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Abstract 

Inequitable radiotherapy availability in India leads to non-compliance in many cases, 
as patients need to travel long distances for treatment; this has long-term implications 
for achieving the United Nations sustainable development goals. Notably, the number 
of functional radiotherapy units in India is below the limit recommended by the World 
Health Organization, and most centers in this vast country are located in urban centers. 
This creates a serious barrier to accessibility for the socioeconomically disadvantaged 
sections of the rural population. Recent reports suggest that despite the availability of 
free treatments for a wide variety of cancers, many patients are non-compliant owing to 
the high costs incurred on travel to distant centers. In view of the current distribution of 
radiotherapy units, and the low ratio of radiotherapy units serving the vast population, 
distances traveled for radiotherapy are likely to have considerable impact on realization 
of the United Nations sustainable development goals. It is also likely to have considerable 
impact on the existing weak infrastructure of healthcare facilities, as poor cancer control 
will increase the need for palliative care and support, thereby further reducing resource 
allocation to cancer control. Policies directed towards reducing travel times for radio-
therapy are currently lacking in India. However, this issue needs urgent consideration 
to ensure optimal utilization of available resources. Until measures to reduce travel time 
can be implemented, reducing travel-related patient distress may improve compliance in 
the short term; urgent measures in this regard will help achieve the targets of the United 
Nations sustainable development goals.
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Introduction

Distances traveled for cancer care have been found to be a potential barrier to cancer 
diagnosis and treatment, and have also been reported to be associated with patient out-
comes [1-5]. Travelling longer distances for cancer care has also been linked to poorer 
survival among patients living in rural locations, despite early diagnosis [6]. 

India is a vast country, where approximately 65% of the population resides in rural areas. 
Most cancers continue to present in advanced stages, and require radiotherapy as part 
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of treatment. However, radiotherapy availability is limited, and most functional units are located in urban areas, necessitating long-distance 
travel for treatment; this has considerable impact on treatment compliance. 

This article describes the adverse impact of long-distance travel on treatment compliance, and therefore cancer control, in India; it also out-
lines possible interventions, that may help improve treatment compliance in both, the long and short term to help realization of the United 
Nations Sustainable Development Goals. 

Global goals for addressing cancer

Non-communicable diseases (NCDs) are a major contributor to global mortality, accounting for 7 of 10 deaths worldwide. As a considerable 
proportion of these deaths occur in individuals aged between 30 and 70 years of age, the United Nations Sustainable Development Goals 
aim to reduce premature mortality from 4 major NCDs by one third in this age group by the year 2030.

As one of the 4 major NCDs, cancer alone contributed to 10 million deaths in 2020 [7]. In order to address the overwhelming mortality bur-
den from this disease, the World Cancer Declaration, which was launched under the leadership of the Union for International Cancer Control, 
was adopted to align it with the Global Action Plan for the Prevention and Control of Non-Communicable Diseases; the Declaration aims to 
achieve a 25% reduction in premature mortality from cancer by 2025, and has according set 9 targets to achieve this overarching goal. One 
of the targets is to improve accessibility to services across the cancer care continuum. 

The World Health Assembly also passed a resolution in 2017 for cancer prevention and control in the context of an integrated approach 
(WHA70.12); this aimed to urge governments and the World Health Organization to accelerate action to achieve the targets specified.

Global progress towards achieving the United Nations Sustainable Development Goals 

Findings from a recent report suggest that only a few nations are on schedule to achieve the United Nations Sustainable Development Goals 
for preventing premature mortality from NCDs [8]. Global trends indicate that although premature mortality from NCDs is mostly on the 
decline worldwide, the pace of change in most nations is inappropriately slow for achieving the target. The report also suggests that the Coro-
navirus disease 2019 pandemic is seriously challenging the ability to meet the targets, and is increasing socioeconomic inequalities. Notably, 
most countries that were found to be on track to meet the goals were high-income nations.

In the context of cancer, the report suggests that although premature mortality from gastric cancer has declined rapidly, that from colorectal, 
liver, breast, and prostate cancer has declined more slowly; lung cancer among women was also found to be declining more slowly than nec-
essary to meet the target. The most unfortunate finding was the increase in the risk of premature death from colorectal, liver, and prostate 
cancers in men, in more than half of the countries.

The cancer problem in low-middle income countries

Low- and middle-income countries (LMICs) contribute to approximately 70% of deaths from cancer worldwide [9, 10]. Presentation at 
advanced stages and difficulties in access to healthcare facilities are major obstacles to early diagnosis and treatment in these settings. In 
addition, the availability of comprehensive treatment is as low as less than 15% in many of these countries, as opposed to more than 90% 
in high-income nations [11]. Owing to these difficulties, the prevention of premature cancer-related deaths is a considerable challenge in 
these settings. Indeed, recent data suggest that many LMICs have experienced stagnation or a minor increase in premature mortality from 
the disease [8].

Although cancer incidence is lower compared with high-income countries, deaths due to the disease are significantly higher in LMICs, par-
ticularly in those younger than 70 years. This premature loss of potentially productive individuals has considerable socioeconomic impact, 
and constitutes a major challenge to meeting the sustainable development goals.
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Radiotherapy in low-middle income countries 

As part of multidisciplinary treatment, radiotherapy constitutes an indispensable component of cancer care. In view of its essential role in 
treating cancers across all stages and age groups, the importance of radiotherapy availability cannot be overemphasized. The weaknesses of 
healthcare systems in these settings, the rising burden of cancer, and financial constraints impact cancer control in these regions [12]. Data 
indicate that radiotherapy availability and accessibility are major issues in LMICs, and form a major barrier to effective treatment in many 
cases [13]. In particular, capacity building, maintenance of operability, and high population densities increase absolute radiotherapy need, 
which in turn translates to higher costs [14]. This poses a substantial challenge to improvement of radiotherapy availability in LMICs, leaving 
90% of patients without access to radiotherapy [15]. In this context, a study found actual radiotherapy utilization rates in certain middle-
income countries to be consistently lower than the optimal; this was particularly observed in countries with limited resources and large 
populations, with the median difference between optimal and actual utilization rates being as high as 47% [16]. 

Radiotherapy accessibility in India

According to data from the Directory of Radiotherapy Centers, India has less than one radiotherapy machine per million individuals, with a 
majority of facilities offering treatment with megavoltage equipment [17]. Updated data from 2021 indicate that there are 427 centers with 
669 megavoltage units and 317 brachytherapy units nationwide, in addition to a few advanced therapy units. The number of functional units 
is therefore below the limit recommended by the World Health Organization; in addition, most centers in this vast country are located in 
urban areas, which cannot be easily accessed by a large majority of the rural population. Socioeconomic disadvantages and financial toxici-
ties, added to long waiting times resulting from overburdening of the available facilities, further compound difficulties in accessing treatment. 

Radiotherapy and the need for travel

Unlike other treatments for cancer, radiotherapy usually involves more frequent visits to the treatment facility. In order to improve the thera-
peutic ratio, radiotherapy treatments typically spread the total prescribed dose over a pre-determined number of fractions, which are admin-
istered as daily doses; most schedules deliver treatment five days a week. This necessitates regular visits, which often involve prolonged and 
exhausting journeys for those travelling for long distances. In patients with more advanced cancers, which are more common in LMICs, and 
those receiving concurrent chemotherapy, these journeys are particularly arduous.

Travelling for radiotherapy in India

Recent reports suggest that despite the availability of free treatments for a wide variety of cancers, many patients are non-compliant owing 
to the high costs incurred on travel to distant centers [18]. Reports also indicate that the density and distribution of radiotherapy facilities in 
India lack uniformity, with certain regions having considerably lower numbers of treatment units compared to others in terms of the popula-
tion served [19]. Interestingly, although most cancer facilities are located in urban areas, findings from a study performed at a rural cancer 
center indicate that over 60% of patients in that cohort who were non-compliant cited difficulties in travel; these patients were having to 
travel a distance of more than 100 km from home to hospital. Notably, these patients were receiving radiotherapy five days a week with 
weekly concurrent chemotherapy, and were further referred to a brachytherapy facility located over 500 km away on completion of tele-
therapy, for receiving three fractions of weekly high dose rate brachytherapy [20].

Impact of long-distance travel for radiotherapy and implications in India

Numerous studies have demonstrated the impact of home-to-hospital distance on survival outcomes and quality of life among patients with 
cancer and survivors [21-23]. Although data on patient outcomes resulting from long-distance travel are largely unavailable in India, the 
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impact of travel on treatment compliance is clear. In view of the current distribution of radiotherapy units, and the low ratio of radiotherapy 
units serving the vast population, distances travelled for radiotherapy are likely to have considerable impact on realization of the United 
Nations sustainable development goals. It is also likely to have considerable impact on the existing weak infrastructure of healthcare facilities, 
as poor cancer control will increase the need for palliative care and support, thereby further reducing resource allocation to cancer control.

Urgent need for evaluation and monitoring of travel times 

Although a few sporadic reports indicate the deleterious impact of prolonged travel times on treatment compliance, data on travel times to 
radiotherapy centers are lacking in India. In view of the far-reaching implications on cancer control in this vast country, travel times among 
patients attending various radiotherapy centers warrant urgent evaluation. Most studies consider a maximum travel time of within one hour 
as optimal [24, 25], while other reports suggest shorter times to be more appropriate [26]. In the absence of monitoring and relevant data 
availability, advisors for national radiotherapy policies are currently unable to regulate the installation of radiotherapy units based on regional 
needs; in addition to causing inequitable distribution of existing funding and resources, this is affecting optimal radiotherapy utilization 
nationwide.

What can be done? 

What patients can do

In view of the considerable impact of non-compliance on radiotherapy outcomes and patient prognosis, it is essential that patients are 
educated on the detrimental effects of treatment delays and discontinuation. Patients may be encouraged to communicate travel related 
difficulties with their physicians to agree upon a more pragmatic fractionation schedule. 

How treatment centers can help

In view of the fractionated nature of radiation delivery, regular travel is an issue of particular concern to those travelling long distances; com-
bined with financial toxicity and family burdens, this often leads to non-compliance in the Indian scenario. 

Certain high volume centers prefer using hypofractionated schedules delivering equieffective doses for selected cases. This improves both, 
patient compliance and departmental throughput. However, owing to the lack of appropriate treatment planning infrastructure, advanced 
radiotherapy delivery equipment, appropriate funding, and associated resources, many centers are unable to deliver shorter and more con-
venient schedules in eligible cases; this leads to considerable loss of both, resources and time. Increasing volumes of data from international 
multicentric trials have established the safety and efficacy of certain hypofractionated schedules, and intraoperative and stereotactic radio-
therapy delivery for various cancers commonly encountered in the radiotherapy departments across India [27-30]. Nevertheless, the lack 
of infrastructure, funding, and expertise are major hindrances to the implementation of these techniques. The availability of appropriate 
equipment, training, and incorporation of practices underlined in the Choosing Wisely initiative could make a major difference to patient 
convenience and departmental throughput. 

How policy-makers may contribute   

Unlike many high income nations, India lacks a well-planned national intelligence network for monitoring and analyzing demographic data 
among patients undergoing radiotherapy. However, the launch of the Digital India programme has led to a paradigm shift in the availability 
of online infrastructure for all citizens. An increase in the use of digital-based platforms and a reduction in the urban-rural divide in terms of 
internet access are some of the major factors that policy-makers may use to their advantage. Policy-makers may consider initiating a national 
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network to obtain patient travel data to improve planning for radiotherapy unit installation; this may reduce inequities in radiotherapy acces-
sibility. Until a national network is initiated, it may be possible to estimate travel times from the home-to-hospital distance, as recorded dur-
ing initial registration. In the initial stages, only information obtained from major cancer centers included in the National Cancer Grid may be 
collected and analyzed to evaluate trends; further implementation across other cancer centers may be performed stepwise to include all state 
and privately run satellite centers. Data from the extended network may then provide policy makers with a clearer understanding of regional 
needs, allowing more equitable distribution of funds and installation of centers. 

Improving compliance in the short term

In view of the long distances patients need to travel in order to access radiotherapy facilities, many residing at remote or rural areas arrange 
temporary accommodation near treatment facilities while undergoing radiotherapy; all expenses towards this arrangement are borne out-
of-pocket, as governmental funding for free accommodation is currently unavailable. As nationwide data on travel for radiotherapy will not 
be immediately available for analysis, most patients will continue to arrange temporary accommodation near treatment facilities based on 
affordability. However, it is noteworthy that patients from below the national poverty line experience the highest levels of financial toxicity 
related to cancer care, and are often unable to pay for any additional expenses; this often leads to non-compliance. It would therefore be 
appropriate to ensure that all such patients are offered state-funded accommodation until home-to-radiotherapy facility distances in India 
are reduced, and travel times are reduced to acceptable limits nationwide.

The road ahead

Artificial intelligence and data analysis are proving to be major game changers in various aspects of healthcare, in both high and low-middle 
income nations. As India continues to increase investment in this regard, further improvements are expected in the management of patient 
data, provision of care, and health equity. This will in turn increase the pace of change towards achieving the target of the sustainable devel-
opment goals in this vast and diverse population. However, for this goal to be met, it is essential that the importance of travel times in suc-
cessful radiotherapy treatment is recognized; it is the decision to walk that creates the path ahead.
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