
Craig 2007). These reporting strategies ensured each study achieved a high standard of rigour

and consistency.
7.7.2 Limitations

In addition to the limitations reported in each of the ARC Project study Chapters, the following
limitations need to be highlighted. A critical challenge in recruiting global radiotherapy experts to
the ARC Project is related to the accurately identifying clinicians email accounts and
organisational firewalls. There were few active email accounts of the radiotherapy experts.
Hence, only global radiotherapy experts who could be contacted were included in the ARC
Project. This may have limited the opportunity of radiotherapy experts working in LMICs from

contributing to the project.

Like all qualitative studies, the data is not generalisable. However, that limitation is balanced by
the use of a participant validation process which sought participant’s feedback, and the use of
purposive and snowball sampling strategies to ensure appropriate representation of the global
experts. As all of these global experts are busy clinicians, many (n=10) did not have the time to
complete the participant validation process. As each participant was required to read and
complete an extensive list of readiness requirements, this has the potential to increase the risk

of participant fatigue.

Also, because almost half of the participants came from HICs, but with experience in
establishing radiotherapy services in LMICs, their views may not reflect those who worked in
LMICs.

Finally, participation in the ARC Project was voluntary. Consequently, no nurse was
interviewed. Also, no medical physics experts who participated in the semi-structured interviews
contributed to the participant validation process. As a result, the participants may not
necessarily represent the broader cancer care professionals working in LMICs. Future

engagement on the RESEA Guide with nurses and medical physicists is required.
7.8 Implications

The ARC Project has highlighted the importance of readiness assessment when establishing
safe and sustainable radiotherapy services in LMICs. The section below presents the policy,

research and practice implications of the ARC Project.
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7.8.1 Implications for policy

Invest wisely in the development and allocation of radiotherapy workforce. The ARC
Project has highlighted the importance of investing in the training and education of the
radiotherapy workforce in LMICs. It is important to recognise the advantage of collaboration
between academic health institutions and Ministries responsible for health, education and
finance for ensuring that radiotherapy workforce receives appropriate, targeted and timely
training. Building a competent and effective radiotherapy workforce is key to making the
provision of quality and safe radiotherapy service a reality in LMICs. It is key to recognise that
continuing professional development has an impact on ensuring knowledge and skill refinement
of the radiotherapy workforce to deliver quality and safe radiotherapy service. Investing in
innovative learning strategies such as integrated e-learning with elements from face-to-face
learning, distance education and practical work is a critical mechanism to support the
development of the radiotherapy workforce in LMICs. Importantly, LMICs should ensure that
they engage IAEA through its technical cooperation programme to help build, strengthen and
maintain radiotherapy human resources for the safe and quality delivery of radiotherapy

services.

Develop advocacy and leadership skills for championing radiotherapy. A key finding of the
ARC Project was the evidence of awareness and advocacy to influence political leaders to
mobilise and allocate the necessary resources to establish safe and sustainable radiotherapy
services. Civil society organisations and/or individuals building coalition is an essential strategy
to effectively galvanising support to lobby political leaders. Civil society organisations or local
champions strength to influence political leaders/governments to secure political commitment is
driven by strong networking, leadership, access to local knowledge, credibility, legitimacy and
trustworthiness. Developing skills for pitching radiotherapy service idea is well worth acquiring to
influence senior political leaders to invest wisely in radiotherapy services. ldentifying the right or
opportune time to advocate for senior political leaders’ commitment and creating a persuasive
message by using compelling scientific evidence is crucial in convincing policy and decision-

makers about the benefits of establishing safe and sustainable radiotherapy services in LMICs.

Ensure consistent radiotherapy financing via multi-sectoral partnerships. The ARC
Project acknowledged the importance of long-term financial commitment to help establish and
maintain the radiotherapy service. Developing multi-sectoral partnership is one of the strategies
that is closely linked to raising long-term financing for safe and sustainable radiotherapy
services. Multi-sectoral partnership works from a diversified funding source, ranging from public,
philanthropic and/or private sector. It is essential to create a compelling business case and align
the vision to establish a safe and sustainable radiotherapy service to funding partners’ priorities.
The LMIC should prioritise working with IAEA-Programme of Action for Cancer Therapy to
assess its needs, capacity, mobilise the necessary resources and develop strategic documents,

such as: bankable planning and funding documents; and country-wide cancer control plans.
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Build integrated cancer control policies. Prioritising the development and implementation of
integrated cancer control policies in LMICs is crucial to minimising fragmentation in cancer care
and financing. A key finding of the ARC Project was that an integrated cancer control policy is
often effective when it is costed and incorporates prevention, diagnosis, treatment and palliative
care strategies. An integrated cancer control policy creates an enabling and authorising
environment for continual improvement of cancer treatment and care services for people with
cancer and their families. Regularly updating the integrated cancer control policy with new

scientific evidence and priorities of the LMIC is crucial.
7.8.2 Implications for future research

Regular evaluation and monitoring of the RESEA Guide in radiotherapy initiatives in different
contexts is required to enhance long-term learning and refinement of the RESEA Guide. This
will enhance implementation effectiveness and better position the radiotherapy field to develop
innovative solutions to meet future implementation challenges in a dynamic context. Innovative
solutions to expand radiotherapy services in LMICs should be flexible, responsive to LMICs’
realities and must reflect the views of relevant stakeholders while sharing responsibility for

decision-making.

Understanding factors that significantly influence stakeholder involvement is equally important
to ensure that initiatives to establish safe and sustainable radiotherapy services are well
received and address issues that matter most to stakeholders. Conducting rigorous studies in
radiotherapy service implementation in LMIC will generate strong evidence that will facilitate

investment in initiatives to expand radiotherapy services in LMICs.
7.8.3 Implications for practice

It is important to note that LMICs establishing safe and sustainable radiotherapy services ideally
need technical assistance from IAEA and other global radiotherapy expert volunteer
organisations. Most LMICs require support to effectively negotiate with vendors to ensure
effective contract management. LMICs developing a maintenance plan is crucial to ensure local

engineers are trained and spare parts readily available when needed.

A key finding of the ARC Project was the evidence of the lack of reliable epidemiological data to
inform the development of cancer care services in LMICs. Developing population and/or
hospital-based cancer registries is an important first step in providing strong evidence, which
can lead to making good decisions about the necessary resource mobilisation and allocation.
International agencies and/or organisations working together with LMICs to build local capacity

to design, develop, implement and sustain cancer registries is essential.

In practice, it takes time to decide, plan, operationalise and leverage off radiotherapy services in

LMICs. Assessing LMICs’ need and readiness to establish safe and sustainable radiotherapy
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services by identifying areas of weakness, strengths and opportunities is critical. Informing the
planning decisions related to the design and implementation of the radiotherapy service is a
crucial practical component to avoid wasting scarce resources. It is important for funding
partners and other relevant stakeholders to understand and accept the crucial role of readiness

assessment prior to establishing safe and sustainable radiotherapy services in LMICs.

Lastly, a key finding of the ARC Project was good project management in planning, coordinating
and monitoring of the establishment of safe and sustainable radiotherapy services in LMICs.
The radiotherapy workforce, particularly radiation oncologists, radiation therapists and medical
physicists will benefit greatly from training in communication, leadership and management of
radiotherapy projects to improve efficiency and coordination of radiotherapy project activities in
LMICs.

7.9 Conclusions

The ARC Project has identified a complex combination of facilitators and barriers that influence
the establishment of safe and sustainable radiotherapy services in LMICs. These factors
include: political leadership; awareness and advocacy; financial resources; basic physical
infrastructure; epidemiological data and cancer control policy; radiotherapy workforce training
and education; and radiation safety legislative and regulatory framework (Donkor et al. 2018;
Donkor et al. 2020a, 2020b). These factors highlight the importance of developing a
comprehensive understanding of the country-level readiness factors that need to be considered

when establishing a safe and sustainable radiotherapy service in any LMIC.

The ARC Project has created the RESEA Guide to enable LMICs appraise their readiness to
establish safe and sustainable radiotherapy services. Importantly, the RESEA Guide offers
practical support for LMICs to better understand the barriers and select appropriate risk
response strategies to ensure successful establishment of safe and sustainable radiotherapy

services.
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Abstract

Objectives To appraise improvement strategies adopted by low- and middle-income countries to increase access to cancer
treatments and palliative care; and identify the facilitators and barriers to implementation.

Methods A systematic review was conducted and reported in accordance with PRISMA statement. MEDLINE, CINAHL,
and the Cochrane Library databases were searched. Bias was assessed using the Standards for Quality Improvement
Reporting Excellence, and evidence graded using the Australian National Health and Medical Research Council system.
Results Of 3069 articles identified, 18 studied were included. These studies involved less than a tenth (n = 12, 8.6%) of all
low- and middle-income countries. Most were case reports (58%), and the majority focused on palliative care (n = 11,
61%). Facilitators included: stakeholder engagement, financial support, supportive learning environment, and community
networks. Barriers included: lack of human resources, financial constraints, and limited infrastructure.

Conclusions There is limited evidence on sustainable strategies for increasing access to cancer treatments and palliative
care in low- and middle-income countries. Future strategies should be externally evaluated and be tailored to address
service delivery; workforce; information; medical products, vaccines, and technologies; financing; and leadership and
governance.

Keywords Neoplasms - Surgery - Radiotherapy - Chemotherapy - Palliative care - Low- and middle-income countries

Introduction 2015). Between 1990 and 2013, the 70% increase in cancer

mortality occurred in LMICs, with 196.3 million disability-

Many low- and middle-income countries (LMICs) are
ravaged by significant socioeconomic and healthcare
challenges, including a rapid escalation in non-communi-
cable diseases (NCDs), particularly cancer (Meara et al.
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adjusted life years lost (Global Burden of Disease Cancer
Collaboration et al. 2015). Globally, cancer incidence is
projected to increase to 22.2 million new cancer cases by
2030, and LMICs will bear the major burden (Bray et al.
2012).

To date, the focus has been on cancer prevention and
screening strategies in LMICs (Hanson et al. 2015; Raes-
ima et al. 2015). But to improve survival and quality of life,
equitable access to cancer treatment and palliative care are
imperative (Knaul et al. 2011). However, many LMICs
lack: national policies, infrastructure, skilled workforce,
financial resources, technology, and information system for
quality cancer treatment and palliative care (Knaul et al.
2011; Ngwa and Ngoma 2016). Currently, 90% of cancer
patients in low-income countries are unable to access
quality surgical care (Meara et al. 2015; Sullivan et al.
2015) and a third of LMICs have no functional radiother-
apy services (Abdel-Wahab et al. 2017), while a fifth of
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those that do have only one radiotherapy machine per five
million or more population (Abdel-Wahab et al. 2017,
Atun et al. 2015; Datta et al. 2014). In most LMICs, late-
stage presentation is common and the only treatment option
is palliative care (Knaul et al. 2011; World Health
Organisation (WHO) 2007b). Yet, many LMICs are not
able to provide the 52 cancer medicines and 22 pain and
palliative care medicines on the WHO’s List of Essential
Medicines (Vanderpuye et al. 2017; Wirtz et al. 2017).
Consequently, 80% of people living in LMICs have little or
no access to pain relief (Knaul et al. 2017). Given these
challenges, innovative, cost-effective, and applicable
improvement strategies are urgently needed.

High-income countries (HICs) able to develop, imple-
ment, and sustain scale-up strategies have made progress in
expanding access to cancer treatment and palliative care.
Several systematic reviews focusing on access to cancer
treatment and palliative care in HICs have documented: (1)
facilitators such as drive for quality clinical outcomes,
strong political commitment, continuity of care, financial
resources, educational opportunities, and patient need for
care; and (2) barriers such as lack of knowledge, lack of
awareness and support, competing priorities, and pervasive
misconceptions about treatment quality (Chamberlain et al.
2016; Luckett et al. 2013; Obeidat et al. 2011; Thompson
et al. 2017).

Understanding barriers and facilitators across policy,
healthcare organisation and community are essential to
inform access strategy implementation (WHO 2002a). Few
systematic reviews in this area have focused on LMICs,
which continue to hamper strategy implementation
required to optimise cancer treatment and palliative care
efforts. Accordingly, the aims of this systematic review
were to: appraise improvement strategies adopted by
LMICs to increase access to cancer treatment and palliative
care; and identify the facilitators and barriers to
implementation.

Methods

A systematic review conducted and reported in accordance
with the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) Statement (Moher et al.
2009).

Eligibility criteria

Included studies were: all conducted in countries cate-
gorised by the World Bank Group (2017) Classification as
being ‘low income’, ‘middle income’, ‘developing’, ‘less
resourced” or ‘limited resourced’; published in an English
peer-reviewed journal since 1990; reporting empirical data
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related to the impact of a strategy, intervention, or pro-
gramme designed to improve access t0 cancer surgery,
radiotherapy, cancer medicines, and/or palliative care. An
‘access improvement strategy’ was defined as any pro-
gramme, plan, intervention, or policy implemented to
ensure cancer surgery, radiotherapy, chemotherapy, other
essential cancer medicines, and/or palliative care services
which were more available, accessible, adequate, afford-
able, and appropriate. Studies focusing exclusively on
cancer prevention or early detection were excluded.

Information sources and search strategy

Search terms were devised from relevant Cochrane
Reviews (Dudley and Garner 2011; Kredo et al. 2013). A
combination of Medical Subject Headings (MeSH) and
keywords for LMICs, cancer, treatment modalities, and
healthcare delivery were used. Table ESM 1 in the Online
Resource shows the detailed search strategy.

Between 4th April and 6th May 2017, three electronic
databases—MEDLINE (EBSCO), CINAHL (EBSCO), and
the Cochrane Library, were searched for relevant articles.
These were selected, as they provide indexing for extensive
international journals and regularly updated with relevant
resources covering health topics. Reference lists of relevant
articles were hand-searched to identify additional articles.
Articles were exported to, and managed in, EndNote X8
software.

Study selection

After the removal of duplicates, all titles and abstracts were
screened against the eligibility criteria (AD). Ten per cent
of the articles were screened by a second reviewer (TL),
with 98.5% agreement being reached. Ineligible articles
were removed. Full text of all potentially relevant articles
was retrieved, and further eligibility and quality assess-
ments were undertaken by AD alone, with discussions
among the wider team as necessary.

Data items and collection process

Data were extracted into a standardised data collection
form using Microsoft Excel 2016 (AD) guided by a mod-
ified Standards for Quality Improvement Reporting
Excellence (SQUIRE 2.0) tool (Ogrinc et al. 2016).

Quality assessment
The quality of the studies was also assessed based on
SQUIRE (AD). The Australian National Health and Med-

ical Research Council-approved rating system was used to
rank the level of evidence.
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Synthesis

The multi-level WHO Innovative Care for Chronic Con-
ditions (ICCC) framework was adopted as the analytical
framework for this review (WHO 2002a). This framework
details the essential building blocks for action at the:
micro-levels (patient and family), meso-levels (healthcare
organisation and community), and macro-levels (positive
policy environment) for developing and re-designing
healthcare systems globally (refer Fig. 1; WHO 2002a).
The ICCC framework also integrates the six building
blocks identified by the WHO as being necessary for
strengthening health systems globally, namely service
delivery; health workforce; information; medical products,
vaccines, and technologies; financing; and leadership and
governance (stewardship) (WHO 2007a).

Due to the range of designs and outcomes involved, a
narrative synthesis using approaches described by Popay
and et al. (2006) was adopted. Included studies were
independently coded by two reviewers (AD and TL) to
map strategies against the ICCC framework levels. Any
discrepancies were resolved through discussion.

Fig. 1 Innovative care for
chronic conditions framework
adapted with permission granted
by WHO (2002a)

+ Strengthen partnerships

* Support legisiative frameworks

Community

o Raise awareness and reduce

stigma

* Encourage better outcomes
through leadership and support

¢ Mobilize and coordinate (d
o

resources

* Provide complementary

semvices

Results

The initial search identified 3063 articles, with another six
identified during hand searching. After removal of dupli-
cates and screening, 138 articles underwent a full-text
review. Nineteen articles met inclusion criteria, with one
study reported across two publications (Garcia-Gonzalez
et al. 2015; Kanavos et al. 2009; refer Fig. 2).

Study characteristics

Evidence on strategies for increasing access to cancer
treatments and palliative care came from 12 different
LMICs, mostly African nations. Table ESM 2 in the Online
Resource shows the strategies in the included studies.
The majority of studies (61%, n =11) focused on
increasing palliative care access (Ali 2016; Banerjee 2009;
Boit et al. 2014; Gafer and Elhaj 2014; Herce et al. 2014;
Krakauer et al. 2015; Lal et al. 2015; Paiva et al. 2012;
Shamieh and Hui 2015; Tapsfield and Bates 2011; Wang
et al. 2013), while a fifth (22%, n=4) focused on
strengthening radiotherapy services (Agrawal et al. 2011;
Efstathiou et al. 2016; Einck et al. 2014; Galalae et al.
2015). A tenth (11%, n = 2) focused on improving inte-
grative cancer care (Brown et al. 2017; Nwogu et al. 2016),
and only one study focused on improving anti-cancer drug
access (Garcia-Gonzalez et al. 2015; Kanavos et al. 2009).

Innovative Care for Chronic Conditions Framework

Positive Policy Environment

* Promote consistent financing
* [ntegrate policies

* Develop and allocate
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Quality assessment

Apart from one (Wang et al. 2013) randomised controlled
trial (RCT), with high cross-group contamination, the
studies all generated low-level evidence predominately
from case reports (n = 11, 61%; Agrawal et al. 2011; Ali
2016; Boit et al. 2014; Brown et al. 2017; Efstathiou et al.
2016; Einck et al. 2014; Galalae et al. 2015; Garcia-Gon-
zalez et al. 2015; Krakauer et al. 2015; Nwogu et al. 2016;
Shamieh and Hui 2015). Overall, the studies were of poor
quality. None were underpinned by a conceptual frame-
work or theory; two-thirds (67%, n = 12) did not evaluate
the strategy (Ali 2016; Banerjee 2009; Boit et al. 2014;
Brown et al. 2017; Efstathiou et al. 2016; Einck et al. 2014;
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Gafer and Elhaj 2014; Garcia-Gonzalez et al. 2015; Kra-
kauer et al. 2015; Nwogu et al. 2016; Shamieh and Hui
2015; Tapsfield and Bates 2011); 44% (n = 8) did not
describe the methods (Boit et al. 2014; Efstathiou et al.
2016; Einck et al. 2014; Gafer and Elhaj 2014; Galalae
et al. 2015; Garcia-Gonzalez et al. 2015; Krakauer et al.
2015; Shamieh and Hui 2015); and less than a third (n = 5)
had secured ethics approval (Galalae et al. 2015; Herce
et al. 2014; Paiva et al. 2012; Tapsfield and Bates 2011;
Wang et al. 2013).
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Positive policy environment facilitators
and barriers

Seven main positive policy environment facilitators
emerged as being crucial to the successful implementation
of the access improvement strategies (refer Table I).
Stakeholder engagement (Agrawal et al. 2011; Ali 2016;
Banerjee 2009; Boit et al. 2014; Brown et al. 2017; Efs-
tathiou et al. 2016; Einck et al. 2014; Gafer and Elhaj 2014;
Galalae et al. 2015; Garcia-Gonzalez et al. 2015; Herce
et al. 2014; Kanavos et al. 2009; Krakauer et al. 2015;
Nwogu et al. 2016; Tapsfield and Bates 2011) and financial
support (Agrawal et al. 2011; Ali 2016; Boit et al. 2014;
Brown et al. 2017; Efstathiou et al. 2016; Gafer and Elhaj
2014; Garcia-Gonzalez et al. 2015; Herce et al. 2014;
Kanavos et al. 2009; Nwogu et al. 2016; Tapsfield and
Bates 2011) were identified as critical facilitators across all
access improvement strategies implementation. Embedding
a shared understanding of the project importance and the
proposed action(s) and facilitating a sense of co-creation
and ownership were the key primary focus of the stake-
holder engagement strategies implemented across the pro-
jects. Through the co-creation of a cancer centre, there was
an estimated 17% average annual increase in cancer
patients accessing care which was observed between 2014
and 2016 (Nwogu et al. 2016).

Five key positive policy environment barriers that
impeded the implementation of the planned access
improvement strategies were identified. Across four stud-
ies, lack of human resources was the most critical barrier to
the implementation of access improvement strategies
(Brown et al. 2017; Efstathiou et al. 2016; Einck et al.
2014; Gafer and Elhaj 2014). Several studies acknowl-
edged financial constraints and lack of political commit-
ment as major barriers to implementation (Ali 2016;
Nwogu et al. 2016). Collectively, these identified barriers
contributed to: strategy implementation delays (Ali 2016;
Gafer and Elhaj 2014), high health professionals workloads
(Efstathiou et al. 2016; Einck et al. 2014), and patients
experiencing long waiting times to be seen by health pro-
fessionals (Brown et al. 2017; Nwogu et al. 2016).

Healthcare organisation facilitators and barriers

Of the eight healthcare organisation facilitators identified,
creating a supportive learning environment was key to
increasing integrated cancer care, radiotherapy, and/or
palliative care access. Thirteen studies with varying levels
of evidence reported creating a supportive learning envi-
ronment for health professionals to develop specialist and
generalist knowledge and skills (Agrawal et al. 2011; Ali
2016; Banerjee 2009; Boit et al. 2014; Brown et al. 2017,

Gatfer and Elhaj 2014; Herce et al. 2014; Krakauer et al.
2015; Lal et al. 2015; Nwogu et al. 2016; Paiva et al. 2012;
Shamieh and Hui 2015; Tapsfield and Bates 2011). The
RCT reported a significant increase in patients’ knowledge
of cancer pain and pain control by employing task-shifting
strategy (p < 0.05; Wang et al. 2013). Few studies targeted
financial hardship and treatment adherence by offering free
access to essential cancer and palliative care medicines
(Garcia-Gonzalez et al. 2015; Kanavos et al. 2009; Lal
et al. 2015). While a significant increase in survival could
not be determined in a retrospective review of the outcome
of the free drug donation strategy, a three-year survival rate
of 66% was reported among 13,568 patients (Kanavos et al.
2009). Access improvement strategies tailored to local
resources and conditions generated better acceptance of the
changes (Einck et al. 2014; Galalae et al. 2015; Garcia-
Gonzalez et al. 2015).

Ten healthcare organisation barriers to access
improvement strategies implementation were identified,
with the majority related to radiotherapy access, such as
limited physical infrastructure (Efstathiou et al. 2016;
Einck et al. 2014), lack of radiotherapy equipment (Efs-
tathiou et al. 2016; Einck et al. 2014), and radiotherapy
equipment maintenance difficulties (Efstathiou et al. 2016).
Untimely, delivery of appropriate radiotherapy doses was a
major negative consequence. The most challenging aspect
of chemotherapy access improvement strategies was: poor
Internet connectivity, identifying and verifying eligible
cancer patients, as well as maintaining communication
between strategy providers and health professionals (Gar-
cia-Gonzalez et al. 2015; Kanavos et al. 2009). While a
small number of studies suggested that prohibitive cancer
treatment cost limited access for cancer patients and their
families (Einck et al. 2014; Nwogu et al. 2016), no eco-
nomic evidence estimating the direct and indirect treatment
costs was provided.

Community facilitators and barriers

Two community facilitators that supported the successful
implementation of integrative cancer care and palliative
care access improvement strategies were identified (Boit
et al. 2014; Herce et al. 2014; Nwogu et al. 2016). Across
two studies, community networks were important providers
of complementary services, such as socioeconomic sup-
ports (Boit et al. 2014; Herce et al. 2014). A critical
facilitator was mobilising and coordinating community
resources. One study acknowledged that establishing a
non-governmental organisation (NGOs) offered unique
opportunities to mobilised funds and coordinated with
other community institutions to foster greater community
buy-in of improvement strategies (Nwogu et al. 2016).
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Table 1 Summary of the facilitators and barriers to implementation of cancer treatment and palliative care strategies in low- and middle-income
countries, 1990-2017

ICCC levels

Facilitators

Barriers

Positive

policy
environment

Healthcare
Organisation

Prepared health professionals (Ali 2016; Banerjee 2009; Boit
et al. 2014; Brown et al. 2017; Gafer and Elhaj 2014; Herce
et al. 2014; Krakauer et al. 2015; Nwogu et al. 2016; Paiva
et al. 2012; Shamieh and Hui 2015; Tapsfield and Bates 2011)

Financial support (Agrawal et al. 2011; Ali 2016; Boit et al.
2014; Brown et al. 2017; Efstathiou et al. 2016; Gafer and
Elhaj 2014; Garcia-Gonzalez et al. 2015; Herce et al. 2014;
Kanavos et al. 2009; Nwogu et al. 2016; Tapsfield and Bates
201D

Political commitment (Agrawal et al. 2011; Ali 2016; Brown
et al. 2017; Efstathiou et al. 2016; Herce et al. 2014; Krakauer
et al. 2015)

Stakeholder engagement (Brown et al. 2017; Nwogu et al.
2016; Agrawal et al. 2011; Ali 2016; Banerjee 2009; Boit
et al. 2014; Efstathiou et al. 2016; Einck et al. 2014; Gafer
and Elhaj 2014; Galalae et al. 2015; Garcia-Gonzalez et al.
2015; Herce et al. 2014; Kanavos et al. 2009; Krakauer et al.
2015; Tapsfield and Bates 2011)

Positive relationships with international organisations (Ali
2016; Brown et al. 2017; Efstathiou et al. 2016; Einck et al.
2014; Gafer and Elhaj 2014; Galalae et al. 2015; Krakauer
et al. 2015; Nwogu et al. 2016)

Committed champions (Ali 2016; Banerjee 2009; Boit et al.
2014; Gafer and Elhaj 2014; Herce et al. 2014; Krakauer et al.
2015; Nwogu et al. 2016)

Strategy aligned with national policy(Efstathiou et al. 2016)

Supportive learning environment (Agrawal et al. 2011; Ali
2016; Banerjee 2009; Boit et al. 2014; Brown et al. 2017,
Gafer and Elhaj 2014; Herce et al. 2014; Krakauer et al. 2015;
Lal et al. 2015; Nwogu et al. 2016; Paiva et al. 2012; Shamieh
and Hui 2015; Tapsfield and Bates 2011)

Recognition of patients’ needs (Banerjee 2009; Brown et al.
2017; Gafer and Elhaj 2014; Garcia-Gonzalez et al. 2015;
Herce et al. 2014; Kanavos et al. 2009; Lal et al. 2015;
Nwogu et al. 2016; Paiva et al. 2012; Shamieh and Hui 2015;
Wang et al. 2013)

Patient symptom management education (Banerjee 2009; Gafer
and Elhaj 2014; Herce et al. 2014; Lal et al. 2015; Paiva et al,
2012; Shamieh and Hui 2015; Wang et al. 2013)

Strategy coordinator (Herce et al. 2014; Shamieh and Hui 2015;
Tapsfield and Bates 2011)

Adherence to evidence-based practice (Einck et al. 2014;
Galalae et al. 2015)

Strategy tailored to local resources and conditions (Einck et al.
2014; Galalae et al. 2015; Garcia-Gonzalez et al. 2015;
Kanavos et al. 2009)

Information management system (Brown et al. 2017; Nwogu
et al. 2016)

Clearly defined strategy objectives (Agrawal et al. 2011; Brown
et al. 2017; Galalae et al. 2015)

Lack of human resources (Brown et al. 2017; Efstathiou et al.
2016; Einck et al. 2014; Gafer and Elhaj 2014)

Financial constraints (Ali 2016; Nwogu et al. 2016)

Limited political commitment (Ali 2016; Nwogu et al. 2016)

Restrictive pharmacovigilance laws and regulations (Garcia-
Gonzalez et al. 2015; Kanavos et al. 2009)

Drug importation process challenges (Garcia-Gonzalez et al.
2015; Kanavos et al. 2009)

Limited physical infrastructure (Banerjee 2009; Efstathiou
et al. 2016; Einck et al. 2014; Gafer and Elhaj 2014)

Prohibitive treatment costs (Einck et al. 2014; Nwogu et al.
2016)

Lack of WHO essential pain and palliative care medicines
(Gafer and Elhaj 2014)

Fragmented health system (Efstathiou et al. 2016)

Irregular meeting attendance (Agrawal et al. 2011; Brown
et al. 2017)

Limited or lack of radiotherapy equipment (Brown et al.
2017; Efstathiou et al. 2016; Einck et al. 2014; Nwogu et al.
2016)

Poor Internet connectivity (Agrawal et al. 2011; Garcia-
Gonzalez et al. 2015; Kanavos et al. 2009)

Radiotherapy equipment maintenance difficulties (Efstathiou
et al. 2016)

Periodic radiotherapy equipment breakdown (Efstathiou et al.
2016)

Unstable electricity supply (Efstathiou et al. 2016)
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Table 1 (continued)

ICCC levels

Facilitators

Barriers

Community
2014)

Strong community networks (Boit et al. 2014; Herce et al.

Culturally related beliefs, attitudes, and practices towards
cancer and treatment modalities (Efstathiou et al. 2016;
Gafer and Elhaj 2014)

Mobilisation and coordination of resources (Nwogu et al. 2016)

ICCC Innovative Care for Chronic Conditions

Culturally related beliefs, attitudes, and practices
towards cancer and treatment modalities were the only
community-level barrier identified which adversely
impacted on communities or individuals’ non-acceptance
of the radiotherapy and palliative care access improvement
strategies on offer (Efstathiou et al. 2016; Gafer and Elhaj
2014).

Discussion

Unfortunately, there is no high-level evidence to recom-
mend any particular strategy to increase access to cancer
treatments or palliative care in LMICs. Most strategies
have focused on increasing palliative care, and none on
increasing access to surgical care, the mainstay of curative
cancer care (Sullivan et al. 2015).

No strategies to date have been robustly evaluated or
have included a health economic evaluation. None have
made use of an implementation framework. However,
despite limitations in the quality of the studies, the litera-
ture yields valuable insights of relevance to policy-makers,
financiers, and researchers.

The included studies revealed numerous facilitators and
barriers affecting the successful implementation of access
improvement strategies at all three levels of the ICCC
framework. These facilitators and barriers were complex
and overlapping, concerned with: stakeholder engagement,
financial support, supportive learning environment, strong
community networks, lack of human resources, financial
constraints, and limited infrastructure. These results con-
firm the complexity of implementing healthcare change,
which requires an understanding of: processes of imple-
mentation; factors affecting implementation; the introduc-
tion of solutions, scale-up, and longer-term sustainability
(Nilsen 2015; Peters et al. 2013).

Financing, partnership, legislative frameworks, policy
integration, leadership and advocacy, development and
allocation of human resources are key requirements of a
positive policy environment (WHO 2002a). This review
has highlighted the importance of acquiring the necessary
financial support before embarking on any access
improvement strategy. Financing of access improvement
strategies determines who provides funds and who

exercises influence over the funds. International donors
increasing their financing priority have been the key driv-
ing force for strengthening palliative care services in
LMICs (Ali 2016; Boit et al. 2014; Gafer and Elhaj 2014;
Herce et al. 2014; Tapsfield and Bates 2011), while locally
based NGOs ability to established international ties is
central to mobilising international funds for other cancer
treatment initiatives (Nwogu et al. 2016). Donor funding
approach for a specific purpose restricts strategy scope and
limits the sponsors’ ability to address unique local needs.
This mismatch contributes to poor strategy acceptance at
the local level.

The private sector’s financial participation in the health
sector in most LMICs has contributed significantly to the
availability of radiotherapy (Efstathiou et al. 2016),
chemotherapy (Garcia-Gonzalez et al. 2015; Kanavos et al.
2009), and integrated cancer care (Nwogu et al. 2016).
However, private sector financing approach in LMICs
exposes patients without private health insurance and their
families, who make up most of these populations, to
extreme financial hardships, making it impossible for them
to pay or adhere to care. As universal health coverage is yet
to be fully realised in most LMICs (WHO and World Bank
2015), medical expenses related to cancer treatments con-
tinue to serve as a barrier to the successful improvement
strategies implementation (Einck et al. 2014; Nwogu et al.
2016). There is an urgent need to institutionalise an
appropriate financing system at the national level that
offers the right financial incentives for providers and pro-
tects cancer patients from financial hardships (WHO
2007a).

Policies at the international, national, and regional levels
are major issues in the successful implementation of access
improvement strategies. This review identified a paucity of
evidence about policy development and implementation to
improve access to cancer treatments and palliative care.
Recently, WHO (2002a, b) has assumed a more central
position in providing supports for policy development
process in most LMICs, which is crucial to driving in-
country reform. A cancer policy framework helps guide
critical decisions and systematic course of actions by
governments and other stakeholders, both of which are
essential to improving cancer control (Adshead and Thorpe
2008). In LMICs, there remains a significant need for:
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credible policy agenda setting, realistic policy formulation,
timely policy implementation, and periodic policy moni-
toring and evaluation using a theoretical framework (Ex-
worthy 2008). Successful design and implementation of
LMIC cancer control policies require high-quality health
services research evidence, long-term commitment of
resources, institutional capacity to enhance sustainability
and reach of the policy, and co-designed approaches. While
most of the cancer control policies developed in HICs offer
useful starting points, LMIC policy-makers and supporting
partners should consider the context, and power to obtain a
full understanding of local policy process (Exworthy
2008).

Our findings are consistent with other literature on the
need to gain commitment and buy-in from key stakehold-
ers, especially those in positions of authority (Ramaswamy
and Gouillart 2010). Meaningful engagement of key
stakeholders plays an essential role in achieving commit-
ment at the political and community levels. Participatory
and co-design-driven approach to implementation will
assist in structuring health services to deliver effective,
safe, and quality cancer treatments and palliative care.
Participatory approach offers stakeholders a more active
and significant role in: defining their priorities, diagnosing
their challenges, securing funds, and implementing appro-
priate solutions for service improvement (Bate and Robert
2006).

The ICCC framework employs a population health
approach including: promoting continuity and coordina-
tion, encouraging quality through leadership and incen-
tives, organising and equipping healthcare teams, using
information systems, and supporting self-management and
prevention (WHO 2002a). The performance of the health
workforce drives health system improvement strategies and
determines how care is delivered. Developing and
strengthening a country-based and country-led health
workforce education initiative with appropriate interna-
tional support is essential (Chen et al. 2004) if a responsive,
fair, and efficient health outcome is to be realised. A
country-based educational strategy helps reduce the out-
ward migration of skilled health professionals from LMICs
to HICs. An essential step towards achieving universal
access to quality cancer treatments and palliative care is
shifting human resource responsibilities and providing
generalist doctors, nurses, allied health professionals,
clinical pharmacists and community health workers with
the necessary training, assessment tools, and essential
medicines to deliver appropriate hospital and home-based
care (Knaul et al. 2017; Knaul et al. 2011).

Implementation was largely affected by essential
equipment challenges, particularly radiotherapy. Essential
medical equipment, such as linear accelerators and high-
dose-rate brachytherapy, is of paramount importance in
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cancer treatments and palliative care. Access to essential
medical equipment provides the required assurance of
quality, safety, efficacy, cost-effective, and scientific care
delivery (WHO 2007a). However, most LMICs: lack
essential radiotherapy equipment, are faced with periodic
radiotherapy equipment breakdowns, or have poor radio-
therapy equipment maintenance culture. Given that radio-
therapy equipment is expensive to install, it is imperative to
develop and implement specific preventive and corrective
maintenance schedules, procedures, and tasks to reduce
unnecessary operational interruptions due to breakdowns.
These challenges are part of a broader medical equipment
problem in most LMICs. Hence, to improve access to
essential medical equipment, there is a need to develop
simple, quality, and affordable medical technologies. By
designing and engineering tools, and techniques less than
500 nm in size, emerging field of nanotechnology offers
significant opportunity in overcoming different barriers to
cancer treatments (Cuenca et al. 2006). Such technologies
can help reduce the size, weight, shielding, and shipping
costs of medical equipment. Moreover, the technological
advances can lead to a reduction in power consumption
necessary for operating the equipment, and limited heat
production. There should be greater emphasis on devel-
oping solar-powered equipment with high-quality insula-
tion to limit the dependence on national power grid (Atun
et al. 2015).

The ICCC framework assigns significant emphasis to
the community, acknowledging both the individuals living
in a place and the place itself (WHO 2002a). Informed and
prepared community resources help to promote awareness
and reduce stigma, provide leadership and support, and
deliver complementary services to ensure better outcomes
for chronic care conditions (WHO 2002a). Recognising
that community agencies, organisations, institutions,
opinion leaders, and concern citizens are major stake-
holders in strengthening cancer treatments and palliative
care delivery will require promoting acceptance and
understanding of the notion of community involvement in
health and development (Kahssay and Oakley 1999). The
community development literature may prove useful in
designing and implementing access improvement strate-
gies. By definition, community development contributes to
resource mobilisation, local empowerment, capacity
development, and growth of political action through a
network of relationships to help include the perspective and
experience of grassroots (Helling et al. 2005).

Identified gaps
Investing and expanding surgical and radiotherapy capacity

ought to be an important priority for all LMICs. Well-
established knowledge of the minimum standards for
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quality cancer surgery and radiotherapy already exist and
include: establishing or adopting national accreditation
systems, scaling up surgical and radiotherapy workforce,
providing competency licence, and aligning surgical and
radiotherapy access with universal health coverage (Atun
et al. 2015; Meara et al. 2015; Sullivan et al. 2015).

Another gap relates to the lack of incentives and rewards
available for health professionals in LMICs. Incentives and
reward systems should be created for motivating health
professionals. Both financial and non-financial incentives
are essential to encourage health professionals to effec-
tively perform, and engage in innovative clinical practice
(WHO 2002a).

While there is an urgent need to increase the access to
best evidence-based cancer care for people living in
LMICs, this review highlights the importance of access to:
universal health insurance, so that more people who need
cancer care can afford to access the care they need; and
essential cancer and palliative care medications, as per the
WHO lists.

Future directions

There are opportunities to draw valuable lessons from the
experience in developing and implementing HIV/AIDS
strategies in LMICs, as well as cancer treatment and pal-
liative care strategies in HICs. Key among these lessons
are: global mobilisation and investment funds, engagement
of pharmaceutical companies, development of simply
health technologies, strengthening health workforce
capacity, development of a supportive national policy
framework, connecting health system with community
resources, and community participatory in strategy devel-
opment (Khumalo-Sakutukwa et al. 2008; Knaul et al.
2011; Muthee et al. 2018; Narayan et al. 2011). Recog-
nising the importance of national policies in cancer control;
dedicated financial budgets supporting cancer control; high
level of advocacy and community involvement in strategy
design; strong political support and acceptability of cancer
control strategies; progress in cutting-edge technological
advancements; and promoting high-quality cancer research
and evidence-based treatment are critical to taking cancer
care in LMICs to the next stage of their development
(Knaul et al. 2011; Obeidat et al. 2011; Thompson et al.
2017).

Applying existing implementation research theories to
future strategy designs will assist in strengthening the work
undertaken to improve access to cancer treatments and
palliative care in LMICs. Further research assessing
LMICs’ readiness to develop access improvement strate-
gies as an essential precursor to an effective adoption is an
important next step. A readiness assessment provides

strategy implementers with a preliminary understanding of
the barriers and facilitators they are likely to encounter
when implementing improvement strategies (Helfrich et al.
2009). To help prioritise actions and mitigate implemen-
tation barriers, increased focus on readiness is needed so
that evidence base for LMICs capacity, preparedness,
commitment, and willingness to support cancer treatment
and palliative care strategy implementation, sustainability,
and scale-up is available to assist policy-makers. Such
focus is of particularly importance to expanding access to
cancer treatment and palliative care in LMICs.

Strengths and limitations

The systematic search of articles and application of an
internationally recognised framework are strengths of this
review. While this review distilled various facilitators and
barriers to the successful implementation from the studies,
these were not systematically or explicitly investigated
using primary research techniques. The results should be
interpreted with caution because the studies included were
low-level evidence, at the descriptive level except for one
randomised control trial (Wang et al. 2013). None of the
studies referenced the ICCC framework, which may not be
an ideal “fit" for some countries’ health systems.

Conclusion

While modest progress has been made to increase access to
cancer treatments and palliative care in LMICs, some
major gaps still exist. In taking this work forward, LMICs
are advised to adopt internationally recognised frame-
works, such as the ICCC or the WHO’s action framework
intended to strengthen health systems to improve health
outcomes to assist leaders to assess local population needs
and integrate initiatives systematically, engage with the
appropriate stakeholders, and secure the necessary financial
support. It is essential to include an evaluation plan and
budget during the development of the access improvement
strategy. Needs assessment and design evaluation should
be undertaken by an independent evaluator to ensure that a
reliable blind outcome-based analysis is generated.
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Appendix D: Search Strategy for Systematic Review

Database 1: MEDLINE (EBSCO) Search Strategy

Search ID

Search Term

Hits

S1

(MH "Afghanistan") OR (MH "Benin") OR (MH "Burkina Faso") OR (MH "Burundi") OR (MH "Central African Republic") OR (MH "Chad") OR (MH
"Comoros") OR (MH "Democratic Republic of the Congo”) OR (MH "Eritrea”) OR (MH "Ethiopia”) OR (MH "Gambia") OR (MH "Guinea") OR (MH
"Guinea-Bissau") OR (MH "Democratic People's Republic of Korea") OR (MH "Liberia") OR (MH "Madagascar") OR (MH "Malawi") OR (MH "Mali") OR
(MH "Mozambique") OR (MH "Nepal") OR (MH "Niger") OR (MH "Rwanda") OR (MH "Senegal") OR (MH "Sierra Leone") OR (MH "Somalia") OR (MH
"South Sudan") OR (MH "Tanzania") OR (MH "Togo") OR (MH "Uganda") OR (MH "Zimbabwe") OR (MH "Armenia") OR (MH "Bangladesh") OR (MH
"Bhutan") OR (MH "Bolivia") OR (MH "Cape Verde") OR (MH "Cambodia") OR (MH "Cameroon") OR (MH "Congo") OR (MH "Cote d'lvoire") OR (MH
"Djibouti") OR (MH "Egypt") OR (MH "El Salvador") OR (MH "Ghana") OR (MH "Guatemala") OR (MH "Honduras") OR (MH "India") OR (MH "Indonesia")
OR (MH "Kenya") OR (MH "Kosovo") OR (MH "Kyrgyzstan") OR (MH "Lesotho") OR (MH "Mauritania”) OR (MH "Micronesia") OR (MH "Moldova") OR
(MH "Mongolia") OR (MH "Morocco") OR (MH "Myanmar") OR (MH "Nicaragua") OR (MH "Nigeria") OR (MH "Pakistan") OR (MH "Papua New Guinea")
OR (MH "Philippines") OR (MH "Samoa") OR (MH "Sri Lanka") OR (MH "Sudan") OR (MH "Swaziland") OR (MH "Syria") OR (MH "Tajikistan") OR (MH
"Timor-Leste") OR (MH "Tonga") OR (MH "Tunisia") OR (MH "Ukraine") OR (MH "Uzbekistan") OR (MH "Vanuatu") OR (MH "Vietnam") OR (MH
"Yemen") OR (MH "Zambia") OR (MH "Albania") OR (MH "Algeria") OR (MH "American Samoa") OR (MH "Angola") OR (MH "Argentina") OR (MH
"Azerbaijan") OR (MH "Republic of Belarus") OR (MH "Belize") OR (MH "Bosnia and Herzegovina") OR (MH "Botswana") OR (MH "Brazil") OR (MH
"Bulgaria") OR (MH "Colombia") OR (MH "China") OR (MH "Costa Rica") OR (MH "Cuba") OR (MH "Dominica") OR (MH "Dominican Republic") OR (MH
"Equatorial Guinea") OR (MH "Ecuador") OR (MH "Fiji") OR (MH "Gabon") OR (MH "Georgia") OR (MH "Grenada") OR (MH "Iran") OR (MH "Guyana")
OR (MH "Iraq") OR (MH "Jamaica") OR (MH "Jordan") OR (MH "Kazakhstan") OR (MH "Lebanon") OR (MH "Libya") OR (MH "Macedonia (Republic)")
OR (MH "Macedonia (Republic)") OR (MH "Malaysia") OR (MH "Mauritius") OR (MH "Mexico") OR (MH "Montenegro") OR (MH "Namibia") OR (MH
"Palau") OR (MH "Panama") OR (MH "Paraguay") OR (MH "Peru") OR (MH "Romania") OR (MH "Russia") OR (MH "Serbia") OR (MH "South Africa") OR
(MH "Saint Lucia") OR (MH "Saint Vincent and the Grenadines") OR (MH "Suriname") OR (MH "Thailand") OR (MH "Turkey") OR (MH "Turkmenistan")
OR (MH "Venezuela")

792,892

S2

(MH "Developing Countries")

67,876

S3

(MH "Asia, Southeastern+") OR (MH "Asia, Central+") OR (MH "Asia, Northern+") OR (MH "Asia, Western+") OR (MH "Africa+") OR (MH "Central
America+") OR (MH "South America+")

696,824

278



S4

TI ( "Afghanistan” OR "Benin" OR "Burkina Faso" OR "Burundi" OR "Central African Republic" OR "Chad" OR "Comoros" OR "Democratic Republic of the
Congo" OR "Eritrea" OR "Ethiopia" OR "Gambia" OR "Guinea" OR "Guinea-Bissau" OR "Democratic People's Republic of Korea" OR "Liberia" OR
"Madagascar" OR "Malawi" OR "Mali" OR "Mozambique" OR "Nepal" OR "Niger" OR "Rwanda" OR "Senegal" OR "Sierra Leone" OR "Somalia" OR
"South Sudan" OR "Tanzania" OR "Togo" OR "Uganda" OR "Zimbabwe” OR "Armenia" OR "Bangladesh" OR "Bhutan" OR "Bolivia" OR "Cape Verde"
OR "Cambodia" OR "Cameroon" OR "Congo" OR "Cote d'lvoire" OR "Djibouti" OR "Egypt" OR "El Salvador" OR "Ghana" OR "Guatemala" OR
"Honduras" OR "India" OR "Indonesia" OR "Kenya" OR "Kosovo" OR "Kyrgyzstan" OR "Lesotho" OR "Mauritania" OR "Micronesia" OR "Moldova" OR
"Mongolia" OR "Morocco" OR "Myanmar" OR "Nicaragua" OR "Nigeria" OR "Pakistan" OR "Papua New Guinea" OR "Philippines" OR "Samoa" OR "Sri
Lanka" OR "Sudan" OR "Swaziland" OR "Syria" OR "Tajikistan" OR "Timor-Leste" OR "Tonga" OR "Tunisia" OR "Ukraine" OR "Uzbekistan" OR
"Vanuatu" OR "Vietnam" OR "Yemen" OR "Zambia” OR "Albania" OR "Algeria" OR "American Samoa" OR "Angola" OR "Argentina" OR "Azerbaijan" OR
"Republic of Belarus" OR "Belize" OR "Bosnia and Herzegovina" OR "Botswana" OR "Brazil" OR "Bulgaria" OR "Colombia" OR "China" OR "Costa Rica"
OR "Cuba" OR "Dominica" OR "Dominican Republic" OR "Equatorial Guinea" OR "Ecuador" OR "Fiji" OR "Gabon" OR "Georgia" OR "Grenada" OR "Iran"
OR "Guyana" OR "Iraq" OR "Jamaica" OR "Jordan" OR "Kazakhstan" OR "Lebanon” OR "Libya" OR "Macedonia (Republic)" OR "Macedonia (Republic)"
OR "Malaysia" OR "Mauritius" OR "Mexico" OR "Montenegro” OR "Namibia" OR "Palau”" OR "Panama" OR "Paraguay” OR "Peru" OR "Romania" OR
"Russia” OR "Serbia" OR "South Africa” OR "Saint Lucia" OR "Saint Vincent and the Grenadines" OR "Suriname" OR "Thailand" OR "Turkey" OR
"Turkmenistan" OR "Venezuela” )

445,700

S5

TI "third world countr*" OR AB "third world countr*" OR TI "less-developed countr*" OR AB "less-developed countr*" OR Tl "under developed countr*" OR
AB "under developed countr*" OR TI "underdeveloped countr*" OR AB "underdeveloped countr*" OR Tl "developing nation*" OR AB "developing nation™"
OR Tl "less developed nation*" OR "less developed nation*"

5,044

S6

Tl "third world nation*" OR AB "third world nation*" OR TI "underdeveloped nation*" OR AB "underdeveloped nation*" OR Tl "developing countr*" OR AB
"developing countr*" OR TI "low income countr*" OR AB "low income countr*" OR Tl "middle income countr*" OR AB "middle income countr*" OR Tl
"middle income nation*" OR AB "middle income nation*"

58,527

S7

TI( "low and middle income" ) OR AB ( "low and middle income" ) OR Tl "resource limited countr*" OR AB resource limited countr* OR Tl "resource
limited set*" OR AB "resource limited set*" OR Tl "Imic*" OR AB "Imic*"

2,241

S8

S10R S2 OR S3 0OR S4 OR S5 OR S6 OR S7

12,168

S9

(MH "Seychelles") OR (MH "Bahrain") OR (MH "Israel") OR (MH "Kuwait") OR (MH "Malta") OR (MH "Oman") OR (MH "Qatar") OR (MH "Saudi Arabia")
OR (MH "United Arab Emirates") OR (MH "Japan") OR (MH "Korea") OR (MH "Singapore") OR (MH "New Zealand") OR (MH "Australia") OR (MH
"Taiwan") OR (MH "France") OR (MH "Germany") OR (MH "Gibraltar") OR (MH "United Kingdom") OR (MH "Greece") OR (MH "Ireland") OR (MH "ltaly")
OR (MH "Andorra") OR (MH "Austria") OR (MH "Belgium") OR (MH "Portugal") OR (MH "San Marino") OR (MH "Netherlands") OR (MH "Monaco") OR
(MH "Luxembourg") OR (MH "Liechtenstein") OR (MH "Spain") OR (MH "Switzerland")

992,671

S10

S8 NOT S9

1,023,176

S11

(MM "Neoplasmst")

2,539,783

S12

AB “cancer®” OR Tl “cancer*” OR AB “tumo® OR Tl “tumo*” OR AB “malignan*” OR Tl “malignan*”

2,492,644
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S13 S110R $12 3,390,242
S14 (MH "Surgical Oncology") OR (MH "General Surgery") 36,667
S15 AB "surger*" OR Tl "surger*" OR AB "oncolog*" OR Tl "oncolog*" 1,040,148
S16 S14 OR S15 1,064,344
S17 (MH "Radiotherapy+") OR (MH "Radiation Oncology") 162,023
S18 Tl "Radiotherap*" OR AB "Radiotherap*" OR Tl "Brachytherap*" OR AB "Brachytherap*" OR Tl "Radiat* OR AB "Radiat* OR Tl ("external beam 154,640
radiotherapy") OR AB ("external beam radiotherapy")
S19 S17 OR $18 251,743
S20 (MH "Drug Therapy") OR (MH "Chemotherapy, Adjuvant") OR (MH "Antineoplastic Combined Chemotherapy Protocols") OR (MH "Drug Therapy, 379,423
Combination") OR (MH "Antineoplastic Combined Chemotherapy Protocols") OR (MH "Induction Chemotherapy") OR (MH "Maintenance Chemotherapy")
OR (MH "Pharmaceutical Services+")
S21 Tl "chemotherap*' OR AB "chemotherap™ OR TI "drug*" OR AB "drug*" OR AB "pharmac*" OR Tl "pharmac*" OR AB "anticancer*" OR Tl "anticancer*" 2,062,060
OR AB "anti-cancer*" OR Tl "anti-cancer*" OR AB "anti-tumo* OR Tl "anti-tumo™"
S22 S20 OR S21 2,251,254
S23 (MH "Immunotherapy")OR (MH "Molecular Targeted Therapy") 51,596
S24 TI "Immunotherap* OR AB "Immunotherap* OR Tl "Hormon*" OR AB "Hormon*" 545,345
S25 S23 OR S24 578,072
S26 (MM "Palliative Care") OR (MM "Palliative Medicine") OR (MM "Terminally IlI") OR (MM "Terminal Care+") OR (MM "Hospice Care") OR Tl "Palliat*" OR 515,481
AB "Palliat*™" OR Tl "Terminal*" OR AB "Terminal*" OR TI "Hospice* OR AB "Hospice*" OR Tl "end of life care" OR AB "end of life care"
S27 (MH "Delivery of Health Care+") OR (MH "Health Services+") OR (MH "Cancer Care Facilities") OR (MH "Oncology Service, Hospital") 2,373,583
S28 AB “service*” OR Tl “service*” OR AB “facilit” OR Tl “facilit*" 895,555
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S29 TX "interven*" OR AB "interven*" OR Tl "interven*" OR TX "strateg*" OR AB "strateg*" OR Tl "strateg*" OR TX "program*" OR AB "program*" OR TI 4,763,148
"program*" OR TX "approach*" OR AB "approach*" OR TI "approach*"
S30 TX “innovat™ OR AB” innovat™ OR TI "innovat* OR TX “initiati*” OR AB “initiati*” OR TI “initiati* “OR TX "develop*" OR AB "develop*" OR TI "develop™*" 5,957,329
S31 Tl "access™" OR AB "access™" OR TX "access*" OR Tl "deliver*" OR AB "deliver*" OR TX "deliver" OR Tl "availab*" OR AB "availab*" OR TX "availab*" 3,459,668
S32 AB "perspectiv*" OR Tl "perspectiv*" OR AB "exper*" OR Tl "exper*" OR AB "statu*" OR TI "statu*" 3,501,128
S33 S27 OR S28 OR S29 OR S30 OR S31 OR S32 12,456,599
S34 (MH "Primary Prevention+") OR (MH "School Health Services+") OR (MH "Health Education+") OR (MH "Diagnostic Services+") 424,273
S35 (MH "Diagnosis+") 7,562,779
S36 Tl "Prevent*™ OR Tl "Screen*" OR Tl "Early Detect™ OR TI "Aware*" 418,936
S37 (MH "Animal Experimentation+") 8,320
S38 (MH "Animals+") OR (MH "Plants+") 21,153,285
S39 S10 AND S13 AND S16 AND S33 5,230
S40 S10 AND S13 AND S19 AND S33 1,907
S41 S10 AND S13 AND S22 AND S33 5,108
S42 S10 AND S13 AND S25 AND S33 1,133
S43 S10 AND S13 AND S26 AND S33 1,219
S44 S34 OR S35 OR S36 OR S37 OR S38 21,541,484
S45 S10 AND S13 AND S16 AND S33 NOT S44 576
S46 S10 AND S13 AND S19 AND S33 NOT S44 176
S47 S10 AND S13 AND S22 AND S33 NOT S44 491
S48 S10 AND S13 AND S25 AND S33 NOT S44 97
S49 S10 AND S13 AND S26 AND S33 NOT S44 139
S50 Surgery: S10 AND S13 AND S16 AND S33 NOT S44 (Limiters - Date of Publication: 19900101-20171231; English Language) 556
S51 Radiotherapy: S10 AND S13 AND S19 AND S33 NOT S44 (Limiters - Date of Publication: 19900101-20171231; English Language) 170
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S52

Chemotherapy: S10 AND S13 AND S22 AND S33 NOT S44 (Limiters - Date of Publication: 19940101-20171231; English Language)

476

S53

Other essential cancer medicines: S10 AND S13 AND S25 AND S33 NOT S44 (Limiters - Date of Publication: 19900101-20171231; English Language)

93

S54

Palliative Care: S10 AND S13 AND S26 AND S33 NOT S44 (Limiters - Published Date: 19900101-20171231; English Language)

135

Database 2: CINHAL (EBSCO) Search Strategy

Search ID

Search Term

Hits

S1

(MH "Afghanistan") OR (MH "Benin") OR (MH "Burkina Faso") OR (MH "Burundi") OR (MH "Central African Republic") OR (MH "Chad") OR (MH
"Democratic Republic of the Congo") OR (MH "Eritrea”) OR (MH "Ethiopia”) OR (MH "Gambia") OR (MH "Gambia") OR (MH "Guinea") OR (MH "Guinea-
Bissau") OR (MH "Haiti") OR (MH "North Korea") OR (MH "Liberia") OR (MH "Madagascar") OR (MH "Malawi") OR (MH "Mali") OR (MH "Mozambique") OR
(MH "Nepal") OR (MH "Niger") OR (MH "Rwanda") OR (MH "Senegal") OR (MH "Sierra Leone") OR (MH "Somalia") OR (MH "Sudan") OR (MH "Tanzania")
OR (MH "Togo") OR (MH "Uganda") OR (MH "Zimbabwe") OR (MH "Armenia") OR (MH "Bangladesh") OR (MH "Bhutan") OR (MH "Bolivia") OR (MH
"Cape Verde") OR (MH "Cambodia") OR (MH "Cameroon") OR (MH "Congo") OR (MH "Cote d'Ivoire") OR (MH "Djibouti") OR (MH "Egypt") OR (MH "El
Salvador") OR (MH "Ghana") OR (MH "Guatemala") OR (MH "Honduras") OR (MH "India") OR (MH "Indonesia") OR (MH "Kenya") OR (MH "Laos") OR
(MH "Lesotho") OR (MH "Mauritania”) OR (MH "Micronesia") OR (MH "Moldova") OR (MH "Mongolia") OR (MH "Morocco") OR (MH "Myanmar") OR (MH
“Nicaragua") OR (MH "Nigeria") OR (MH "Pakistan") OR (MH "Papua New Guinea") OR (MH "Philippines") OR (MH "Samoa") OR (MH "Sri Lanka") OR
(MH "Swaziland") OR (MH "Syria") OR (MH "Tajikistan") OR (MH "Timor") OR (MH "Tunisia") OR (MH "Ukraine") OR (MH "Uzbekistan") OR (MH
"Vietnam") OR (MH "Yemen") OR (MH "Zambia") OR (MH "Albania") OR (MH "American Samoa") OR (MH "Angola") OR (MH "Angola") OR (MH
"Azerbaijan") OR (MH "Byelarus") OR (MH "Belize") OR (MH "Bosnia-Herzegovina") OR (MH "Botswana") OR (MH "Brazil") OR (MH "Bulgaria") OR (MH
"China") OR (MH "Colombia") OR (MH "Costa Rica") OR (MH "Cuba") OR (MH "Dominica") OR (MH "Dominican Republic") OR (MH "Equatorial Guinea")
OR (MH "Ecuador") OR (MH "Gabon") OR (MH "Georgia") OR (MH "Guyana") OR (MH "Iran") OR (MH "Iraq") OR (MH "Jamaica") OR (MH "Jordan") OR
(MH "Kazakhstan") OR (MH "Lebanon") OR (MH "Libya") OR (MH "Macedonia (Republic)") OR (MH "Malaysia") OR (MH "Mexico") OR (MH "Namibia") OR
(MH "Panama") OR (MH "Paraguay") OR (MH "Peru") OR (MH "Romania") OR (MH "Serbia") OR (MH "South Africa") OR (MH "Suriname") OR (MH
"Thailand") OR (MH "Turkey") OR (MH "Turkmenistan") OR (MH "Venezuela")

131,991

S2

(MH "Developing Countries") OR (MH "Low and Middle Income Countries")

9,418

S3

(MH "Asia, Southeastern+") OR (MH "Asia, Central+") OR (MH "Asia, Northern+") OR (MH "Asia, Western+") OR (MH "Africa+") OR (MH "Central
America+") OR (MH "South America+")

124,122

S4

TI Afghanistan OR Tl "Benin" OR Tl "Burkina Faso" OR TI "Burundi" OR Tl "Central African Republic" OR TI "Chad" OR TI "Democratic Republic of the
Congo" OR TI "Eritrea" OR TI "Ethiopia" OR Tl "Gambia" OR Tl "Guinea" OR TI "Guinea-Bissau"

2,731

S5

Tl "North Korea" OR Tl "Liberia" OR Tl "Madagascar" OR TI "Malawi" OR Tl "Mali" OR Tl "Mozambique" OR TI "Nepal" OR TI "Niger" OR Tl "Rwanda" OR
TI"Senegal" OR Tl "Sierra Leone" OR Tl "Somalia"

2,507
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S6 Tl "Tanzania" OR Tl "Togo" OR Tl "Uganda" OR TI "Zimbabwe" OR Tl "Armenia" OR Tl "Bangladesh" OR Tl "Bhutan" OR Tl "Bolivia" OR Tl "Cape Verde" 4,168
OR Tl "Cambodia" OR TI "Cameroon" OR TI "Congo"

S7 Tl "Cote d'lvoire" OR Tl "Djibouti" OR TI "Egypt" OR Tl "El Salvador" OR Tl "Ghana" OR Tl "Guatemala" OR Tl "Honduras" OR Tl "India" OR Tl "Indonesia" 7,669
ORTI "Kenya" OR Tl "Lesotho" OR Tl "Mauritania"

S8 TI "Micronesia" OR Tl "Moldova" OR Tl "Mongolia" OR Tl "Morocco" OR Tl "Myanmar" OR Tl "Nicaragua" OR Tl "Nigeria" OR Tl "Pakistan" OR TI "Papua 4,158
New Guinea" OR TI "Philippines" OR Tl "Samoa" OR Tl "Sri Lanka"

S9 TI"Sudan" OR Tl "Swaziland" OR Tl "Syria" OR Tl "Tajikistan" OR TI "Timor" OR Tl "Tunisia" OR Tl "Ukraine" OR Tl "Uzbekistan" OR TI "Vietnam" OR Tl 2,583
"Yemen" OR TI "Zambia" OR Tl "Albania"

S10 Tl "Algeria" OR Tl "American Samoa" OR Tl "Angola" OR TI "Argentina" OR TI "Azerbaijan" OR TI "Republic of Byelarus" OR Tl "Belize" OR TI "Bosnia- 4,527
Herzegovina" OR Tl "Botswana" OR Tl "Brazil" OR TI "Bulgaria” OR Tl "Colombia"

S11 TI"China" OR Tl "Costa Rica" OR Tl "Cuba" OR Tl "Dominica" OR TI "Dominican Republic" OR Tl "Equatorial Guinea" OR Tl "Ecuador" OR Tl "Gabon" OR 10,422
Tl "Georgia" OR Tl "Iran" OR Tl "Guyana" OR Tl "Iraq"

S12 Tl "Jamaica" OR Tl "Jordan" OR Tl "Kazakhstan" OR Tl "Lebanon" OR Tl "Libya" OR Tl "Macedonia (Republic)" OR Tl "Macedonia (Republic)" OR Tl 4,388
"Malaysia" OR Tl "Mexico" OR Tl "Namibia" OR Tl "Panama" OR T "Paraguay"

S13 TI"Peru" OR Tl "Romania" OR Tl "Serbia" OR Tl "South Africa" OR Tl "Suriname" OR Tl "Thailand" OR Tl "Turkey" OR TI "Turkmenistan" OR Tl 6,490
"Venezuela"

S14 Tl "third world countr*" OR AB "third world countr*" OR Tl "less-developed countr*" OR AB "less-developed countr*™ OR Tl "under developed countr* OR 665
AB "under developed countr*™" OR Tl "developing nation*™" OR AB "developing nation*" OR TI "less developed nation*" OR AB "less developed nation*"

S15 TI "third world nation*" OR AB "third world nation*" OR Tl "underdeveloped nation*" OR AB "underdeveloped nation*" OR TI "developing countr*" OR AB 8,499
"developing countr*" OR Tl "low income countr*" OR AB "low income countr*" OR Tl "middle income countr*™ OR AB "middle income countr*" OR TI "middle
income nation*" OR AB "middle income nation*"

S16 Tl ( "low and middle income" ) OR AB ( "low and middle income" ) OR Tl "resource limited countr*" OR AB "resource limited countr*" OR Tl "resource 2,071
limited set*™ OR AB "resource limited set*™" OR AB "Imic*" OR "Imic*"

S17 S1OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8 OR S9 OR S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16 172,446

S18 (MH "Australia") OR (MH "Andorra") OR (MH "Austria") OR (MH "Belgium") OR (MH "Albania") OR (MH "Germany") OR (MH "Netherlands") OR (MH 388,137
"Portugal") OR (MH "Switzerland") OR (MH "Spain") OR (MH "United Kingdom+") OR (MH "Luxembourg") OR (MH "Liechtenstein") OR (MH "ltaly") OR
(MH "Taiwan") OR (MH "South Korea") OR (MH "Japan") OR (MH "Hong Kong") OR (MH "Ireland") OR (MH "France") OR (MH "Kuwait") OR (MH "United
Arab Emirates") OR (MH "Oman") OR (MH "Qatar") OR (MH "Saudi Arabia")

S19 S17 NOT S18 160,334
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S20 (MH "Neoplasms+") 223,850
S21 Tl "cancer™" OR AB "cancer*" OR Tl "tumo*" OR AB "tumo*" OR Tl "malignan*' OR AB "malignan*" 201,872
S22 S20 OR S21 289,535
S23 (MH "Surgery, Operative") OR (MH "Oncology") OR (MH "Oncology Surgery") 16,034
S24 Tl "surger* OR AB "surger*" OR Tl "oncolog*" OR AB "oncolog*" 115,669
S25 S23 OR S24 125,845
S26 (MH "Radiotherapy+") OR (MH "Oncology") OR (MH "Radiation Oncology") 16,485
S27 Tl "Radiotherap* OR AB "Radiotherap™" OR TI "Brachytherap*" OR AB "Brachytherap*" OR Tl "Radiat*" OR AB "Radiat*" OR TI ("external beam 24,661
radiotherapy") OR AB ("external beam radiotherapy")
S28 S26 OR S27 33,805
S29 (MH "Drug Therapy") OR (MH "Chemotherapy, Cancer") OR (MH "Chemotherapy, Adjuvant”) OR (MH "Antineoplastic Agents, Combined") 29,635
S30 Tl "chemotherap* OR AB "chemotherap™ OR Tl "drug*" OR AB "drug*" OR Tl "pharmac™ OR AB "pharmac*" OR Tl "anticancer*" OR AB "anticancer* OR 187,111
Tl anti-cancer*™ OR AB anti-cancer™ OR Tl "anti-tumo*" OR AB "anti-tumo*"
S31 $29 OR S30 202,393
S32 (MH "Immunotherapy") OR (MH "Hormone Therapy") 4,455
S33 Tl "immunotherap™ OR AB "immunotherap*" OR Tl "Hormon*" OR AB "Hormon*" 24,670
S34 S32 OR S33 27,144
S35 (MH "Palliative Care") OR (MH "Terminal Care") OR (MH "Hospice Care") 36,597
S36 Tl "palliat*™ OR AB "palliat*" OR Tl "terminal*" OR AB "terminal*" OR TI "hospice*" OR AB "hospice*" OR TI ("end of life care") OR AB ("end of life care") 39,985
837 S35 OR S36 54,035
S38 (MH "Health Care Delivery+") OR MH "Health Services+") OR (MH "Cancer Care Facilities") OR (MH "Oncologic Care") 767,257
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S39 Tl “service™ OR AB “service*” OR Tl “facilit*” OR AB “facilit*” OR Tl "interven*" OR AB "interven*" OR Tl "strateg*" OR AB "strateg*" OR TI "program*" OR 699,000
AB "program*" OR Tl "approach*" OR AB "approach*"
S40 Tl “innovat*” OR AB “innovat*” OR Tl “initiati*” OR AB “initiati*” OR Tl "develop*" OR AB "develop*" OR Tl "access*" OR AB "access™" OR Tl "deliver*" OR 573,553
AB "deliver*" OR Tl "availab*" OR AB "availab*"
S41 Tl "perspectiv*" OR AB "perspectiv*" OR Tl "exper*" OR AB "exper*" OR Tl "statu*" OR AB "statu*" 435,795
S42 S38 OR S39 OR S40 OR S41 1,645,797
S43 (MH "Diagnostic Services+") OR (MH "Diagnosis+") OR (MH "Health Education+") OR (MH "Patient Education+") OR (MH "School Health Services+") OR 913,774
(MH "Student Health Services+")
S44 Tl "Prevent™ OR Tl "Screen*" OR Tl "Screen*" OR Tl "Early Detect™ OR Tl "Aware*" 101,355
S45 (MH "Animals+") 35,360
S46 (MH "Plants+") 54,845
S47 S43 OR S44 OR S45 OR S46 1,037,898
S48 S19 AND S22 AND S25 AND S42 NOT S47 506
S49 S19 AND S22 AND S28 AND S42 NOT S47 172
S50 S19 AND S22 AND S31 AND S42 NOT S47 418
S51 S19 AND S22 AND S34 AND S42 NOT S47 42
S52 S19 AND S22 AND S37 AND S42 NOT S47 362
S53 Surgery: S19 AND S22 AND S25 AND S42 NOT S47 (19900101-20171231 432
Narrow by Language: - english)
S54 Radiotherapy: S19 AND S22 AND S28 AND S42 NOT S47 (19900101-20171231 155
Narrow by Language: - english)
S55 Chemotherapy: S19 AND S22 AND S31 AND S42 NOT S47 (19900101-20171231 359
Narrow by Language: - english)
S56 Other essential cancer medicines: S19 AND S22 AND S34 AND S42 NOT S47 (19900101-20171231 41

Narrow by Language: - english)
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S57 Palliative Care: S19 AND S22 AND S37 AND S42 NOT S47 (19900101-20171231 329
Narrow by Language: - english)
Database 3: Cochrane Library Search Strategy
Search ID Search Terms Hits
# 1 | MeSH descriptor: [Afghanistan] explode all trees 34
# 2 | MeSH descriptor: [Benin] explode all trees 45
# 3 | MeSH descriptor: [Burkina Faso] explode all trees 111
# 4 | MeSH descriptor: [Burundi] explode all trees 9
# 5 | MeSH descriptor: [Central African Republic] explode all trees 10
# 6 | MeSH descriptor: [Chad] explode all trees 5
# 7 | MeSH descriptor: [Comoros] explode all trees 1
# 8 | MeSH descriptor: [Congo] explode all trees 12
# 9 | MeSH descriptor: [Eritrea] explode all trees 2
# 10 | MeSH descriptor: [Ethiopia] explode all trees 139
# 11 | MeSH descriptor: [Gambia] explode all trees 208
# 12 | MeSH descriptor: [Guinea] explode all trees 6
# 13 | MeSH descriptor: [Guinea-Bissau] explode all trees 79
# 14 | MeSH descriptor: [Haiti] explode all trees 50
# 15 | MeSH descriptor: [Democratic People's Republic of Korea] explode all trees 3
# 16 | MeSH descriptor: [Liberia] explode all trees 14
# 17 | MeSH descriptor: [Madagascar] explode all trees 34
# 18 | MeSH descriptor: [Malawi] explode all trees 249
# 19 | MeSH descriptor: [Mali] explode all trees 75
# 20 | MeSH descriptor: [Mozambique] explode all trees 67
# 21 | MeSH descriptor: [Nepal] explode all trees 221
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# 22 | MeSH descriptor: [Niger] explode all trees 32
# 23 | MeSH descriptor: [Rwanda] explode all trees 42
# 24 | MeSH descriptor: [Senegal] explode all trees 82
# 25 | MeSH descriptor: [Sierra Leone] explode all trees 26
# 26 | MeSH descriptor: [Somalia] explode all trees 9
# 27 | MeSH descriptor: [Sudan] explode all trees 81
# 28 | MeSH descriptor: [Tanzania] explode all trees 469
# 29 | MeSH descriptor: [Togo] explode all trees 12
# 30 | MeSH descriptor: [Zimbabwe] explode all trees 158
# 31 | MeSH descriptor: [Armenia] explode all trees 8
# 32 | MeSH descriptor: [Bangladesh] explode all trees 490
# 33 | MeSH descriptor: [Bhutan] explode all trees 1
# 34 | MeSH descriptor: [Bolivia] explode all trees 35
# 35 | MeSH descriptor: [Cape Verde] explode all trees 0
# 36 | MeSH descriptor: [Cambodia] explode all trees 83
# 37 | MeSH descriptor: [Cameroon] explode all trees 94
# 38 | MeSH descriptor: [Congo] explode all trees 12
# 39 | MeSH descriptor: [Cote d'lvoire] explode all trees 75
# 40 | MeSH descriptor: [Djibouti] explode all trees 1
# 41 | MeSH descriptor: [Egypt] explode all trees 291
# 42 | MeSH descriptor: [El Salvador] explode all trees 3
# 43 | MeSH descriptor: [Ghana] explode all trees 230
# 44 | MeSH descriptor: [Guatemala] explode all trees 109
# 45 | MeSH descriptor; [Honduras] explode all trees 33
# 46 | MeSH descriptor: [India] explode all trees 1772
# 47 | MeSH descriptor: [Indonesia] explode all trees 267
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# 48 | MeSH descriptor: [Kenya] explode all trees 560
# 49 | MeSH descriptor: [Micronesia] explode all trees 2
# 50 | MeSH descriptor: [Kyrgyzstan] explode all trees 4
# 51 | MeSH descriptor: [Lesotho] explode all trees 2
# 52 | MeSH descriptor: [Mauritania] explode all trees 2
# 53 | MeSH descriptor: [Micronesia] explode all trees 2
# 54 | MeSH descriptor: [Moldova] explode all trees 1
# 55 | MeSH descriptor: [Mongolia] explode all trees 16
# 56 | MeSH descriptor: [Morocco] explode all trees 32
# 57 | MeSH descriptor: [Myanmar] explode all trees 53
# 58 | MeSH descriptor: [Nicaragua] explode all trees 25
# 59 | MeSH descriptor: [Nigeria] explode all trees 492
# 60 | MeSH descriptor: [Pakistan] explode all trees 338
# 61 | MeSH descriptor: [Papua New Guinea] explode all trees 54
# 62 | MeSH descriptor: [Philippines] explode all trees 137
# 63 | MeSH descriptor: [Samoa] explode all trees 4
# 64 | MeSH descriptor: [Atlantic Islands] explode all trees 2
# 65 | MeSH descriptor: [Sri Lanka] explode all trees 83
# 66 | MeSH descriptor: [Swaziland] explode all trees 7
# 67 | MeSH descriptor: [Syria] explode all trees 14
# 68 | MeSH descriptor: [Tajikistan] explode all trees 2
# 69 | MeSH descriptor: [Timor-Leste] explode all trees 1
# 70 | MeSH descriptor: [Tonga] explode all trees 1
# 71 | MeSH descriptor: [Tunisia] explode all trees 46
# 72 | MeSH descriptor: [Ukraine] explode all trees 46
# 73 | MeSH descriptor: [Uzbekistan] explode all trees 7
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# 74 | MeSH descriptor: [Vanuatu] explode all trees 4
# 75 | MeSH descriptor: [Vietnam] explode all trees 292
# 76 | MeSH descriptor: [Yemen] explode all trees 7
# 77 | MeSH descriptor: [Zambia] explode all trees 223
# 78 | MeSH descriptor: [Albania] explode all trees

# 79 | MeSH descriptor: [Algeria] explode all trees

# 80 | MeSH descriptor: [American Samoa] explode all trees

# 81 | MeSH descriptor: [Angola] explode all trees

# 82 | MeSH descriptor: [Argentina] explode all trees 179
# 83 | MeSH descriptor: [Azerbaijan] explode all trees 4
# 84 | MeSH descriptor: [Republic of Belarus] explode all trees 26
# 85 | MeSH descriptor: [Belize] explode all trees

# 86 | MeSH descriptor: [Bosnia and Herzegovina] explode all trees

# 87 | MeSH descriptor: [Botswana] explode all trees 47
# 88 | MeSH descriptor: [Brazil] explode all trees 1129
# 89 | MeSH descriptor: [Bulgaria] explode all trees 36
# 90 | MeSH descriptor: [China] explode all trees 3530
# 91 | MeSH descriptor: [Colombia] explode all trees 141
# 92 | MeSH descriptor: [Costa Rica] explode all trees 35
# 93 | MeSH descriptor: [Cuba] explode all trees 53
# 94 | MeSH descriptor: [Dominica] explode all trees 0
# 95 | MeSH descriptor: [Dominican Republic] explode all trees 29
# 96 | MeSH descriptor: [Equatorial Guinea] explode all trees 3
# 97 | MeSH descriptor: [Ecuador] explode all trees 61
# 98 | MeSH descriptor: [Fiji] explode all trees 9
# 99 | MeSH descriptor: [Gabon] explode all trees 40
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# 100 | MeSH descriptor: [Georgia] explode all trees 205
# 101 | MeSH descriptor: [Grenada] explode all trees 0
# 102 | MeSH descriptor: [Guyana] explode all trees 3
# 103 | MeSH descriptor: [Iran] explode all trees 843
# 104 | MeSH descriptor: [Iraqg] explode all trees 42
# 105 | MeSH descriptor: [Jamaica] explode all trees 59
# 106 | MeSH descriptor: [Jordan] explode all trees 46
# 107 | MeSH descriptor: [Kazakhstan] explode all trees 6
# 108 | MeSH descriptor: [Lebanon] explode all trees 41
# 109 | MeSH descriptor: [Libya] explode all trees 5
# 110 | MeSH descriptor: [Macedonia (Republic)] explode all trees 4
# 111 | MeSH descriptor: [Malaysia] explode all trees 227
# 112 | MeSH descriptor: [Indian Ocean Islands] explode all trees 134
# 113 | MeSH descriptor: [Mauritius] explode all trees 1
# 114 | MeSH descriptor: [Mexico] explode all trees 558
# 115 | MeSH descriptor: [Montenegro] explode all trees 1
# 116 | MeSH descriptor: [Namibia] explode all trees 8
# 117 | MeSH descriptor: [Palau] explode all trees 0
# 118 | MeSH descriptor: [Panama] explode all trees 1
# 119 | MeSH descriptor: [Paraguay] explode all trees 3
# 120 | MeSH descriptor: [Peru] explode all trees 180
# 121 | MeSH descriptor: [Romania] explode all trees 89
# 122 | MeSH descriptor: [Russia] explode all trees 320
# 123 | MeSH descriptor: [Siberia] explode all trees 13
# 124 | MeSH descriptor: [South Africa] explode all trees 924
# 125 | MeSH descriptor: [Saint Lucia] explode all trees 0
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# 126 | MeSH descriptor: [Saint Vincent and the Grenadines] explode all trees 0
# 127 | MeSH descriptor: [Suriname] explode all trees 13
# 128 | MeSH descriptor: [Thailand] explode all trees 1023
# 129 | MeSH descriptor: [Turkey] explode all trees 666
# 130 | MeSH descriptor: [Turkmenistan] explode all trees 1
# 131 | MeSH descriptor: [Venezuela] explode all trees 49
# 132 | #1 or #2 or #3 or #4 or #5 or #6 or #7 or #8 or #9 or #10 or #11 or #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21 or #22 or 18232

#23 or #24 or #25 or #26 or #27 or #28 or #29 or #30 or #31 or #32 or #33 or #34 or #35 or #36 or #37 or #38 or #39 or #40 or #41 or #42 or

#43 or #44 or #45 or #46 or #47 or #48 or #49 or #50 or #51 or #52 or #53 or #54 or #55 or #56 or #57 or #58 or #59 or #60 or #61 or #62 or

#63 or #64 or #65 or #66 or #67 or #68 or #69 or #70 or #71 or #72 or #73 or #74 or #75 or #76 or #77 or #78 or #79 or #80 or #81 or #82 or

#83 or #84 or #85 or #86 or #37 or #38 or #89 or #90 or #91 or #92 or #93 or #94 or #95 or #96 or #97 or #98 or #99 or #100 or #101 or #102

or #103 or #104 or #105 or #106 or #107 or #108 or #109 or #110 or #111 or #112 or #113 or #114 or #115 or #116 or #117 or #118 or #119 or

#120 or #121 or #122 or #123 or #124 or #125 or #126 or #127 or #128 or #129 or #130 or #131
# 133 | MeSH descriptor: [Developing Countries] explode all trees 1013
# 134 | MeSH descriptor: [Asia, Southeastern] explode all trees 2316
# 135 | MeSH descriptor: [Asia, Central] explode all trees 25
# 136 | MeSH descriptor: [Asia, Western] explode all trees 5293
# 137 | MeSH descriptor: [Africa] explode all trees 5879
# 138 | Afghanistan:ti or Benin:ti or Burkina Faso:ti or Burundi:ti or Central African Republic:ti (Word variations have been searched) 249
# 139 | Chad:ti or Comoros:ti or Congo:ti or Eritrea:ti or Ethiopia:ti (Word variations have been searched) 295
# 140 | Gambia:ti or Guinea:ti or Guinea-Bissau:ti or Haiti:ti or Korea:au (Word variations have been searched) 369
# 141 | Liberia:ti or Madagascar:ti or Malawi:ti or Mali:ti or Mozambique:ti (Word variations have been searched) 456
# 142 | Nepal:ti or Niger:ti or Rwanda:ti or Senegal:ti or Sierra Leone:ti (Word variations have been searched) 493
# 143 | Somalia:ti or Sudan:ti or Tanzania:ti or Togo:ti or Uganda:ti (Word variations have been searched) 1065
# 144 | Zimbabwe:ti or Armenia:ti or Bangladesh:ti or Bhutan:ti or Bolivia:ti (Word variations have been searched) 606
# 145 | Cape Verde:ti or Cambodia:ti or Cameroon:ti or Cote d'lvoire:ti or Djibouti:ti (Word variations have been searched) 252
# 146 | Egypt:ti or El Salvador:ti or Ghana:ti or Guatemala:ti or Honduras:ti (Word variations have been searched) 419
# 147 | India:ti or Indonesia:ti or Kenya:ti or Kiribati:ti or Kosovo:ti (Word variations have been searched) 1931
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# 148 | Kyrgyz Republic:ti or Lao:ti or Lesotho:ti or Mauritania:ti or Micronesia:ti (Word variations have been searched) 47
# 149 | Moldova:ti or Mongpolia:ti or Morocco:ti or Myanmar:ti or Nicaragua:ti (Word variations have been searched) 119
# 150 | Nigeria:ti or Pakistan:ti and Papua New Guinea:ti or Philippines:ti or Samoa:ti (Word variations have been searched) 404
# 151 | Sao Tome and Principe:ti or Solomon Islands:ti or Sri Lanka:ti or Swaziland:ti or Syria:ti (Word variations have been searched) 99
# 152 | Tajikistan:ti or Timor-Leste:ti or Tonga:ti or Tunisia:ti or Ukraine:ti (Word variations have been searched) 50
# 153 | Uzbekistan:ti or Vanuatu:ti or Vietnam:ti or West Bank and Gaza:ti or Yemen:ti (Word variations have been searched) 255
# 154 | Zambia:ti or Albania:ti or Algeria:ti or American Samoa:ti or Angola:ti (Word variations have been searched) 194
# 155 | Argentina:ti or Azerbaijan:ti or Belarus:ti or Belize:ti or "Bosnia and Herzegovina":ti (Word variations have been searched) 127
# 156 | Botswana:ti or Brazil:ti or Bulgaria:ti or China:ti or Colombia:ti (Word variations have been searched) 2329
# 157 | "Costa Rica":ti or Cuba:ti or Dominica:ti or "Dominican Republic":ti or "Equatorial Guinea":ti (Word variations have been searched) 74
# 158 | Ecuador:ti or Fiji:ti or Gabon:ti or Georgia:ti or Grenada:ti (Word variations have been searched) 122
# 159 | Guyana:ti or Iran:ti or Iraq:ti or Jamaica:ti or Jordan:ti (Word variations have been searched) 508
# 160 | Kazakhstan:ti or Lebanon:ti or Libya:ti or Macedonia:ti or Malaysia:ti (Word variations have been searched) 199
# 161 | Maldives:ti or Marshall Islands:ti or Mauritius:ti or Mexico:ti or Montenegro:ti (Word variations have been searched) 335
# 162 | Namibia:ti or Palau:ti or Panama:ti or Paraguay:ti or Peru:ti (Word variations have been searched 192
# 163 | Romania:ti or Russian:ti or Serbia:ti or South Africa:ti or St. Lucia:ti (Word variations have been searched) 1012
# 164 | St. Vincent and the Grenadines:ti or Suriname:ti or Thailand:ti or Turkey:ti or Turkmenistan:ti (Word variations have been searched) 712
# 165 | Tuvalu:ti or Venezuela:ti (Word variations have been searched) 35
# 166 | "third world countr™":i or "less-developed countr*":ti or "under developed count™ti or "developing nation*":ti or "less developed nation*"i 18
(Word variations have been searched)
# 167 | "third world nation*":ti or "underdeveloped nation*":ti or "developing countr*":ti or "low income countr*":ti or "middle income countr*":ti (Word 618
variations have been searched)
# 168 | "middle income nation*":ti or "low and middle income":i or "resource limited countr*":ti or "resource limited set*":ti or "Imic*":ti (Word variations 267
have been searched)
# 169 | #132 or #133 or #134 or #135 or #136 or #137 or #138 or #139 or #140 or #141 or #142 or #143 or #144 or #145 or #146 or #147 or #148 or 27755
#149 or #150 or #151 or #152 or #153 or #154 or #155 or #156 or #157 or #158 or #159 or #160 or #161 or #162 or #163 or #164 or #165 or
#166 or #167 or #168
# 170 | MeSH descriptor: [Australia] explode all trees 3500
# 171 | MeSH descriptor: [Austria] explode all trees 381
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# 172 | MeSH descriptor: [Belgium] explode all trees 549
# 173 | MeSH descriptor: [Albania] explode all trees 1
# 174 | MeSH descriptor: [Germany] explode all trees 2914
# 175 | MeSH descriptor: [Netherlands] explode all trees 3169
# 176 | MeSH descriptor: [Portugal] explode all trees 131
# 177 | MeSH descriptor: [Switzerland] explode all trees 639
# 178 | MeSH descriptor: [Spain] explode all trees 1371
# 179 | MeSH descriptor: [Great Britain] explode all trees 6119
# 180 | MeSH descriptor: [Luxembourg] explode all trees 4
# 181 | MeSH descriptor: [Liechtenstein] explode all trees 0
# 182 | MeSH descriptor: [Italy] explode all trees 1932
# 183 | MeSH descriptor: [Taiwan] explode all trees 885
# 184 | MeSH descriptor: [Japan] explode all trees 2527
# 185 | MeSH descriptor: [Hong Kong] explode all trees 566
# 186 | MeSH descriptor: [Ireland] explode all trees 253
# 187 | MeSH descriptor: [France] explode all trees 1418
# 188 | MeSH descriptor: [Kuwait] explode all trees 27
# 189 | MeSH descriptor: [United Arab Emirates] explode all trees 17
# 190 | MeSH descriptor: [Oman] explode all trees 13
# 191 | MeSH descriptor: [Qatar] explode all trees 6
# 192 | MeSH descriptor: [Saudi Arabia] explode all trees 149
# 193 | #170 or #171 or #172 or #173 or #174 or #175 or #176 or #177 or #178 or #179 or #180 or #181 or #182 or #183 or #184 or #185 or #186 or 25780
#187 or #188 or #189 or #190 or #191 or #192
# 194 | #169 not #193 26555
# 195 | MeSH descriptor: [Neoplasms] explode all trees 61678
# 196 | "cancer*"ti,ab,kw or "tumo*":ti,ab,kw or "malignan*":ti,ab,kw (Word variations have been searched) 118517
# 197 | #195 or #196 134738
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# 198 | MeSH descriptor: [General Surgery] explode all trees 363
# 199 | MeSH descriptor: [Medical Oncology] explode all trees 243
# 200 | "surger*":ti,ab,kw or "oncolog*":ti,ab,kw (Word variations have been searched) 124693
# 201 | #198 or #199 or #200 124693
# 202 | MeSH descriptor: [Radiotherapy] explode all trees 6198
# 203 | MeSH descriptor: [Radiation Oncology] explode all trees 50
# 204 | "radiotherap*":ti,ab,kw or "brachytherap*":ti,ab,kw or "radiat*":ti,ab,kw or "external beam radiotherapy":i,ab,kw (Word variations have been 27146
searched)
# 205 | #202 or #203 or204 6198
# 206 | MeSH descriptor: [Drug Therapy] explode all trees 133128
# 207 | MeSH descriptor: [Drug Therapy, Combination] explode all trees 42315
# 208 | MeSH descriptor: [Antineoplastic Agents] explode all trees 12138
# 209 | "chemotherap*":ti,ab,kw or "drug*":ti,ab,kw or "pharmac*":ti,ab,kw or "anticancer*":ti,ab,kw or "anti-tumo*":ti,ab,kw (Word variations have been 381222
searched)
# 210 | #206 or #207 or #208 or #209 419862
# 211 | MeSH descriptor: [Immunotherapy] explode all trees 7864
# 212 | MeSH descriptor: [Molecular Targeted Therapy] explode all trees 114
# 213 | "immunotherap*"ti,ab,kw or "Hormon*":ti,ab,kw (Word variations have been searched) 43367
# 214 | #211 or #212 or #213 49209
# 215 | MeSH descriptor: [Palliative Care] explode all trees 1648
# 216 | MeSH descriptor: [Hospice Care] explode all trees 109
# 217 | MeSH descriptor: [Terminal Care] explode all trees 455
# 218 | "palliat™ti,ab,kw or "terminal*":ti,ab,kw or "hospice*"i,ab,kw or "end of life care":ti,ab,kw (Word variations have been searched) 11605
# 219 | #215 or #216 or #217 or #218 11631
# 220 | MeSH descriptor: [Delivery of Health Care] explode all trees 45970
# 221 | MeSH descriptor: [Health Services] explode all trees 90781
# 222 | MeSH descriptor: [Cancer Care Facilities] explode all trees 90
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# 223 | "service™"ti,ab,kw or "facilit*":ti,ab,kw or "interven*":ti,ab,kw or "strateg*":ti,ab,kw or "program*":ti,ab,kw (Word variations have been searched) 237274
# 224 | "approach*":ti,abkw or "innovat™":ti,ab,kw or "initiati*":ti,ab,kw or "develop*":ti,ab,kw or "access*":ti,ab,kw (Word variations have been searched) 166805
# 225 | "deliver™"ti,ab,kw or "availab™"ti,ab,kw or "perspectiv*":ti,ab,kw or "exper*":ti,ab,kw or "statu*":ti,ab,kw (Word variations have been searched) 269256
# 226 | #220 or #221 or #222 or #223 or #224 or #225 526337
# 227 | MeSH descriptor: [Diagnostic Services] explode all trees 5666
# 228 | MeSH descriptor: [Diagnosis] explode all trees 308313
# 229 | MeSH descriptor: [Immunization] explode all trees 4827
# 230 | MeSH descriptor: [Health Education] explode all trees 12187
# 231 | MeSH descriptor: [Patient Education as Topic] explode all trees 8103
# 232 | MeSH descriptor: [School Health Services] explode all trees 1341
# 233 | MeSH descriptor: [Student Health Services] explode all trees 60
# 234 | "Prevent™"ti or "Screen*":ti or "Early Detect*":ti or "Aware*":ti (Word variations have been searched) 49945
# 235 | MeSH descriptor: [Animals] explode all trees 8252
# 236 | MeSH descriptor: [Plants] explode all trees 10018
# 237 | #227 or #228 or #229 or #230 or #231 or #231 or #232 or #233 or #234 or #235 or #236 363330
# 238 | Surgery: #194 and #197 and #201 and #226 not #237 97
# 239 | Radiotherapy: #194 and #197 and #205 and #226 not #237 6
# 240 | Chemotherapy: #194 and #197 and #210 and #226 not #237 190
# 241 | Other essential cancer medicines: #194 and #197 and #214 and #226 not #237 15
# 242 | Palliative Care: #194 and #197 and #219 and #226 not #237 9
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Appendix E: Semi-Structured Interviews Invitational Email

Ethics Reference Number: ETH18-2187

[Start email invitation]

This email is to introduce Andrew Donkor, a radiation therapist from Ghana who is a doctoral

student at the Faculty of Health, University of Technology Sydney. | am part of his supervisory

team.

Andrew’s doctoral research aims to identify the barriers and facilitators to radiotherapy service

development, implementation and/or sustainability in low- and middle-income countries.

We would like to invite you to participate in a 30-45 minutes interview via Voice over Internet

Protocols (VolP) to explore your experience in strengthening radiotherapy services in low- and

middle-income countries.

| have copied Andrew into this email. If you are interested, please email Andrew and he will

provide you with more information about this qualitative study should you wish to find out more.

Thank you for considering this invitation.
Best wishes,
[End of email]

Email to be sent by:

Jane Phillips, RN PhD, FACN
Professor Palliative Nursing, Director IMPACCT

IMPACCT — Improving Palliative, Aged and Chronic Care through Clinical Research and

Translation

Faculty of Health, UTS

T. +61 (02) 9514 4862 M. +61

Level 3, 235 Jones St. Ultimo NSW 2007
PO Box 123. Broadway NSW 2007 Australia

Or

Sanchia Aranda, RN PhD

Professor and CEO Cancer Council Australia
Faculty of Health, UTS

T. +61 (02) 8063 4111 Fax. +61 (02) 8063 4101
Level 14, 477 Pitt St. Sydney

PO Box 4708. NSW 2000 Australia
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Appendix F: Participant Information Sheet

Ethics Reference Number: ETH18-2187
WHO IS DOING THE RESEARCH?

My name is Andrew Donkor and | am a doctoral student at UTS. My supervisors are Professor
Jane Phillips, Doctor Tim Luckett and Professor Sanchia Aranda.

WHAT IS THIS RESEARCH ABOUT?

This research is to find out about the barriers and facilitators to the successful development,
implementation and/or sustainability of radiotherapy services in low- and middle-income
countries. Our research seeks to explore the views of global and local radiotherapy experts with
the intention to gain insights into multiple radiotherapy initiatives across a range of low- and
middle-income countries.

FUNDING

This research is part of my doctoral project, which is funded by a UTS International Research
Scholarship and UTS President’s Scholarship.

WHY HAVE | BEEN ASKED?

You have been invited to participate in this study because of your expertise in strengthening
radiotherapy services in low- and middle-income countries. Your contact details were obtained
from international agencies, such as World Health Organisation, International Atomic Energy
Agency, or Lancet Commission on Radiotherapy and Union for International Cancer Control.

IF I SAY YES, WHAT WILL IT INVOLVE?

If you decide to participate, you will be asked to partake in a 30-45 minutes semi-structured
interview that will be audio recorded and transcribed. The interview will be conducted via
telephone or Voice over Internet Protocols (VolP). Before answering any question, you will be
asked to give verbal consent on tape.

We will ask questions such as:

e Can you tell me about a project that you were involved in where you developed and
implemented a radiotherapy service in a low- and middle-income country?

e Can you tell me about the barriers and facilitators?

e Can you tell me why the barriers and facilitators were important?

e Can you tell me what you would do differently next time?

e We will be interested to find out if there are other people who were involved in the project
who might give a different perspective (e.g. local versus international).

You will be given the opportunity via email to verify or refute emerging themes in the analysis.

ARE THERE ANY RISKS/INCONVENIENCE?

The main risk from this study is the inconvenience caused by allocating 30-45 minutes to be
interviewed. Participants will reserve the right not to answer any questions they prefer not to.

DO I HAVE TO SAY YES?

Participation in this study is voluntary. It is completely up to you whether or not you decide to take
part.

WHAT WILL HAPPEN IF | SAY NO?

If you decide not to participate, it will not affect your relationship with the researchers or the
University of Technology Sydney. If you wish to withdraw from the study once it has started, you
can do so at any time without having to give a reason, by contacting Andrew Donkor by email at
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Andrew.Donkor@student.uts.edu.au. If you withdraw from the study prior to final reporting, the
transcripts from your interview will be destroyed.

CONFIDENTIALITY

All the information you provide will be treated confidentially. Confidentiality will be protected by
removing any personal identifying information from the transcripts. A master list will be created,
and key informants will be assigned unique codes for easy identification and tracking. This list will
be kept separately from any identifiable data in password protected electronic location. Only the
research team will have access to the data. Your information will only be used for the purpose of
this research project and it will only be disclosed with your permission, except as required by law.

We plan to publish the results in a peer reviewed journal, as well as present it in international and
local conferences. In any report, information will be provided in such a way that you cannot be
identified.

WHAT IF | HAVE CONCERNS OR A COMPLAINT?

If you have concerns about the research that you think | or my supervisors can help you with,
please feel free to contact us on:

i. Andrew Donkor
IMPACCT, Faculty of Health
University of Technology Sydney
Building 10, Level 3, Room 300
Andrew.Donkor@student.uts.edu.au
+61

ii. Prof. Jane Philips

Jane.Phillips@uts.edu.au

iii. Dr. Tim Luckett

Tim.Luckett@uts.edu.au

You will be given a copy of this form to keep.

NOTE:

This study has been approved by the University of Technology Sydney Human Research Ethics Committee
[UTS HREC]. If you have any concerns or complaints about any aspect of the conduct of this research,
please contact the Ethics Secretariat on ph.: +61 2 9514 2478 or email: Research.Ethics@uts.edu.au, and
quote the UTS HREC reference number. Any matter raised will be treated confidentially, investigated and
you will be informed of the outcome.
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Appendix G: Participant Validation Invitational Email

Ethics Reference Number: ETH18-2187
[email invitation]

Dear Prof/Dr/Mr/Mrs...,

Thank you for participating in the interview held on [specific date for each expert] about barriers
and facilitators to establishing radiotherapy services in low- and middle-income countries.
We’ve had the chance to analyse the data, which has led to several item requirements. We
would be glad if you can help us confirm these item requirements by contributing to the next
step of this project, which is to develop a guide to assess a country’s ‘readiness’ for

radiotherapy service development.

Based on this conversation, we have drafted a “country-level radiotherapy service development
readiness assessment guide’ to be used by LMIC’s who are keen to establish a new
radiotherapy service. This guide is designed to assist the team to identify the steps required and
to identify any opportunities and barriers to establishing a radiotherapy service early in the
planning process. This readiness assessment guide is intended to provide practical support for

a more flexible planning approach by LMICs themselves, as well as by international agencies.

During our conversation, you spoke largely about building and sustaining strong political
commitment, long-term financial strategy, maintenance approaches and leveraging off
radiotherapy service to build a comprehensive cancer service. We suggest that you focus on
commitment, capacity and catalyst requirements; however, feel free to review the other

requirement if there is time [personalised for each expert].

The attached draft ‘radiotherapy service development readiness self-assessment quide’
includes all of the item requirements generated from the interviews and literature review. Given
its broad scope, | realise that there may be some items which are outside your experience that
you don’t feel able to comment on, so feel free to indicate this where appropriate. While the
items are presented as being conceptually discrete, we recognise that establishing and
sustaining a radiotherapy service is a process of continuous adaptation rather than one of linear

progress.

Please see attached instructions for how to confirm the item requirements. If you prefer, there is
an option to complete via a telephone interview instead. After you and others have completed
this round of feedback, the plan is for me to revise the guide and then get back in touch for your
further review. The document is still in development and has confidentially been shared with

you.

| would of course be very happy to answer any questions you might have.
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Thank you for considering this invitation.

Best wishes,
[End of email]
Email to be sent by:

Andrew Donkor,

On behalf of the research team.
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Appendix H: Participant Validation Follow-Up Invitational Email

Ethics Reference Number: ETH18-2187
[email invitation]

Dear Prof/Dr/Mr/Mrs...,

This is with reference to our recent invitation email requesting for your participation in a
participant validation study. We did not receive a reply from you. Please accept this follow-up
invitation to participate in the validation study regarding the development and confirmation of
readiness requirements and criteria for radiotherapy service establishment in low- and middle-

income countries.

Your knowledge and experience in establishing, improving and/or delivering radiotherapy
services in low- and middle-income countries will make a significant contribution to developing a

readiness assessment guide.

Please refer to the initial invitational email below and attached information sheet for more

information.

| would of course be very happy to answer any questions you might have.

Thank you for considering this invitation.

Best wishes,
[End of email]
Email to be sent by:

Andrew Donkor,

On behalf of the research team.
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Appendix I: Ethics Application Approved as Low Risk

research.ethics@uts.edu.au
Mon 06/08/2018 20:16
Dear Applicant

Your local research office has reviewed your application titled, "ldentifying key informants’
perceptions of the barriers and facilitators for establishing sustainable radiotherapy services in
low and middle-income countries: a qualitative study", and agreed that this application now
meets the requirements of the National Statement on Ethical Conduct in Human Research
(2007) and has been approved on that basis. You are therefore authorised to commence
activities as outlined in your application, subject to any conditions detailed in this document.
You are reminded that this letter constitutes ethics approval only. This research project must
also be undertaken in accordance with all UTS policies and guidelines including the Research
Management Policy (http://www.gsu.uts.edu.au/policies/research-management-policy.html).
Your approval number is UTS HREC REF NO. ETH18-2187.

Approval will be for a period of five (5) years from the date of this correspondence subject to the

submission of annual progress reports.

The following standard conditions apply to your approval:

* Your approval number must be included in all participant material and advertisements. Any
advertisements on Staff Connect without an approval number will be removed.

» The Principal Investigator will immediately report anything that might warrant review of ethical
approval of the project to the Ethics Secretariat (Research.Ethics@uts.edu.au).

» The Principal Investigator will notify the UTS HREC of any event that requires a modification to
the protocol or other project documents, and submit any required amendments prior to
implementation. Instructions can be found at
https://staff.uts.edu.au/topichub/Pages/Researching/Research%20Ethics %20and%20Integrity/H

uman%20research%20ethics/Post-approval/post-approval.aspx#tab?2.

* The Principal Investigator will promptly report adverse events to the Ethics Secretariat
(Research.Ethics@uts.edu.au). An adverse event is any event (anticipated or otherwise) that
has a negative impact on participants, researchers or the reputation of the University. Adverse
events can also include privacy breaches, loss of data and damage to property.

* The Principal Investigator will report to the UTS HREC annually and notify the HREC when the
project is completed at all sites. The Principal Investigator will notify the UTS HREC of any plan
to extend the duration of the project past the approval period listed above through the progress
report.

» The Principal Investigator will obtain any additional approvals or authorisations as required
(e.g. from other ethics committees, collaborating institutions, supporting organisations).

 The Principal Investigator will notify the UTS HREC of his or her inability to continue as
Principal Investigator including the name of and contact information for a replacement.

We also refer you to the AVCC guidelines relating to the storage of data, which require that data
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be kept for a minimum of 5 years after publication of research. However, in NSW, longer
retention requirements are required for research on human subjects with potential long-term
effects, research with long-term environmental effects, or research considered of national or
international significance, importance, or controversy. If the data from this research project falls
into one of these categories, contact University Records for advice on long-term retention.

You should consider this your official letter of approval.

If you have any queries about this approval, or require any amendments to your approval in
future, please do not hesitate to contact your local research office or

Research.Ethics@uts.edu.au.

REF: 12a
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Appendix J: Publication and Permission to Re-Use Content — Semi-Structured Interviews (Study Two [Part A])

Donkor, A., Luckett, T., Aranda, S., Vanderpuye, V. & Phillips, J.L 2020, 'Experiences of

barriers and facilitators to establishing and sustaining radiotherapy services in low- and middle-

income countries: a qualitative study', Asia-Pacific Journal of Clinical Oncology, pp. 1-12.

JOHN WILEY AND SONS LICENSE
TERMS AND CONDITIONS

Apr 13, 2020

This Agreement between Andrew Donkor ("You") and John Wiley and Sons ("John Wiley
and Sons") consists of your license details and the terms and conditions provided by John
Wiley and Sons and Copyright Clearance Center.

License Number

License date

Licensed Content
Publisher

Licensed Content
Publication

Licensed Content
Title

Licensed Content
Author

4807321263458

Apr 13,2020

John Wiley and Sons

Asia-Pacific Journal of Clinical Oncology

Experiences of barriers and facilitators to establishing and sustaining
radiotherapy services in low- and middle-income countries: A
qualitative study

Jane Phillips, Verna Vanderpuye. Sanchia Aranda, et al
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Pages
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and middle-income count ries (LMICs) are poorly understood. The aimwas toidentily and describe
barriers and facilitators to establishing and sustaining high-guality and aceesible radiotherapy
servioes inLMICs based an the experience of sucosssiul and unsucrssful sthempls.

ethods: An exploratary-descriptive qualitative study using semistructured telephone inter-
wiews was undertaken Purposive and snowball sampling tec nigues werne wed Lo recruil par-
ticipants. The World Health Organization innovative Care for Chronic Conditions Frameswork
informed the interview guide. Aconstant comparative data analysis approachwas adopted.

[Firechings: Seventesn participants were interviewed. Ten were working permanently innine LM ICs
and seven were permanently employed in four high-income countries. Three themes were devel-
oped: cormimitting 1o a vision of improving cancer care; malking it happen and sustaining a sale
service; and leveraging off radotherapy to strengthen integrated cancer care. ldentified bamri-
ers inchoded lack of political leadership continuity, lack of 3 eoondinated advocacy effort, non-
Membser State of the LAEA, lack of refiable epidemiological data lack ofa comprehenshe budget
and lack of local expertise. Facilit ators identified included strong palitical suppont, vision cham-
pien. availability of a regulstor, eosted cancer contrd plan, diversified sources of funding, respon-
sibile progect manager, adeptionof evident e-based practice. strategic partnerships, motivation to
provide patient-centered care, and availability of supportive technology.

Conclusions: Assesing the level of readiness to establish and sustain a radiotherapy service i

highly recommended. Future research is recommended to develop a readiness assessment tool
Tor radiother apy services implementation at LMICs.
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In LMICs,_ almost twe aut of three cancer patients will require radio-
theragy to cure o improve guality o like®

Cancer is & major contributor to the global disexe burden, partic-
ularly, in low- and middle-income countries [LMICS) with mone than
1003 miillion new caneer cases and &4 million cancer deaths in 2018
These numbers are progjected to increase because of popuation
growth, apeing, changes in lifestvle and socicsconomic devel apment 1
Radiother apy i a eritical component of cancer patients’ managament.

Achieving universal radiotherapy acces i desivable, and global
H\'Mﬂ' and supporls are i‘.‘l‘l.li‘.'iﬂLﬁ"' For mare han fix decades,
the inbernational community has worked collaboratively with LMICs
to improve radictherapy access® Efforts include the develepment
of technical documents regarding salety, quality assurance, commmis
sioning and staffing of radiotherapy services® ¥ The Programme of
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Community

wirriiee dnd ol
i

Better Outeomes for Chronle Conditions

Action for Cancer Theragy |PACT) established by the International
Alodnic Energy Agency (LAEA) has been assisting LMICS to evaluate
and plan their national cancer contrel grogrammes. Pregres of PACT
s attributed to the buy-in and commitment of the World Health Orga-
nization (WHO) and the International Agency for Research on Can-
cer (IARC) to contral cancer®® Global efforts ko culminated in the
Global Tek Force on Radiotherapy for Cancer Cantrol IGTFRCC),
which quantified the investrent reguired Lo achieve equity in radio-
therapy aoces and the substantial retum onthat inveitment

tisimportant toases candidate LMICS readiness toestablishing
radistherapy services and capacily to sustain these to avaid wasting
limited resouros. Asesing o countrys readines involves appraisal
against likely barriers and facilitators related to policy. healthcare
organiration and community. 1 However, there has been 3 lack of
ampirical evidence tointorm understanding of which factors might be
Important toconsider The aim of this study is Lo identify and deseribe
barriers and facilitators Lo establishing and sstaining high-auality
radiotherapy services in LMICS based on the axperience of suecssaiu
and unauccesshl atbemyts.

2 | METHODS AND ANALYSIS

2.1 | Study design

A descriptive gualitative deign was wied to develop an indepth
understanding of baiers and facilitstors Trom the perspecties
of peaple involved in introducing radiotherapy senvices in LMICs.
Semistructured interviews were used 1o explore participants’ expe-
riences. The shudy desipn, data collection, analyds and reparting
were conducted in acoordance with consodidated eriter a for repar ting

FIGURE 1 Innovative care for chironic conditions
Tramework adapled with permissiongranted by
‘Wiorkd Healt O ganiz ation [Colour figure can be
wiewied at wileyondinelia ry.com]

Health Care
Organization

gualitative research D The study was approved by the Human
Research Ethics Committes at the University of Technelogy Sydney,
and all participants gave verbalinfor med consent. Data collectiont ook
place batwean Aupurst 2018 and March 2019

22 | Conceptual framework

The WHO Health System Building Blocks Framework for Action®
and Innovative Care lor Chronic Condition Framework (ICOCF)**
inormed the interview puide and the analysis frameseork (refe
te Figure 1] The WHO Framework for Action s an intemationally
recagnized building block Tor streng thening health systems and con-
sils: senvice delivery; information; medical products. lechnologies:
financing and leadership and governance 14

2.3 | Participants and setting

Cllisvical & adis tion oncolopists, medical physicists, radistion therapists,
and administrators peimaniy invohead in establishing, srengthening
sustaining, andor providing radiothesapy servdces in LMICs were ofi-
gible 1o participate in Uhis study il they had: at least 2 years of expa-
rience; and spoke English. We excluded i ndvidual s whe were involved
withanly high-inteme countries’|HICs) radisther apy sendee improve-
eyt had limited o nointor mation about the radiothe ragy initist ve:
and wers unable tocommundcate in English.

24 | Recruitment of participants

A purpsosive 2 mle uwSing a sndwhall reor uitment strategy was adepl ad
Lo masdimize the recrutment. Potential panticipants were recruited
froen the suthors of redevant studies identified by 2 systematic
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review ™ inlemational repors, recommendations, personal and pre-
Tessional metwiorks. Partic ipants were approached by AD. withan email
introduction by 54 or JP. The number of participants recruited into the
study weans determined by theonetical atuea tion.

25 | Datacollection

Al interviews wene conducted in English via telephone by AD |a male
radiation therapist from Ghana with limited experience but has com-
et ed training ingualita tive research), with seven interviews msisted
by TLAP |male and female Australian cdinical academics fram allisd
Ihealth and nursing backgrounds respectiely, with substantial exper-
ence in gualitative reseanch). Interviewers had no previows or ongo-
ing relationships with the people they interviewed. The interviews
were [acilitated by anintervew guide informed by the literat ure? and
ICCCE. The guide was pretested with an inbernational radiother apy
expert from Australia The pretest data was removed from the final
analysis. Al interviews were sudicreconded and transoribed verbatim
D tailed interview noles were taken

26 | Analysis

Integr sted data analysis wit hinductive and deduct ive approaches was
wsed to analyses the data 537 Transcripls were imported inte NVivo
version- 12 Inductive analysis bepan with AD dosely listening toeach
i recording multiphe tirmes, reading and rereading the transeripls
lirse-by-liree b gain underst anding. 5% The researcher remained opan
ey e themes and multiple meanings without a prespecitied Trame
work Once a code was identified in the text it was rewsed to cap-
ture new ideas in the text. Caded texls were grouped into cateporis
reflecting the barriers and facilitators and they were discused in a
Dbiveeekdy teammeeting. Emernging themes were bested oul in the inter-
views that followed.

Dreductive analysis began by applying the |CCCF to provide a strue-
tured matrix, which allowed a systematic approach to data analysis 17
Allldata weere indesed wi thidentilied codes and modifi ed wit b the addi-
tionol newemergentidess. The final coded resulls and categardies with
the transeripls were presented in a table and verified by the reseanch
team Calepnries were synthesised into themes. To identily areas of
comvergence and d 5 repancy among partici pants, 2 constant compari-
st of themes was conducted.

Demographic data were analysed using descriptive stalistics. To
enhance Lrustworthiness emerging themes were shared withselected
participants for leedback.

3 | FINDINGS

Forty invitations were sent to potential participants and 23 were
unabde to participate for the Tollowing reasond: workoad and annuwal
leave restrictions; email addres challenges; no response after follow
ups; travelled overseas; potential conflict of interest; and failure
without a rezson bo agpear for the scheduled intervies. A total of 17

Wi LE‘i"J—ql

participants took part in the study [42.5% response rate), inchuding
12 males and five females. The majority were radistiondclinical oncol-
opists (n = 11) with a smaller number of medcal physicists b = 3),
radiastion therapists (n = 21 and an administrator. Ten participants
were working permanently in either Ethiopia, Egypl. Brazil Kenya
(n= 21 Jordan, india, Nepal, Peru, and Zambia. All remaining partic-
ipants fn = 7) were permanently employed in four HICs |Australia
[n= 3] Canada o = 2] USA o = 1], or Oatar (n = 1)] but had been
involved in various initiatives to strengthen radiotherapy in multiple
LMICs.

Interviews lasted an average of 35 min Despite participants’
diversity of experiences across LMICs, three major themes and 15
mssnciated subthemes were identified as critical o establishing and
suest aining hipgh-gquality radiotherapy services in LMICs fsee Table 1).
The major themes were (1) commitling to a vision of improving
cancer care; (2] making it happen and sustaining a safe service and (3]
lever aging off radiotherapy Lo strengt hen integrated cancer care.

4 | COMMITTING TO A VISION
OF IMPROVING CANCER CARE

4.1 | Policy environment

There was unanimous agresement thal commit ting Lo a cancer control
vigion, palitical stability and basic infrastrecture like the guality sup-
ply of dectricity were preregulsites to suecessiu radiotherapy service
establishment_ A eritical succes factor was the political will to sup-
port establishing radistherapy services with the capacity to mest the
service demands of the population Most participants perceved that
a country’s inability to commit and establish radiotherapy was linked
to political imp periodic changes of political leadership bureaw-
cratic cormuption, multiple competing political demands, and palicy-
rriakoers” megal e misperception about investing in radiotherapy:

There's a misperaeption that radiotheragy is aqrensive....and
that comes fom the fact that there i a barrier to
enlry assaciated with how much il costs to buy a linear
accelerator. . s one of the reasons the GTFRCC.. .analysis
is very important (PS, RO, Inberna onal.

4.2 | Advocacy

Partici pants described the availability of "vision champions”® as essen
tial te convincing decision makers that investing in cancer cane was
important. "Vision champions® were recognized as pood negotistors
and metworkers, resilient, enthusiastic, and brustwor thy individuals or
grougs. who provided leadership and advocacy lor improving sooess
e radiotherapy services. A public figure being dagnosed with cancer
aften provided the impetus for country's political leaders to suddenly
commimit Lo radiotherapy. These opportunities needed to be carefully
managed to optimize the country's investment to achieve the best
autoome for the entire pogad ation:
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TABLE1 Barriers and facilitators toestablishing and sustaining radiotherapy services in LMICs, withsample comments
Themes Subthemes Bamriers Facilitators P ts from par ticipant
1 Committingto Policyemdronment  « Politicalimpases. » Palitical stability "... with the support of the Ministry of
_a'.l:lm_uf o Bhires i eorruplion. o Politieal dicsson bo avest Hmﬁmmﬂrsmdhﬂchg}miﬂ:
improwing . af potical kearder shi it inifrasinichine. mﬂr&dh:ﬁa&cﬂﬁrm:miﬂm
AR continuity. » Strongpaliticalsupport. erapy” (F10,C0, Lacall
- - ®....the most challenging things are politics, our
Compe palitical ..
. dm.dt:g“m polticians ... they change every three or four
— yearsdepending on the country. 5o, its very
= Policymak ers” ne gative m"_m:fmm*‘ﬂ# P13,
mispence ption about
radiotheramy.
Advocacy = Feelings of power less to = VEion chamgon. *iou need] someone tha thas some sort of
influence decision « Lt windoosrof Eht..ﬂﬂﬂﬁ.d.ﬂ'lh..ﬂlﬂ?ﬂﬂ‘r
» Lack of a mardinated apportunity. o e
advocacy sffort physicist, ar even that worksin the
government aleady” (Pd, MF Internationall
“I think that the masdination of different
individuals and grougs would be o mally good
Hﬁ;..hlﬂﬁ!mt“nﬁdnﬁpﬁmwir
e directed ipwards govemment” (P8, RT,
Internabanall
Readiarti on safety » Nonmember State of the s Member Stateof LAEA “There isthe Ministry of Health and thee is the
IAEA « Mwailabilfityofa regulator. m#'r.nfsdﬂ'r:md.mrdcgu ul'md'lmz
« Lack af kegaland v Auvailatilityoflegaland respors ible for controlling al the radia tion
regulatory framework. tram oy services and the mdiation sources in the
reguiatary S country” (P10, 0O, Locall
"W had to work with wha Ever radiation
safety body within the counry . and generate
licenses . [herouse].. they'regoing io hawe o
radiation produding machine" [Pd, MF,
Internationall
Country-wide = Poor planning. = Movailabilit yofa costed ®...you need mdiothemn y o be inshalled within
radiotherapy = Lack of reEable cancer control plan. a mprehensive national mncer contral
implk tarticn e g chogical ks « hotirate epidemiobogical | PYER Sa, you needth thatam
B dataat theimtttonal : Lt
LMIC el detection so that thecasesthat are coming into
radiatherapy aremadmised_ . Then you're
= Mocemstogobalancer g gns the anes that con be paliaed” (P35,
dataiGLOBOCAN] RT. S
“The starting paint is the demographics, which
again mayor may not be available in some
extrapo bied, espedally in Afrim hecouse thems
aresofes muntries with good mnoer
regisiries” [P3, RO, Intemationall.
lderntifying a » Lack of a compr she reive n Divesr shied sources of 1 approadchead a bank for a koan and when the
fundiing madel and red iable Bneitem funding —public, private, bank Bnanced the loan, nowwebought a
budget. jpar tnerships and property tobuild acentre that houses
. philanthropicinvestment.  everythingunder oneroof ... they've [bank|
= Poor mabilization and N .. .
allacation of finandal o Mility todevelap a been quite sup portive in trying tomale sure the
rEsOUr RS well-framed business cage ety i built. . The process was first you have
P —_—— o givea business case and then they have o
o— come and evaluate the feasihility of the plan ”
i {F, €0, Lo .
= Ability to gain long-term L .
Firsneial enenaritrent. "...thereis a lite bitof atrend. .. whew a

covmparny will come in with what they aall a
rndey solution 5o, they will come in
Jmuntry]and they will build the building, put
th jorment in, oo mmission th i t
=t it rendy to go, and in some casesput
wodforce in there fora period of time . Then
theywalkaway ... and .. tun owver tolocal
ok ta run and operate” [P 15, BT,
International).

Continues)
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TABLE1 |Continued)
Theesmes:

1

Making it

happen and
sustaininga
safe servios

Subt hemes
Building the facility
and purchasing

the right
machinary

Duikling the
radiotherapy

Resgular
mainbe nanoe

= Lack of local radiotherapy
e e

» Poorstakeholder
engagement.

= Lack of a competent
project managec

» Lack of negotiating power
af LMICs.

» Lack of coor dination and
xHmamLIni ca tion amang
reshew ant stakeholders.

» Lack of synchroni ztion of
different activities.

= Absencs of asuitably
trained workfonoe.

» Lack of sufficienthy
qualified teachers and
merhors.

= Lack of appropriate
incentives.

= Highdegree of brain drain
after overseas education
and training.

Lack of staff successian
jplan.

» Lack of finandal resour o
o suppor t service
aperation

[Rnan«al hardship to
partie ks and thesir Families.

= Lack of a long-term service
it ract.

= Poorspare parts supply
and distribution.

» Expensve spane parts

Lack of qualified

engineers.

= |AEAS technical
ooaperation prog ramme.

» Moo to suitableland,

witth space for fubune

EXOANENL

Abilitytooeate a

i ticles cipli nar y

g bemesnt ation team.

= Appointmentofa

respansibie project

manager.

Creation of a technical

amsistancs plan.

= Approprate arrangements
forcommissoning and
licemsing of the new
radiothe rapy service prior
to the start of patient
treatment.

w Moo to ecper ienced
contracorns.

Engagementofexpert
wolurmbeers.

= Avnailability of awaorkforcs
develogment plan.

Timey arrangement to
emnsune staff edudation and
training i undertakenin
centers with patient
population and equipment
redevant to the nesds of
the LMIC.
Mvvailability of innovative
eduational programmes
such 2 Wir bual Uiniversity
forCancer Contral and

A frica Radi ation Oneology
e twork.

- too a

Wi LEYJ_!

[Exemplar comments from participants
®...ne had a lom l architert who could
llabom e and sham the drowings withan
intemational person fo crifigue andgive input”
P8 00, Loeni]l

®. . themeadiml physicistswere nat imvabved,
right from the beginning .. when the mmpanies
ome o evaluate the stabus of the bunkes | they
found some design problems” (P20, 00, Loml).

T always ma ke it wary dear that professianals
ata minimum you need mdiation oncologist,
medical physics t and radiation therapist. Its a
three-legged stool, if one of the legs do nat
work, bhe stool doesn 't work. For at Bast those
three professy dithen you can alsoputin
oncolagy nursing and distifion and soon” P2,
MP. Internationall.
“ln one case . the focility was mady, the
equipment was installed, but the rainess were
nat mady . and what hagpened dusing that
time, ratsand mice hasically ai up the wiring”
P3, RO, Internationall.
®...the higgest challenge . _of the efum fonal
5 the mesid part, b t

Iﬂi’mq partis ﬂiﬂﬂ::d','rm need

mmh‘;rbﬂd accredited
training programme.

= Appropn abe incen tiee
strategies toatt ractand
retain work foroe.

w Clhear financial meschanism
Faraperational
sustainability

= Build a oritical mass of

equipment.

A well-negotiabed servioe

cormtrac bo mini mine

downtime.

= Favorable trade and
arderlegilation that
@lfimi nates procedural
barriers to medical goods:
acrass the bor der.

¥ el peap ke, you nesd technology to be
International.

" them isgovernment and private
oaperation resources that have gone into
setting up the facility .. however, patien ks end
up paying for their radiotherapy services™ | P8,
RT, Intemational)
"W harve insuman s paying for them, but
majority....do not mally have mediol!
nmuranc" (P2, 00, Lacall
Acording to our | service|agreement, the
uptimeof ourmachinesmust exoeed
P5%._.. For ke, one linear acoelerat
shops warking for some or abher mason; we
make acall out, the enginesr issupposed o be
on-site, aceoading to the agresment, within one
howr (P17, MP, Locall
®....all these machinesare coded in American
dolbe . our arrency is not wery good right
naw... 50, they=ay "‘Oloy we don'twant the
. . W ———
machine you are no t giving money for the next
fine yenars to maintain the machine’ (P13, RO
Locall

| Contiinuwes)
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TABLE1 (Continued)
Themes Subthemes Bamiers Facilitators [Exemplar comments from par ticipants
Buillding reseanch » Lack of research apacity » Intemational andfor “Building resenmh apadity is the only
culture and iin radiothe rapy. regional reseanch way.. bhecouse being o ressmher generates the
infrastruchure collaborations. dadn that bhen suppo s that i's warth it, to
- ake more imvestment ... Peoplke dontcare
Migcation of funds for m
" ! : bt opinions, they care ahout statisticsand
evidence" P14 00, Lacall
®..they s hould really link with 5o me very good
reganal and international aan ey centres bo
learn™ (F7, RO, Locall
Goad gover nanoe s Lack of clear roles and s Moailabifityofanincheive  “Thecance hospilnlis run by ®member
and 0 t sponsibilities. governance and management aommibtee. . These boasd
ma nagement board membersare rsponsible for the
o Leadership that fosters development.... and all the finandial aspect...af
cortinos s ans i the hospital ... they havea certain fme frame™
(P14, Administraior, Locall
“The machineswill hesold, but thes's natany
kiind of responsibility . toses it through tothe
end. is just like, "oy we'lve sold it That's it~
{P1, RO, Internationall.
Improving patient » Lack of trust based an = Adaption of °..with podservice.. we moeived the trustof
auboomes information and evidenoe-hased practios. the peaple. it very imporant.. theydont
communication processes. Povailatilityofsocial trust the govemment hospital; theydon't ust
» Lack of nesded social services for patiemtssuch  Other NGOhospitals. When they havemoney,
support servioes. % transpartand ﬁrﬁpmﬁumt}mhfﬂﬁm
o Linibedd et b accommodation asistance ministrator, Locall
enviclen et chinical e "W e guidelines and sit every yaur toreview
guidefines. o Wvolvemment of patients Hﬂpdﬂkﬂ\'ﬂzmﬂ:ﬁ:pﬂdﬂsmdﬂ

1 Lleveragingoff Catabzing

radiother apy coumgyre hens ve
tostrengthen careand support
integrat ed Servios
CANCErCare
A tices cipliinary
appraach to cane

and thesirfamilies

» Deved opment of trust
ered on quality service

= Wision and milestones to

guidelines, which is there in our system”(F7,
RO, Locall

“They 'l_rplm'lmtdrﬂdi'lm na

» Differe noes betwesn
professional per spectives.

s Lack ofunderstandingaf
therale of radiother apy.

O AC0mg

staged foshion 5o, stage one wos

cances oenter. o build that mdiothem gy centre; singe o
« Strangclinicaland pofitical wm.tnhuld'ﬂdmhuﬁp next door tocrenie
letpat o e g peprarmes andted
. i o ing programmes ands
» Long-term financial to undertake cancer ressarch. . it a dinidan
commitme nt. [T T a—— bk e ot
» Dieved t of shrarte g wery, very strategic. . That mally helped in
jpar tnerships. terme of gebting funding through, getting
decisions taken, all of that high-Evel support”
P15, AT, Internationall.
" dtis very diffcult b oy ding

= Service providers
movtivat ed to prowi de
(part st —coemn bemr e care.
Movaila bilityofa
multidisciplinary cancer
con ferenceope rational
poficy
Re= pectful collegial
redationships.
= Motivation to provide
evidenoe-hased and
coordinated cancer
treatment and are

» Commitment to regular
attendance.

on govemment gank .. Fornow, we have been
depending onparines who areinteresied .|
think the fame-andk withdevslopment. is
wery largeandit has very long-term funding its
ahout achieving milestones, and we are kind of
still wosking through that funding™ (P14, 00,
Locall

" wodk under one soenBific umbrallo
without having this problem of junior or s=nion,
or different schoo| British schoolor American,
arlocal We foced that problem in the
past .. with diffemnceso fuews. . but then we
ereated aur inbernal kow here that no patient
o be treated without having a decision by the
mutticls dplina iy tenm”™(P7, RO, Locall
Tame depadments are easier tocollaborate
with sugpeors andothers arenat.. For
instance, in prostate, the pafient should he
affered mdiation or surgery.. the surgennes will
treat the majority of the pafient without even
affering radiation .. sometimes most of thess
surpeors they have no ideawhat radiation is,
and they think, "Olkay, this is gonna burn the
patient, | don'twant them o hawe that. . weare
now trying o educate the surgeons. . and alsa
efucake the pafient” (P13, RO, Locall
(Continues)
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TABLE1 |Continued)

Thesmees: Subthemes Barriers
Information and » Inadequate training and
[: ication . e for users,
technologies
fICT=)

- feven when| there are no resoures, a First lady gets beast
canaer...and suddenly these resources appear. . often these
VIPs would travel to Europeor Morth America for beatrent
and then they would come back and say “We want all the
el s and wiistles that we saw”[P3, RO, Intemationall.

43 | Radiationsafety

Participants stressed that a eritical fird step was for a country 1o
berome a member of the IAEA o develop country-wide radiation
safety laws, including the establishment of a regulatory suthority to
endure timely approvalol the radiot b yilan before the commenoe
et of tha facility ¢ anstruction:

-..ioumbries have to apply Jor memibnership in the LAEA.. A3
partof membership, they may have lo paya maodest flee bt
then they are alio required to hawve some legislation in plae,
lor aceoun tability of the radissctive materials (P3, RO, Inter-
ey biawnal).

44 | Country-wide cancer control policy with
radiotherapy implement ation plan

Partici pants described the import ance of having a country-wide radio-
therapy implementation plan. Having a costed country-wide canter
enlrod policy with radiot herapy plan demonstrated the poverniment's
commmitment to control cancer and theoretically addres many of
the: barriers that participants identified namaly, fragmented servies
and inadequate peographical cowerape Palicipants suppested a
sgnilicant barrier to a comprehendive cancer control vision wis
the lack of reliable epdemicdagical data, essential to developing a
eoantry-wide radiotherapy plan. Epidemiological data were key to
deve boping the investment case_ detenminng the optimal location. and
typee ol techned ozy thatwould best serves the pogulations’ neads

what we dre doing i Lo prepare a madmap & bo
which states should have equitable radiotherapy acoes
Becouse just stating that a country nesds 40 radiother-
agy of brachytheragy units without knowing where they are
redquired, ends up that many are [established] in major cibies
P11, RO, Local).

WILEY-

Facilitatars p s from part icipant

= Supportive technologyand "W are comnecting everyhod y digitally so that
infor mation aooess people an nebwork, conference and move

o Eletirouni ahend... we do weskly Tumour Bbaxdsusing
h.'i:::"t oM he ECHOpaform. . specialists can connect
muHids i nary with ench ather, present their cases and do
— things"{P11, RO, Lacall

o Adequate training for Whhm.dimhchutgr...ml‘m.a
rvfie i tech gt t B

educmting mgularky” (F1.2, RO, Lom).
s Ao to the intemet.

45 | Identifying a funding model

Participants identified a visble funding model as crucial Lo enswre
a country wai able to commit to construction. eguipment set-up
and maintenance, and wor ldone e development. Participant s described
et funding modets including public. grivate, public-private part-
nership and charitable Regardiess of the model, long-temm Tunding
wiars eritical to consider from the cutsel bo ensure a sustainable radio-
therapy Servioe

Yow heve bo start booking at the long-term plan. The cost-
efflec tiveness refleats in sustainability (P4, MP, Intema tional).

Participants acknowledged that a well-ramed business case that
demonstrated radiotherapy benefit financial. technical. and opera-
tiomal viability was esential to secure financial commitment. Some
countries have adopted public-private partnership strategies where
the private sector finance design build, operate, and maintain the
Tacility for an agreed durastion before handing over the responsibil-
ity to the public sector. Such parinerships were essential; however, it
wiis & challenge whenthe country could ot sustain the facility. While
the private sector wis recognized a8 an important source Tor linanc-
ing 2 country's radiothe rapy vision, it did not always promote eguity of
access and often created financial hardships for poor households wit h-
ot heal thinsurance. Partici pants highlighted the vital role of charities
and civil Society or gani 2ations in mobiliz ng funds through community
engapament, philant hropic and political commitments to addressing
Ibarriers auch o financialrishs meocisted withacosssing radiotherapy.
Hawoever, arriving at a subsidy agreement reguired lobiying

-.gpovernment is sulsiding....di seases like cancer, kidney, and
heart.. $1000 {LI5) per patient.. we lobivied with the Min-
istryof Health .. met the Prime Minisber (P14, Adminis be bor,
Laeal]

5 | MAKING IT HAPPEN AND SUSTAINING
A SAFE SERVICE

Establishing a radiotherapy service required project management
inchusive of planning, construction, procurement, delivery installation,
cormimissioning and worlkdorce development. Intemational suppart at
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eritical junctunes, along wi th conourrent sustainabil ity and contingency
plans o manage unforeseanevents which threatensd the delivery of a
Tully function radother apy serice on time and budget is also requined.

5.1 | Buildingthe facility and purchasing the right
machinery

Seruring ajuitable location with space for kuture expansion and con-
structing the facility was recopnired a5 a challenging task because of
e e for resouroes. The right balance of localknowl edpge andinter-
il boal expertise helped o meet the safety and operational reguine-
ments. Without a competent project management team, there was a
risk of the buildng process being derailed due to poor st akeholder
engapement and subsptimal decision making, which contributed to
st overrun, project Tailure, and damaged reputations. Partici pants
Al highlighted the power differential between local teams and pow-
erful, for-profit vendors. They deseribed how volnerable many LMIC:
woere wiven nepodi ating wi th larger vendors and how this e rability
wiis amplified il there was a lack of tendering and contract manage-
el eperienos within the team:

In [HICS] when we dedde we want lo buy a new
machine, wehave these experiended physicists who kead the
negotiations. . Bul you dan imagine that, if the counbry has
o experienas in thal, the vendors will be dictating (P11, RO,
Internationall

Establishing collsborative relstionships with centers of excellence
and seeking technical msistance during the early planning stages
wias oritical. Participants emphasized challenges in equipiment licens-
ing requirements at local regulatory levels resulting in applica-
tion processes being frustrating and hampered by long delays. Par-
ticipants highlighted the important contribution that inbernational
experts, many of whom are volunteers They endured that rad other-
apy machineries were carrectly commissionsd. Many of these axperts,
make a signific ant financial and/or time sacrifice o be based inan LMIC
Tor amything uptoa year:

. we've [intermational organisation] had...a medcal
pinaicist. . there for 12 months.. Jor their machine ammis-
siaming (P1, RO, Intemationall

5.2 | Buildingthe radiotherapy workforce

Building the radistherapy workloroe was essential to the aperation
and management of any radiotherapy Tacility. Providng radiotherapy
salely required a cone beam of well-trained radiation oncologists, rad-
ation ther apists_ and medical ghysicists. This team needs to be in place
Ibefore the radother apy serdce can commence. The absence of a suit-
alblytrai e weork Toree s led some LMICS o resort boinapgropsiately
substituting other health professionals into radiotherapy roldes they
woere ot gualified to perform jeopand zing patient and stalf safety.

.often momy deparbments are very keen o come on
baard with new lechnology straight away when there has
not necessanily [been any] taining...the thempists are
ofien.. nurses. . and told “Okay, now you're the radiation
theragist,* with verylittle training (P1, RO, Interna tianal).

Orversens training for staff was perosved 25 unavoidable when et ab-
lishing radiotherapy for the first time; but was criticized 25 being
expensive with different disease pattem and technology com pared to
types of equipment and cases of patients treated in most LMICs. Also,
oversess training risked the loss of local talent due to better stan-
dard of living atiractive incentives, stable political environment, and
access bo advanced technaagy in HICS. As the length of worklonoe
preparedness was lengthy, participants highlighted the need for work-
force development to occur before installation of the equipment to
prevent redundancy.

Creative approaches to workforce dewelopment were required,
inchuding a range of local and international solutions that addressed
bariers, like insufficient gualified teachers and lack of mentors.
They mentioned initiatives such az edeaming plationrs like Vir-
tual University for Cancer Control Africa Radiation Oncology MNet-
winrk il Chear broaunds: a nd “train-the -trainers® init ist ives by Radi ating
Hope and Royal Australian and New Zealand Callege of Radidagists
|RANMZCRE

Since the last one year or two through a partnershig with
American Society ol Radia tion Oncolagy] International Out-
reach Program Char bounds, is available to us.. IU's a digital
conferencing with weekly at kast 30 to 40 radiation oncal-
ogists jain in to promale education and training (P11, RO,
Lacal).

Availability of appropd ate incentive systems, which included financial
amd nonfiina ned al i nc entives, was descriibed as onucial in atiracting and
red aining radiotherapy worklonce.

5.3 | Gaining and maintaining financial stability

Alter the initial investment in establishing the radiotherapy Tacility,
gainimg and maintaining financial stability was crucial for operational
sustainability. Panticipants described out -of- pocket payments, prepaid
payment plans, social security hunds, sust sined donor pipeline, public
taves, poveminent revenues and wbsidies o pyment madels adopted
togenerate funds Lo sustain facility operations:

.-we open our hospitals to investors 24 howrs a day 5o,
imves iors may comeand havead tour in the hospital. W show
bhesm how we reat our patients .. that encowraged the pea-
ple to donate (P8, RO, Locall.

54 | Regular maintenance

During contract negotistions, it was essential toinclude an squipment
maintenance clawse Lo endure equipment was serviced regulardy, and
parts could be readily sounted bo minimize downtime. Expengive spare
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parts lack of dedicated funding, poor spare pans supgly and distri-
b, 25 well as lack of qualified engineers were identified a3 major
Iarriers Lo maintaining radiolherapy sendoes. Establishing i mmowvative
infrastructure maintenance and replacement policies and building a
oritical mass of equipient rom the same vendor were recommim ended
toaddres mast of the named maintenance chall enges:

‘What typically hagpensis every country does i1s own thing
and buys whatever they like . What | would meommend is i)
there wes a cheter of munteies. . they all go with the same
aquigment vendar._ 5o that you can have an engineer based
in one of those countries that can swing around (P15, RT,
International].

55 | Building research culture and infrastructure

Producing quality data about service perormance and improvement
was identified a5 key to hurther funding commitments from investors
Radiother apy wias, thus, best recopnized as a valealbde contribution to
cancer cont ol when there was o capalbilityto finance long-terminvest-
ment in collaborative researchbo producs innovative solutions:

e have active gougs in medical ancology and active
groups in radiatherapy: We dreimes tigating the ways of mak-
ing better medicine wi th chea per expenses (P12, RO, Locall

56 | Goodgovernance and management

Critical to the succesiul provision of the broad range of clinical and
e indeal services wirs pood pove rnance and managementteam Hav-
ing aninclusive governance and management structure endured there
was a pood represent stion when making deciions to provide quality
care

Participants suggested that to be sustainable it was critical for
the facility management team to have a high degree of aocountability
transparency and & oulbure of conlinuous expansion:

i g charity  hospital but_ we  are. ontinuously
expanding. there am btwo linear awmelerators._And we
started with 120 beds, but now 303 (PE, RO, Lacal).

57 | Improving patient outcomes

An important congider ation identified was how the facility sustains
patient flows inan ever-growing commpetitive emdronment. Creating
a reputable brand by having a high-guality infrastructure, adopting
evidence-based practic e and engaging potients were facilit ators that
impacted patients’ sutcomes; henoe_ were orucial in gaining patients
and donors” trust. loyalty, and commitment. A further success lactor
was ensuring that social suppont systems for patients addressed both
mredical and nonmedicalcsts whenaccesing radiotherapy:

It's about the extra smoll thngs that they [patients]
want_. when they [patients] are lodging at the hospital

WILEY-=

meals g provided, three meals a day lor free (P16, 0O,
Leven]l

& | LEVERAGING OFF RADIOTHERAPY TO
STREMGTHEN INTEGRATED CANCER CARE

Establishing a radiother apy service was sugpested tobe the foundation
Tor deve loping integr ated canc er serv ces inclusive of 2 comprehe e we
care strategy mutidisciplinary approach, and information technolo-
gies loimprove outoomes.

&1 | Catalyzing comprehensive care
and support service

Achisverment of a radistherapy facility can play a central rale in cal-
alyzing the development of comprehendive cances infrastructure te
address all necessary spects of cancer control A stepwise approach
wiith achievable roadm aps was vital:

It [radiotherapy] certainly an be a duiver if you like to
Iiving cancer services tagether . you do have to build custom
infrastruchure and foali tes__ it tends to be, well rather than
Jjurst build a radistheragy centre, let's build o caner centre._. |
Inervie seen i twork like that{P15, RT, Intemational).

&2 | Multidisciplinary approach to care

Partici pants emphasized the i mportance of building a rmultidisciplinary
Leam with a patient-centered comprehensive cane goal Twa models of
a multidisciplinary approach to care were identified. which included:
et se iplinary clindes; and multidisciplinary cancer conferences to
discuss the diagnostic and treatmenl of cancer patients’ care. They
sugpested that collagial relationships, commitment to regular mest-
s, and 2nvail abili ty of operational policies or protocds to standard-
irecare were ssential characteristics of 2 succesdul multidsciplinany
team apgroach. However, some participants perceived differences
et weeen professonal perspectives. and lack of understanding of the
role of radiotherapy ereated challenges committing to a multidisei-
plinary pat e

Surgeons want bo be the owners of the patient, 5o they want
ter... il theywant bo get more treatments to the patient, and
willl oy refler to radiation in mast of the cases when they can-
nat do amythingelse{P13, RO, Locall.

&3 | Information and communication technologies
(ICTs)

Participants deseribed how the sailability of ICTs contributed te
effective integration. The primary abjective of implementing ICTs
wias Lo improve patient outcomes. Another critical objective was
Lo prodote the training of the radotherapy workforee. Participants
e ained 1CTs 25 electronic enabling toolks lor processing and dissemi-
mating clinical and nonclincal infonmation toaid effectivensas:
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2L wiLey
.- v a hospital information system in which this refer-
ralis [docurmented] ... every personin the hospital has access
by bhis hos pital information sy stem (P8, RO, Locall

7 | DISCUSSION

Thiis epuealit ati ve study provides noved explora toey ins ghis into the bar-
riers and facilit stors to establishing and sustaining radiother apy ser-
wices in LMICs. 1t demonstrates that radiotherapy establishment is a
complex large-scale initisthe dependent an multiple oritical sueoess
Tactors. Theselactors relste toa count ry's ability bocdemonst rat e oom-
mibment toward radiot herapy; capacity to translate commit ment into
results; and capability to leverage off radiother apy o strengt hen inte-
grated care

Theere is an implica tionthat integrating a costed radiotherapy devel-
opment plan ina country-wide cancer control programme promaoltes
coll aborative and coordinated investment actions. Accurate local data
are reguired for effective planning ™ However, the situation remaing
that most LMICs lack epidemiclogical data to inform cancer contral

el i

il ding have been creasted. They include Africa Radistion Oncology
Network (AFRONET) and Virtual University for Cancer Control by
IAEA and “train-the-trainers” approach by Radiating Hope, RANZCR,
and Medical Physics Tor Wordd Benefit 2332 |inks with radiotheragy
cemters in HICS are vital in improving technic al support® The findings
confirmed those of previous evidence that depending on overseas
i i ng i wnsust aina bl e 2053

This study highlights the i mportance of readiness asassment prior
Lo establishing a radiot herapy service To achieve an oljective asses-
ment of a country’s readiness often proves to be challenging due to
the lack of indicators. Providing a relevant tool for readines asgess-
ment is imperative The faclors identified in this study provide a
promising starting point 1t will akio be important 1o strengthen the
warious inndvation programmes for reseanching and devel aping inno-
walive technologies to addres most of the identilied radiotherapy
challenges Thus LMICs have opportunities to invest in potentially
“leaplop’ radictherapy technologies. Like mobile dizpnodic unils,
mabile radiotherapy serdce delivery models can make a sgnificant
impact on access o radiotherapy service in LMICS. There i value in
sharing kssons leamed from radiotherapy implementation in a global

actions! Developing high-guality radiothe rapy requir
initiat ives tostreng then researchcapacity 2! Through partnerships at
e inbernational leved, the Global Initiative for Cancer Registry Devel-
opment i§ empowerning countries to advance infommation systems lor
cancer control® While trends in cancer incidence and martality ane

ded it is tial te develop a canter survival database to inform
service designand continuous i mprovement.

Funding amrangements are critical to establish and sustain radio-
therapy services. Howeyer, state-of -the-art radiother apy lacilities are
established out of a sense of social service with limited focus on
sustainability Achieving universal health coverage lor radiotherapy
requires diverse funding sources, including public. private philan-
thropic, and partnership investrments. irrespective of the source, polit-
ical commitinent isintegralte facilitate resounce mobiliza tion and al k-
cation Govermments must recognize radiotherapy a8 a oritic al driver of
economic growth ® A well-managed facility can function for almost 40
years and the equipment can operate for about 20 years 25 However,
equipment becomes less efficient after 10 years and spare parts are
harder to obtain and mone costly Haoing strategic maintenance and
replacement policy is oritical Lo minimize downtime while oriod tizing
equipment that needs tobe replaced”

Consistent with several studies in health and nonbealth, the find-
ings indicate that effective project management i crucial for achiev-
ing radiotherapy establishiment 10242 fpneinting a project manager
wiith kills to coordinate activities is integral. In situations where a
country is establishing radiotherapy for the first time and the right
expertise is unavailable recruiling external expertise s sssential® The
principles of stakeholder partici pation are akso impontant Lo promote
xerhen-si gor 2 | v S

Sustaining radiotherapy facilities in LMICs is achievable but
requires a capable worklorce Tailored in-country education and
Lraining initistives are emerging and have proven successiul 7%
Multiple opportunities for regional training. mentoring and nebwork

B | STRENGTHS AND LIMITATIONS

The strengths of this study are: participants had varied experiences
i establishing, strengt hening, sustaining. and/for deliverning radiother-
apy across LMICS: we invobed the views multiple disciplines within
radiotherapy. thus, increasing our confidence in the data. The sample
sire of this study was enough bo capture and understand broad themes
redated to radiother apy service implem entation, which will enable us
tovdevelop item indic ators for a fubure survey witha large sample sre
A few limitations are important to mention First, participants were
reguired torecount ther exgeerience and may have created recall bizs.
At iona lly, whiil e bed ephone interviews enabled us Lo g ain ing ght into
the various implementation barriers and facilitalors, we were unable
totake acoount of facial expression and body language.

9 | CONCLUSION

This study identified several barriers and facilitators to establishing
high-guality sustasinable radiotherapy services in LMICs. We identi-
Tied examples of succsssiul radiotherapy services in LMICs that were
largely achieved through sirong political support. advocacy activities
of wigion champons, diversified sources of funding, strategic partner-
ships, costed cancer control plan, adoption of evidence-based practice,
prepared workforee, technical ass st ance from LAEA and other expert
valuntesrs, well-negotiated service contract and intemas tional and/for
regional research collaborations. Amessng the level of readiness to
establigh and sustain a radiotherapy service is highly recomimended.
Future reseanch is recommended to develop a readiness ssesment
vl for radiotherapy services implement ation at LMICs.
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Appendix K: Barriers and facilitators to establishing safe and sustainable radiotherapy services in LMICs, with participants’ comments

Themes Sub-themes

Committing to a
vision of
improving cancer
care

Policy environment

Advocacy

Radiation safety

Country-wide
radiotherapy
implementation
plan

Barriers
Political impasses.
Bureaucratic
corruption.

Lack of political

leadership continuity.

Competing political
demands on scarce
resources.
Policymakers’
negative
misperception about
radiotherapy.
Feelings of
powerless to
influence decision
Lack ofa
coordinated
advocacy effort.
Non-member State
of the IAEA.

Lack of legal and
regulatory
framework.

Poor planning.
Lack of reliable

epidemiological data.

Facilitators
Political stability.
Political decision to invest in
basic infrastructure.
Strong political support.

Vision champion.
Useful window of opportunity.

Member State of IAEA.
Availability of a regulator.
Availability of legal and
regulatory framework.

Availability of a costed cancer
control plan.

Accurate epidemiological data
at the institutional or LMIC-
level.

Exemplar comments from participants

“...the most challenging things are politics, our politicians...they change
every three or four years depending on the country. So, it’s very difficult
to have continuity of investment” (P13, RO, Local).

“I think that the coordination of different individuals and groups would be
a really good thing...[and] the work we do should primarily be directed
towards government” (P6, RT, International).

“There is the Ministry of Health and there is the Ministry of Science and
Technology, which are responsible for controlling all the radiation
services and the radiation sources in the country” (P10, CO, Local).

“We had to work with whatever radiation safety body within the
country...and generate licenses...[because]...they're going to have a
radiation-producing machine” (P4, MP, International).

“The starting point is the demographics, which again may or may not be
available in some countries...in many cases, the data were
extrapolated, especially in Africa because there are so few countries
with good cancer registries” (P3, RO, International).
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Making it happen
and sustaining a
safe service

Identifying a funding
model

Building the facility
and purchasing the
right machinery

Building the
radiotherapy
workforce

Lack of a
comprehensive and
reliable line-item
budget.

Poor mobilisation
and allocation of
financial resources.

Lack of local
radiotherapy
expertise.

Poor stakeholder
engagement.

Lack of a competent
project manager.
Lack of negotiating
power of LMICs.
Lack of coordination
and communication
among relevant
stakeholders.

Lack of
synchronisation of
different activities.

Absence of a suitably
trained workforce.
Lack of sufficiently
qualified teachers
and mentors.

Access to global cancer data
(GLOBOCAN).

Diversified sources of funding
— public, private, partnerships
and philanthropic investment.
Ability to develop a well-
framed business case for
investment in radiotherapy.
Ability to gain long-term
financial commitment.

IAEA’s technical cooperation
programme.

Access to suitable land, with
space for future expansion.
Ability to create a
multidisciplinary
implementation team.
Appointment of a responsible
project manager.

Creation of a technical
assistance plan.

Appropriate arrangements for
commissioning and licensing
of the new radiotherapy
service prior to the start of
patient treatment.

Access to experienced
contractors.

Engagement of expert
volunteers.

Availability of a workforce
development plan.

Timely arrangement to ensure
staff education and training is
undertaken in centres with

“I approached a bank for a loan and when the bank financed the loan,
now we bought a property to build a centre that houses everything
under one roof ... they've [bank] been quite supportive in trying to make
sure the facility is built... The process was first you have to give a
business case and then they have to come and evaluate the feasibility
of the plan.” (P9, CO, Local).

“...we had a local architect who could collaborate and share the
drawings with an international person to critique and give input” (P9,
CO, Local).

“...the medical physicists were not involved, right from the
beginning...when the companies came to evaluate the status of the
bunkers, they found some design problems” (P10, CO, Local).

“l always make it very clear that professionals at a minimum you need
radiation oncologist, medical physicist and radiation therapist. It's a
three-legged stool, if one of the legs do not work, the stool doesn't work.
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Gaining and
maintaining
financial stability

Regular
maintenance

Building research
culture and
infrastructure

Lack of appropriate
incentives.

High degree of brain
drain after overseas
education and
training.

Lack of staff
succession plan.

Lack of financial
resources to support
service operation.
Financial hardship to
patients and their
families.

Lack of a long-term
service contract.
Poor spare parts
supply and
distribution.
Expensive spare
parts

Lack of qualified
engineers.

Lack of research
capacity in
radiotherapy.

patient population and
equipment relevant to the
needs of the LMIC.
Availability of innovative
educational programmes such
as Virtual University for
Cancer Control and Africa
Radiation Oncology Network.
Arrangement to establish a
country-based accredited
training programme.
Appropriate incentive
strategies to attract and retain
workforce.

Clear financial mechanism for
operational sustainability.

Build a critical mass of
equipment.

A well-negotiated service
contract to minimise
downtime.

Favourable trade and border
legislation that eliminates
procedural barriers to medical
goods across the border.

International and/or regional
research collaborations.

For at least those three professions, and then you can also put in
oncology nursing and dietitian and so on” (P2, MP, International).

“...the biggest challenge...of the educational program is the residency
part, because the residency part is extended, you need experienced
people, you need technology to be able to give proper residency
training” (P2, MP, International).

“...there is government and private cooperation resources that have
gone into setting up the facility...however, patients end up paying for
their radiotherapy services” (P6, RT, International)

“We have insurances paying for them, but majority...do not really have
medical insurance” (P9, CO, Local).

According to our [service] agreement, the uptime of our machines must
exceed 95%....For example, one linear accelerator stops working for
some or other reason; we make a call out, the engineer is supposed to
be on-site, according to the agreement, within one hour (P17, MP,
Local).

“...all these machines are coded in American dollars...our currency is
not very good right now...So, they say, ‘Okay, we don't want the
machine anymore because you're giving the machine you are not giving
money for the next five years to maintain the machine’ (P13, RO, Local).
“Building research capacity is the only way...because being a
researcher generates the data that then supports that it's worth it, to
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Leveraging off
radiotherapy to
strengthen
integrated cancer
care

Good governance
and management

Improving patient
outcomes

Catalysing
comprehensive
care and support
service

Lack of clear roles

and responsibilities.

Lack of trust based
on information and
communication
processes.

Lack of needed
social support
services.

Limited access to
evidence-based
clinical guidelines.
Inability to plan and
prioritise the
integration
sufficiently.
Expensive process
for governments.

Allocation of funds for
research.

Availability of an inclusive
governance and management
board

Leadership that fosters
continuous expansion.

Adoption of evidence-based
practice.

Availability of social services
for patients, such as transport
and accommodation
assistance schemes.
Involvement of patients and
their families.

Development of trust based on
quality service.

Vision and milestones to
develop a comprehensive
cancer centre.

Strong clinical and political
leadership support.
Long-term financial
commitment.

Development of strategic
partnerships.

make more investment... People don't care about opinions, they care
about statistics and evidence” (P16, CO, Local).

“...they should really link with some very good regional and international
cancer centres to learn” (P7, RO, Local).

“The cancer hospital is run by 9-member management
committee...These board members are responsible for the
development... and all the financial aspect...of the hospital... they have
a certain time frame” (P14, Administrator, Local).

“The machines will be sold, but there's not any kind of responsibility...to
see it through to the end. It's just like, "Okay. we've sold it. That's it”.
(P1, RO, International).

“...with good service...we received the trust of the people...it's very
important...they don't trust the government hospital; they don't trust
other NGO hospitals. When they have money, they choose the private
hospital” (P14, Administrator, Local).

“We use guidelines and sit every year to review these guidelines. We
put the guidelines under discussions... we agree on international
guidelines, which is there in our system” (P7, RO, Local).

“They implemented radiotherapy in a fantastically staged fashion. So,
stage one was to build that radiotherapy centre; stage two was to build
extra buildings next door to create dedicated cancer wards. Stage three
was to start their own training programmes and start to undertake
cancer research...it's a clinician that led this implementation approach.
He was very, very strategic... That really helped in terms of getting
funding through, getting decisions taken, all of that high-level support”
(P15, RT, International).
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Differences between
professional
perspectives.

e Lackof
understanding of the
role of radiotherapy.

A multidisciplinary ~ ®
approach to care

Information and e Inadequate training
communication and assistance for
technologies (ICTs) users.

Service providers motivated to
provide patient-centred care.
Availability of a
multidisciplinary cancer
conference operational policy.
Respectful collegial
relationships.

Motivation to provide
evidence-based and
coordinated cancer treatment
and care.

Commitment to regular
attendance.

Supportive technology and
information access.
Electronic platform for training
and multidisciplinary
conference.

Adequate training for
information technologists.
Access to the internet.

“...it is very difficult because we are depending on government
grants...For now, we have been depending on partners who are
interested...| think the frame-work with development...is very large and it
has very long-term funding. It's about achieving milestones, and we are
kind of still working through that funding” (P16, CO, Local).

“...we work under one scientific umbrella without having this problem of
junior or senior, or different school, British school or American, or local.
We faced that problem in the past...with differences of views... but then
we created our internal law here that no patient can be treated without
having a decision by the multidisciplinary team” (P7, RO, Local).

“Some departments are easier to collaborate with surgeons and others
are not...For instance, in prostate, the patient should be offered
radiation or surgery...the surgeons will treat the majority of the patient
without even offering radiation...sometimes most of these surgeons they
have no idea what radiation is, and they think, "Okay, this is gonna burn
the patient, | don't want them to have that...we are now trying to
educate the surgeons... and also educate the patient” (P13, RO, Local).
“We are connecting everybody digitally so that people can network,
conference and move ahead... we do weekly Tumour Boards using the
ECHO platform...specialists can connect with each other, present their
cases and do things” (P11, RO, Local).

“With information technology... we have a program available on the
internet, which is educating regularly” (P12, RO, Local).
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Auchd el oy mrdversal mad dotherap y aocess is & global heabth ooncern
Health and cancer organdsations and agencies soch as Internadanal
Ammic Energy Agency (ILEA), Waorld Healsh Orgnisadon (WHO) and
Umniom for Intematona] Cancer Congral (U100 are working @ emsone
that radintherapy serviees are more aocessible and avadlable to eve
eryone who nesds them [1-3). Inproving acoess to radiotherapy ser.
vices has lasgely developed in response i the inoeasing cancer barden
in low and middednome coonres (IMICs) acompanied by

awareness and advocacy smategies. Globally, govermmens ar being
encouraged to commit resoonees to estah bish high-guality sosrainahile
radicthmapy services o address the svolving cancer treatmers and
pal liarive care needs of their populations [4) .

Hadiotherapy i clindcally indicasrd for more than half of all cancer
case, 35 either a treamment to core, palliae andfor improve padens’
quality of life Improving cancer ooromes of waorking age people in-
cresmes laboor force partcipation [5). This indicates g, when soc-
cessfolly esmblished, a radiotherapy service provides both health and
economic benefis [56] Similar to other health projects, when poorly
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implemened, the esablishment of subopdmal radictherapy senvices
can have negaive impaos on GAncer patients’ OUTGMEs, Wasts scare
financdal resources, damages indusry inegriry, and comribores mo a
popal aons mismost [7.8). Socoess of @ new radiotherapy service &
dependent upon being esahlished on time, within bodger and meeting
all thevarioos quality and safety requiremens. Many new radioheragy
services il baramee of poorsrakehold & engagement, fural oonsmocdon
flawn{s), procoring omemahle sqoipment and not ifegrating madn
temance inm the project plan [9). In addigon o these bames, eab-
lishing new radiotherapy serviees in LMICs have been hindered by
challenges soch a8 the lack of political soppor, ateence of radiotherapy
expermze, neffaative projen management, lack of radiaon safety in-
frasmroohore and wealk conracs managemens [10,11)-

Assesging LMICs" rediness to sstablish radiotherapy services has
berome inoeasingly essendal to governments, planners, coondinamrs
and regolators so tharthey con better soppa i mvesmnent dacisions and
plrming priorides. Readiness refers o the sate of being preparsd o
nndertake the implemen@ton of any development projec [12) A
redudiness assesement an be condoced sysematical v osing quoalitadve
or gquantitatve indimmrs, or bath [13) While goantinsive readinsss
indicators can provide momernical snapshos of she prepaedness, qoa-
litarive readiness indictors offer insightfol informarion necessary for
nnderstanding and defining the regoirements for evidenoebaseed mon-
imring and evilmsdon [1114) Both qmlinthe and quantitatve
readiness indicamrs are widely osed as planming, seHassesement or
mamagerial took @ idenrify progress, opportonites and bamriars aimed
at informed derisionamaldng, aoccoontability, keaming, designing and
stlacting appropriae smaEges fo marimise achievement of resls
15160

Esablishing a new radictherapy savice & a complex mmld ple srage
prooess (4] However, the literatore has not yet provided a validaed
readiness assssement ionl thar objectively assess an LMIC's prepaned-
nes fo establish a radicthenpy service The adm of this sody & o
develop and confinn a cone st of readiness requirements and crieria
that can beusad o gaoge LMICs preparedness to esablish radio theragpy
services.

2. Methods and analysis
2.1. Smdy design

A participans validation smody was ondenaken using a synthesised
member cherking qualiad ve techmique [17 ). A pandd pant validation
was nsad i improve the mostwong iness of ghe content of the: neadin s
self il for LMICs establishing new radiotherapy services
The smdy design, dara wllection, analysis and reporing were on-
duced in accordance with wellrecognised approaches for developing
and validating ol [17-19) This smdy is pant of a larger project ap-
proved by the Homan Ressarch Edhies Commines, University of Ted-
nakogy Sydney, and all participants had previoosly given a verial in-
fommed comsent © pantcipasr. Data collecdon for this phase of de
projen took place benvesn Joly 2019 and October 2079

2.2 Poreeipanrs and seisng

Expertise in radicthenpy sstablishment and sosainabilicy & de-
pendant an training, practim] service delivery and/or experiance with
imitiatives fo fmprove aoress fo rad gyt o bal, regionad andfor
natonal kevels with organisations soch as Undon for Internadonal
Cancer Commol, Intermanonal Atomic Energy Agencoy, Radiating Hope
and Intematonal Cancer Expant Oorpa.

Hadiotherapy experts incloding 11 radiaton onool opiers, thres
medical physicists, two radiato n therapists and an adm wWere
eligihle @ panticipate in this sody. These radictheapy expens had
ebboraed the scoessfol esahlishment of high-gqmaliny sostainahle
rad intherapy serviees in LMICs through a series of somi-stmochored

Piiyatem Matizn 71 (30301 5509

imterviews [20). Ten of the diotherapy expats wene working per-
manently in LMICs, inchod ing Kenya, Ediopla, Egypt, Brazdl, Jordan,
India, Nepal, Pero and Fambia The remaining expers were pesma-
nendy employed in foor high-income commiries, inchoding Aosrabia,
Carada, USA and Jaar, bor had been actively invahved in estab lishing
and/or improving radiotherapy services in LMICs.

2.3 Recruiment of partopa

A porpos ve domain Sased samp ling sraegy was adoped to reonoit
panticipants with a wide range of syperience who aoold give insighs
thatr, collectively, woold wdoce the sk of comstroot onder
representation within the readiness self assessment ol for LMICs es-
rahlizhing new radiotheragy services. Reondment wa via direcr amadl
congac from one of the ressrchers (AD)

2.4 Dain collsnion and provedure

The pamicipant validagon process & recognised as an essenmial
techmigoe for enahbling ressarchens to refine thedr dama interpretad ons
and enhance aedibility [17) The saetons below detadl the processes
underaken in compleing the partdpans validaton proces and in-
choded: generating an indrial bst of ftem requirements; confinming ivem
e remenss; and refining item negoinremen’s.

241 Swpone inigel gremnim of the remdiness ioms

The first step of the pard dpant validarion pro e was o {densfy
eritical domains that can be mesd fo desor e ned iness to esahlich ne
radictheapy sevices in LMICs. Owr smuing point was estab lishing
high-quality sostainable radicthempy services & a compley process,
whiich requires inerconmeces] activites To comoborare this view, we
condoced 3 sysematic review and 3 series of semistoctred dnger.
views, identifying the facilitamrs and barriers 1o esmblishing high-
gualiry sestainabl & radiotheragy services in LMIGE [9,20). The findings
revealed tar radiotherapy establishmens readiness domaims, an be
rovn e momd er the ol kowring foor categoriss onmmi ment; conperatd oang
capaciny; and mnalyst We defined each readiness domadn for estab-
lishing high-quality sosainable radictherapy sorvices as fol ks

Dermmin 1: “Coamm e, defined as an LMICs wilingness to pot in
place the necessary political, policy, fonding and regolatory re-
quirements © cnable 3 new radiofimapy service o be esablished;
Damzin * “Cooperation’, defined as the eficdve invohement of
relevang internasional, national and local sakehalders in gie plan-
ming, comm issioning and operationalisation of a new radiotheragy
sarvices

Demzin 3 “Capaciry’, defined as an LMICs abiliy o translae
crammmitmend and oooperation o achieve sosainahles remlbs droogh
effentive and efficient of the immpk EroCems, &
prepared  workdoree, mainenance, govermance and infonmadon
echnology; and

Dermuzin 4 "Camlysr, defined as the powenrial for an LMIC o leverage
aff & new radiotherapy servies to develop an ingegrated mneer cars
service.

lem requirements and associaed criteda are meed @ assess a de-
fimed readiness damadn [21]. Bassd on the concepimal dafinition of sach
readdiness domain, we generated a preliminary st of soitab le ie=m re-
guirements and o eria of neadiness hased on oor sysematic review and
the sami-sroamred inervesws [9.20) We generasd 42 dtam ragoire.
memss and 71 crieria that addresssd the foor readiness domains. The
imem requirements onderwens fremtive editing and comseneos, e e
and procfresding processs by the ressrch tamm (AD, T1, SA and JP )10
clarify, and proof regorements for oo verage and oveslap prior o being
sent o ghe radistherapy eopents for confirmaton.
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2,42 Swp ben opets’ confirraston of the readinecs demes
This step aimed 1o have radiotheragy exp ents seleo, onoss- check and
confinm whether the requirements genorated were appropriae and
rehmmmquﬂhmdrmmﬂhummlmndm-
v service. Radiotherapy expers oon firming hedr agresment with
lovance and representatvencss of the mpic being stodied [Z2-24)
Consmnae was defined as the onlleofve jod gement and opimdon of
radiotherapy experns an the readiness fiem requremens and thedr as-
socated oiera O im pilied 1 ent, though not
necessanlly mnanimity [25). The process of rudnng ansmsns also
meantthat each radiotherapy expeant was given the sqoal opponmniry o
cormes amars, challenge ar confirm accorate inerpreatons and in-
flmence e final decision on readiness item. requinements and crieria
[26,27). Therefore, to achieve consensos, item requiremens and cni-
teria were framed in practically agresahls tenms
The Heeramnre s varied reganding the momber of aopents requoired o
review and confirm gemerated irems shar shonld form the content of 2
tool [25). Sample size dedsions are mostly baeed on the lengdh and
complexity of the tonl [28H) Nevenheless, some stodies hawve re-
[ ded @ ramge b six o 30 exy o help mare
irdo rmadon abour the tonl [28.29). As described onder the parddpant
and seting seoon, 17 ety ble rad iotherapy expens recedved the sorvey
domment and imdD rmadon shest with the oomeepmmal defindton of each
reacdiness domadn, the associated #hem regumremens and criteria. For
the tasks, radiotherapy expers were asked if they agree with e
reacdiness ftems by addressing he ol lowing saemens

1. ¥ youn ghink any of the dtem regoirements alredy lised onder ghie
readimess domains should be remowved, please place “R* as
“Remeve™ in the indosion colenrg

2 i you think any of the dtem regoirements alredy lised onder the
radines: domaine shonld be inclnded bor nesds o be revised or
modifisd in some way, please “M° as “Modify® in the inchosion
ool

3 i you think any of the dtem regoirements alrmdy lised onder the
e meses oo i res shom b be inclnded withontchanges, please place
“A% a5 “Acoept® in the indosion cokomn

In additon, radiotherapy expents had anopdon for a “no idea®. To
evalnare the comprehers ven s of meh read iness domadn, experns were
also asked to e d afher rego that might have been
omited from ghelis, items tharshould be delewd beranse they ae not
consisent with e readiness domain andyfor fems that should be
combined Thiz approach is conesisenr with the lreramre on ool de-
velopmens [ 30,31

A flexible response smargy was adopied thar offerd partcipans
the opfion o complete the validaton process over ge elephone or
salemdt the onmpleted doonment darmoncally. Each radiothaapy 2x-
P Was given rwo weels fo cvmplete g srvey. A followop emadl
remainder prompeng potendal pardcpants aboor the deadline m
compler the sorvey was sent 1f there was no responss, it was mn-
sidererd a dechine m participate. Pant cipanes compiled ng and so b wing
the sorvey was considersd as consent to cover all aspers of pantdpa-
thon and nse of the colleoted dam

1.5 Dam ansheic

The data from the panticipans validation process generaed words of
text, which were analysed qualimtively; hence, median score and in-

tenguartile range were not cabmbeed [17). Qoalitas ve oumments from
pamicipans were imponed inn NVivo-12 for management, arganisa-
thon and ooding. Replicahle and valid inferences from the neos were
made through conene analysis. Texs that were of interest to the ana-
lysis were systemad mily distingoished and oomments fiom partcipans
were rmd and re-read ar several levels of word, santence, paragraphs

Prryaten Mastica 71 (1300 5805

and whale I gain an ondestanding of the meaning. The ressarcher
remained open to onderstanding the new, delewrd or combined re-
guirements recommended by the partic pants withoor a pre spedfied
framewark. Onded tevs were grooped dnm aregnries reflartng readi-
ness requiremens. Arms of comergence and discrepanoy among par-
ticipants were identified shrough constant comparson, a qualitatve
damamalytc procedore whereby each finding and ineerpreration s
compara] with evisring findin gz emerging from the dara amalysis [32)
HRegolar feedhack meedngs were held with T1 1o share owmments from
participants, disonss and validate the refined reqoiremens and oreria
Feedback & 2 common feradve consersus approach for sup ponting
validity or tnosrwo nidness by reflacting on the dam [33).

3. Findings

3.1, Description of part ipears

A tom] of 17 invitadons were distriboed via cmadl | wigh seven
compketions. Ten expers were mnable to pandcipare for the foll owing
reasones no Tespones after follow.ops (n = 7) or other pressing waork
priorites (o = 3), laving a responss rate of 41 2% Majority of e
paticipants (n = 4) who completed the sorvey wene females. Only one
participant complated the sorvey via a elephone onversation, while
the remaining complewed and sobmined it throogh emadl Thines pard-
cipanis ware working pemanently in Ansralia The other pasicipans
were working in Jondan {n = 1), India {n = 1), Erhdopia (n = 1) and
Zambia {n = 1). Five of the parddpants were radiadon/dindcal on-
cologiss and neo wers radiation thenpios

3.2 PRequrermerss and ool ddensfic ason amd confirmasion

Faticipans examined regoirements and criera for ach of e
fomr-readiness domaine, caregarised as comm fment, conperation; ca-
pacity; and caralyst. Tahls 1 shows the fem neqoirements that were ssnt
to pardcpans and their feedback Majoriny of the feood back fimm. par-
thcipants werne comsl sent, with minimal annotadon

321 Remeremews ond ik o ¢ ommtme e

Ameong 23 arierla for commitment regoirements, pardcipans con-
firmed 22 as wlevant for incosion . Mosr pant o panes indianed that neo
ragoirements “polideal window of opporomine® and “radiotherapy
lobbying® comey advomey messages to gain pobitcal oomminmens
Hence, they were merged inio a single requiremen t “opportondties for
advomey”. Even though there was less agresment regarding ghe re-
lavance of “smhble political snvironment® as & reqoirement, it was in-
chded becanse a sable political emvironmens was nesded o atmact
lomg-term investmens and gain the necessary technd ol soppont from ghe
imtemational commuond v o develop radioterapy.

Paticipan=s" favoored the reqoirement “acoes o hasic infra-
strocnre”, o firmin g ghe impontant role o f waer, sloomiciny and roads
indrastroctore: for esablishing a new radictherapy service. The first and
third criteria for the regoinement “aocess to basic infrasmoomone were
rewarded to inchode the phrases “fos a pln to onsmocT sewerage
3 at the radiotherapy faciiiny® and “with adequate onsie or
numrby paricng for staff, patents and their families, and enable gondsto
bz delivered to the faciliny™ respectively. Critera for ghe foor negoire-
mers “ identified regoi re ind rmad on®, “cancer comtmol po ley®, “polioy
coherence" and “pablic by political keaders™ were comfirmed
as important for inchesion bemuose they concem avenmes o engage
pabicy to improve radiothenapy sevies The reqoiement “idendfied
reqoire infrmarion® was reworded & “aceess o information® for
clarity. Particpants nrandmesly onfimed e nesd o idensify an
appropriate funding model, wit a longterm bodgeary commimment to
estahlish and mainmain the ndiotherapy savice. Based on pamicipans
commens, the word “madnenance” was imrodoced inmo e diind an-
terian for the reqoirement “moimble fonding model®, which was
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changed to read “the LMIC and/or an exemal agency has idenrified a
serore sooned{s) of fonding for the development and madnenance fop-
erational sosminahiliy of the radiotherapy serviee™ The reguoirement
“onmmimment to oniversal health ooverage™ was considered oritical in
ersuring that padents and their families are protected from e fi-
nandal borden associaed with accessing a radiotheragy service. Three
of the topendorssd reqoirements - “membeship smios with IWEAS,
“legal and regobanry famesork® and “independent LIMIC-level reg-
nhor® - reflect the valne amached o radiation proecion and safery.
There was general feedbadk to merge criteria widdn teradiagon safery
Tesqoirements.

322 Reperemers ond orisria b cooperana

Criteria for sty of the seven original regumrements bnkesd o co-
opeation were confimmed relevans for inchosion. The reguoirement
“mmost relad onship* was dropped as it was considered less relevant by
most partcdpans Teo ragoirements “idenrify and engage relsvant
stakeholdars® and “sakeholder comsersnsboilding® wers merged and
imcoay d into the reg “saleholder fmvol vemens . Effors
to make indformad on avadlable and keqp sakeholders informed abour
the radiothmapy devel opment actvites were critim] © ensoring na-
tlonal and infemational stakshalders panticipate in the planning pro-
cess “Technical assistance plan™ as a reqoirement was considered ne-
cemsary o achiove coherent collboradon and mammewomk. Soveral
pamicipans soggesed the oombination of reo rego insments * inehosd ve
plinning team® and “edhmical worldng groop™ ino @ singls negone-
ment “strategic planning team * relating to cotrdinato n and o versesing
the smategic phoning of te new Bdiotherapy service

3.13 Reqerewens ond oievia for capacity
Famicipans oonfimed crera fr 16 of the 17 orginal

requiremenss rdaned to apacity as rdavant for inchosion. In relation o
effective management capah il tes mo implemens 2 rad iotherapy service,
paﬂqnmmnﬂrmadﬂnnpuumeufmngamhdﬂqﬂm

jon tem, appointing @ responsible projet manager, se-
mgsu:hhkhnd and allomting resoarces for bodding constrocd on
procss, equipment purchase, delivery and insallation. Four reguire-
menss “training for inital cone saff*, “maining other soppontdng staffs,
“saff socossion plan™ and “incendive systems® were focmeed on ad-
dressing loml radi otherapy workdone development. In spie of gie re-
guirement “incentive systems™ not reaching sofficent consersus, we
inclnded irbearanes poor | noemntive was oo neidered 3 m or aom i aring
factor to the brain drain in most 1M1 Minor pypographical emmors
were commecied to improve redabilicy. For example, “access o a soi-
table land™ was rewonded “access to soimble land®. Partidpants con-
firmed oriteria for mwo regoremens “govermance and management
strocmre” and “treptment goidebines, protoonls and sandard opeating
procedores™ a8 criviml to ensoring a high-qoality of mansparency and
acoounmability. The implemenmtion of simple and basic indonmad on
SYSIems Was reguired to generare, compile, anatyss and comm omcar
healsh data The second oriterion for the regmement “generae, om-
pile, amalyse and commuond e health dara™ was neworded m “de LMIC
has well-mained indormadon echnologists 1o implement appropriae
ﬂ.fquard:m protect patient data confidenmaling®. Orieria for meo me-
* and “spare pars” were sndorssd, re-
P of regolar ma = and reqadr.

ﬂ.:u:h;gl:he

3.24 Reperemens ond orieris for combysr

There were mhitively high endorsemers of all five ariginal re-
quirements and 14 criteria rdated to ;s doman Famicipans
confinmed shat radioterapy services an fadliae the hanmonisad on
and inegradon of ;mneer sarviee deivery by addressing thres ey
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reqoirements “encouraging anoeer coniral reform®; “promoting co-
orndinated care”; and “ promaod ng a multidis cip linary approadh o cre®
Also, paticipans confirmed e importance of orentng cancer care
aroond padents and their families i address thedr broader nesds. Miost
af the participants' commen s and keyweordsto im prove ol yst domain
were indimtive of the need to darify, inser missing infrmaton and
elborate criteria for the following requiremenss “encomage cance
comimol reform™; “srenghen patent and familycenmed cars®; and
“enonorage baer omcomes giroogh research® For insmnce, o ace
commodate the views of partcipan®s, we insemed the missing in-
formation “the nesd @ implement cancer regisry funogh

Proyatcm Mitica 71 (20200 58 99

strargic plinning wan stakshalder frvol vem ent, and techimcal aesis-
tance plan. A srategic plannin g ream shat reoogn dsesand appred ane ghe
advanage of undasanding de LMICs corent apacity hdps aign
activides and avadlahle resoorces. & & imperadve o plee greater
emphasis on identifying and imvalving relevant stkeholders o enrich
the mdiotherapy service developmens planning effort.

A soccessfol radiotherapy sevice development imvolves caneful
comsl deration of the LMIC's mpacity, as consmaints on capacify exes a
negative impac on radi osheragy senvdoss in LM [11) The confinmed
capn-dq.- requirsmens o exsare suocesfol radiotherapy development

ships” into dhe first orieron for the requirement “encoorage berer
omrams throogh ressmrch” Simdlarly, #he second eritadon for ghe
reqoirement “promote a molddisciplinary approach o ore® was
slightly reworded to clartfy har esablishing a radistherapy service an
be msed “as a window of oppormniny™ for the development and im-
plementarion of ononlogy clincal pracdes goidelines

and criteria

23 : uh £l ; # T

Comprahensivenss: was smeessed hased on the nesd for addidanal
resgoirements and/sor oriteria regomred to make sach readiness domadns
compler. Mone of the participants soggesed an addidonal meguire-
ment However, new crieria were developed by app ing sentences that
pamicipans med in deson bing regm Tahle 2 pr the re-
fimed dtems and e mine addinonal oriteria thar emerged from panticd-
pans’ comments, which inchoded: five for commitment, nwo for co-
operation; and nwo fior agaciy_ Forexamp e, a new oneron “ the LM1C
acimowledges ghat onresmiotfve aostomis and bordar bies are regquoired
fior timely impontaton of spare pars® was created onder the e one-
ment “spare pars”.

4. Discussion

This smdy proposes a set of 37 requiremens and 74 oniteria dhatr
onght to be considersd for inclosion in a red iness self-assessment ool
for LMk esmblishing new radiotherapy serviees Wihile there & no
definie & il 1o the hilict of a soccessfa] radio-
therapy service, hepr@mﬁr&aﬂhmﬂmm&]ismﬁd
10 FeneraE processes Siar ought to be comsidersd when LMICs are
plrming © esahlish new radiotherapy services. The readiness seif-as-
sessment ool for LMICE =smhlishing new radio s eapy sevices fooses
on providing pracrial goidance through foor key readiness domadre,
grouped under dhe following cutegorier ‘oo, Cogpanation, o
padity and cambys”’. Eath readiness domain has a broad range of goa-
litarive ghamebased ghat were confirmed by expen par-
ticipans.

‘Comnmitmens i5 2 fond amental reguisie for soocess in esablishing a
new mdiotherapy serviee Ad vomiting for inoreassd polidm] commit-
ment to impnove aocess to goality and eqoitah e radiotherapy services
can be complex. Advocacy cn bring aboor positive resols when on-
stroctvely applied in these circomsances. Exploidng windows of op-
pormnity i viral to bollding andyor mainradning pol idm] soppon for
fonding, policy and irerimdonal commitments o establish a radio-
therapy savice. Fonding a radictherapy project in any LMIC can be
challenging, so aften, the soggestion & to seoorea long-enm bodgeary
commitment from diverse soorces. I is critical to @i dnto considera-
ton poble, privare andsor philanthropie finandal commimmens in

pparnt of fhie radioh y projes (9 An LMIC demonstratng in-
stitotional commitment, soch as availabiliny of legal and egolamry
frameworks and an independent regolator o msore radiation safery,
prowcdon, ssoarty and goaliy throngh collabo mrion with IAEA & 2
eritical factor for establishing a radiofh mapy service

In esmhlishing a new radiotherapy service, itis essential vo corsider
stakeholdar oo operation lading o a collectve aotion There are thres
conperation requirements of impomance for LMIKCs to onreder

=7

F resomrces and achviges, workdone develop-
ment, rcgu].'u' maintenance, leadership, other essential and oome
plementary services and informaton sysems. Theimplamenmoion plan
should ardonlas eqoipment and personnd regoirements, @idng oo
comslderation the cancer inddence and momality profile. LMICE pre-
paring to establish radinterapy sevices shoold oconsider incendve
s}mmdpa&iﬁmmmmﬂmhﬁ]m
LMICs mmst take ach af rachok o {mgr
mnwmmdqmmﬂwdmﬂm
indnding palliative care. Theredore, regoirements of camlyst belp o
address the need for harmonisadon of mncer aare, Sie arlenmtion of
care aroond patients and siar fimilies and bolld ing research capaciny.
This stody & pant of a larger leaming process, which has soccescfoly
highlighted relevant rego irements and oriteria. However, ghene ane sdll
gaps that requoire forther field ressardh to refine the ond asranding of
the regn iremends and oriers and the condinons onder which they am
predictive and informatdve The findings of this stody conld beosed aa
goide 1o help LMICs obiadn objective informaton to address challenges
related o esmblishing a new radiotherapy sarvice by maldng wellin-
fiormed decizion s and aligndng bodgers. The find ings are notmeans © be
nsed as a cheddist or substitate inLMIC expent advice. Hather, we in-
tend the tool be meed o engage effectively in a range of coll b oradve
dismnscions with diverse stakeholders o ensore 2 sostainable and oost-
effetive projea

5. Strengths and limitetions

The smengths of this stody inchode allowing a broader enduaser
engagement and panddpadon {eperience of both intemagonal and
lom] expents) in generatng and oom firming requirements. This emeores
that the asssssment fonl messs osabi by and practia] nesds of LMICs
The i hosi ve validad on process allowed for she generadon of nesw idems
and alemative explanacions for @ more compreéhensive set of neguire-
mens and aiera. However, thess ftems shoold be fieldgested ina
larger represerdative sample. The sample sive was Bmied by the ar-
duomsness of pantcipation given the large nomber of reqoi remens and
comnp kexity of rasks

6. Conclusion

Esmhlishing a new radintheragy semviee & 2 compley msk and -
plarmed efforts can be expensive and fordle A resdiness assscoment i a
step offen amitted when estahbshing radiosieagy sen'tt::ln maet
LMIE. bvesting a day or rwo stakeholders irarive:
goided by the readiness sdfamsessment ol may goide dedsions m
reszares allomtions to adhisve radioderapy service implemenradon
and snsminahiliny goals
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