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Abstract

The Virtual Environment for Radiotherapy Training (VERT) system is a

recently available tool for radiation therapy education. The majority of research

regarding VERT-based education is focused on students, with a growing area of

research being VERT’s role in patient education. Because large differences in

educational requirements exist between students and patients, focused resources

and subsequent evaluations are necessary to provide solid justification for the

unique benefits and challenges posed by VERT in a patient education context.

This commentary article examines VERT’s role in patient education, with a

focus on salient visual features, VERT’s ability to address some of the spatial

challenges associated with RT patient education and how to combine

technology with human care.

Introduction and Background

Patient education is known to be a vital element of

providing high quality care in radiation therapy (RT).1

Effective patient education has positive impacts on

patient consent, collaboration during treatment, patients’

empowerment and psychosocial well-being.1–3 However,

‘radiation’ and the processes of RT are known to be

difficult concepts for patients to understand, due to the

complex nature of radiation as both a therapy and a

danger, and a wide array of learner factors due to the

diversity of cancer patient presentations, health literacy

and competency in the local language.4–6

Over the years, patient education methods have

seemingly evolved in line with available technology, from

paper-based information, to video and online approaches

in more recent years. The continuum of this trend is

relevant to this day, as current advances in technology

have led to the use of ‘virtual reality’ tools for patient

education. The Virtual Environment for Radiotherapy

Training (VERT) system is a hybrid virtual reality tool,

which contains rich visual displays of the RT

environment and patient with essential equipment. VERT

provides a combination of graphics, sensory technology

and a physical hand-held pendant which enables users to

interact actively with the artificial, computer generated

environment.7 The introduction of VERT into patient

education offers clinical and academic educators an

innovative way to demonstrate RT information.8–15

Current Evidence For Patient
Education Using VERT

Current evidence demonstrates a range of VERT-based

intervention methods. Learner groups and measures of

outcomes have been developed within or for local cancer

care centre resources and patient education needs. Studies

delivered education to patients with a range of cancer

diagnoses,8,9 with some dedicated studies delivering

education to prostate cancer patients10–12 and breast

cancer patients.13,14 Researchers have taken advantage of

the VERT system’s features including display of

computed tomography (CT) datasets which specifically

matched their target learner group and education

objectives. In one study,8 VERT education sessions were

conducted using each individual patient’s RT treatment

plan. All other studies employed a relevant, but generic

patient CT data set.9–15

In terms of evaluation outcomes, patient knowledge

and satisfaction were the most commonly explored

outcomes.8–15 Patients’ satisfaction with the education

intervention was often measured using non-validated,

study-specific instruments or interviews, reducing the

ability to compare results between different studies.8–15
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Nonetheless, data from these studies report an increase in

knowledge and/or satisfaction with the VERT-based

education interventions. VERT was also found to be

useful in providing patient positioning and bowel and

bladder preparation information to pelvic cancer patients,

which supports the use of VERT for specific-instructional

education.10,12

Although general cancer-related patient education has

been shown to have a positive effect on patients’

psychological state, research on psychological advantages

of VERT education compared to traditional RT methods

are limited in the current literature. Marquess et al.11

conducted a VERT-based patient education study

involving prostate cancer patients, acquiring data from

pre- and post-intervention surveys. Results demonstrated

a statistically significant reduction in anxiety scores with

the largest decrease in anxiety related to treatment

precision, which concurs with literature on patient

education needs.16 Similarly, a qualitative study found

that prostate cancer patients reported feeling less anxious

about their treatment after being shown a prostate cancer

treatment on the VERT system.12

In another study at an Australian cancer care centre,13

longitudinal analysis compared mean anxiety in two

groups of breast cancer patients, one who had

participated in a VERT education session, and another

who had not. Mean scores for both groups were highest

at the time of consultation with radiation oncologists, but

decreased thereafter. This trend was more pronounced for

the VERT education group, which may suggest that

perception of RT as a stressful event or a threat decreases

over time, potentially due to factors such as increased

knowledge and familiarity with the RT process and the

RT department. Survey data from the same study

demonstrated that the patient group who participated in

VERT education had statistically higher agreement with a

range of positively worded RT ‘Experience’ and

‘Knowledge’ questions compared to the nonintervention

group, indicating that the VERT education intervention

was empowering for patients. Qualitatively, the VERT

group indicated that the three dimensional imagery

allowed them to focus on the therapeutic aspects of RT

rather than the risks associated with radiation.

Disadvantages of VERT in patient education

There may be a number of disadvantages associated with

VERT for patient education. Due to the paucity of

studies, and the recent availability of VERT, it is not yet

known how to optimise VERT for patient education, and

whether or not VERT-based education is suitable to all

RT cancer patients. The images on the VERT system are

very detailed and are likely to be unfamiliar to patients. A

recent study found that a minority of breast cancer

patients found some VERT images, such as the internal

anatomy displayed within a transparent body,

‘distressing’, and hence further evaluation is required to

determine how to make use of VERT imagery without

evoking negative feelings or worry for patients.14

One of the main ongoing challenges of VERT for

patient education will be to provide evidence for cost-

effectiveness of this new system, including purchasing

licensing and RT staff education and availability to

facilitate VERT education programs.

From the currently available studies, it is proposed that

VERT enhances patient care quality through optimised

educational approaches, however, this is yet to be

established on a wider scale. We pose three interrelated

factors to explain VERT’s early success in patient

education, including challenges associated with RT

patient education, VERT’s visual and interactive features

and the combination of technology with human care.

Challenges Associated With RT
Patient Education

Understanding the factors which challenge education in

RT is an important step in developing educational

interventions which may support patients.

Nature of radiation therapy and perception
of radiation danger

RT is a highly technical modality which uses complex and

specialised equipment. This raises two key challenges. The

first is the conversion of complex and unfamiliar

descriptions to lay terminology. Secondly, time and staff

restrictions exist for education within a clinical

environment, where equipment and resources are often

prioritised for clinical patient use.17 Radiation is

imperceptible, which means that the public’s ability to

conceptualise radiation is compromised and often leads

to a lack of understanding. Shnur et al.,4 identified that

the ‘mysterious’ aspect of radiation, led to patients

worrying about RT as a cancer therapy. There is often a

culture of fear about the damaging effects of radiation,

and it is a difficult to reconcile radiation as a therapy and

radiation as a danger for most patients and their

families.4,5,18

Varying information needs and health
literacy amongst individuals

Differences in the quantity and breath of RT information

required by patients are wide ranging, and evidence

suggests a ‘one-size-fits all’ education model does not
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exist.19–21 In addition, studies have shown that there is a

challenge to meet the increased demand for knowledge,

including younger patients and patients with higher level

of education or health literacy.21,22 When using most

current health care services and health assessment tools,

patients are required to have an ability to understand

written, numerical and oral information. Generally,

patients must understand information, if they are to

follow instructions and understand the role of RT for

their specific disease. Therefore, culturally and

linguistically diverse (CALD) populations whose

competence of the local language is not high may

experience communication barriers when dealing with

health professionals.6 In addition, there is evidence to

suggest that cancer patients experience anxiety through

the course of their RT, and that information overload

and cognitive limitations are common in the cancer

patient population.23 This raises equity issues for the

development of patient education which is effective for

RT patients with a wide range of health literacy, diverse

language backgrounds and psycho-social needs.

Support For Visual Aids in Patient
Education

The general population is reported to have a low

understanding of radiation and RT specifically, and often

simple concepts taken for granted by the Medical

Radiation Science practice community, such as shielding

or planning tumour volume targeting, are difficult to

comprehend by the lay person. Consequently, a newly

diagnosed cancer patient will require a comprehensive

explanation of the role of RT and its role for their disease

management.

Visually rich methods are explored within the recent

literature (peer-reviewed and grey literature) and have

been reported to reinforce information provided during

patient education sessions.22,24,25 The innovative

education opportunities offered by VERT include the

wide range of visual displays of the RT environment,

dynamic views and an interactive environment.7 Viewing

the virtual linear accelerator, treatment bed and room,

and listening to the sounds of the RT equipment prior to

entering the treatment room demystifies the RT

experience for patients. Similarly, showing patients how a

radiation beam interacts with a virtual patient’s body on

VERT can clarify how the treatment is capable of

reaching the target volumes, whilst minimising dose to

surrounding organs. In this context, VERT was found to

be useful in providing bowel and bladder preparation

information in prostate cancer patients, due to its rich

visual display.12 In a group of breast cancer patients, it

was found that patients were aware that radiation would

be targeting the breast, but they were further comforted

by knowing that “it’s not just random radiation

everywhere” (Jimenez Y, unpublished data, 2018). In

addition, VERT’s display of the room lasers and isocentre

location provides an illustrative example for the

justification of patient positioning, which may support

patients’ acceptance of the uncomfortable treatment

positioning (Jimenez Y, unpublished data, 2018).

Combination of Technology With
Human Care

Patient education in RT is considered to be a part of role

of the multidisciplinary team, including radiation

oncologists, cancer care nurses and radiation therapists.

Commonly, radiation oncologists are the first health

professionals to provide dedicated RT information to

patients. Radiation therapists are then responsible for

pretreatment education in the subsequent time period

prior to and during treatment.26 Thus, radiation

therapists are in the ideal position to deliver detailed

education and psychosocial support to patients as they

are in direct contact with patients at CT-simulation and

treatment.2

VERT provides the flexibility of multimedia education,

using verbal, audio, visual, and interactive delivery. If

delivered by a radiation therapist then it also offers

human support to navigate the complexities of RT.

Delivering one-on-one education has benefits for the

patient-radiation therapist interaction, which has

previously been identified as an important aspect of

patients’ receiving and recalling a positive RT experience.2

Bolderston27 states a quote from a RT patient: “I always

presumed competence, but it was your kindness and

humanity which set you apart”. Within this context, the

influencing factor in patient’s positive reception of

VERT-based education is the connection between patient

care and technology. VERT can support an existing

framework of patient education, further enriched by an

early development of rapport with RT staff. The provision

of time for the radiation therapist educator to talk to and

listen to patients, whilst simultaneously having a highly

visual display of the RT information, may provide a

better model of patient education.28

The Transformation of Patient
Education in RT

The need for patient education is both topical and

evolving. New health care frameworks identify necessary

changes in patients’ roles within the medical sphere and

there is a growing emphasis of patients’ complex

psychological needs.28 Evidence suggests it may no longer
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be sufficient to provide cancer patients with basic

information about RT, and enhanced education will be

necessary to provide integrated and comprehensive RT

education for the growing patient population requiring

RT.3,21,28

The transformation of patient education in RT relies

on the values placed on patient centred care.28 Current

technology used for RT education is largely dependent on

available technology such as the internet. Hence, the

implementation of VERT for patient education is a new

approach, which requires financial resources for initial

purchase and ongoing costs. It is likely that evidence of

VERT education outcomes will be necessary to influence

the funding bodies.

Education using VERT-based approaches should be

provided inclusive of cultural or linguistic background,

geographic location, age or gender. Barriers to patient

access to education should be evaluated and removed and

it has been reported13 that CALD RT patients are not been

catered for in VERT-based education, despite the potential

for VERT’s visual displays to act as a universal language.

Education should be an ongoing process occurring at

appropriate time-points across the patient journey.

Patients report that RT was not as scary as they initially

expected,29 hence the time period where RT is considered

to be a threatening entity is the widow of opportunity to

make maximum gains in knowledge transfer. In addition,

work is required to identify continuing patient

information needs. This process would benefit from a

coordinated and systematic approach which is in-built to

patients’ overall cancer management.

Conclusion

The VERT system can be used to provide comprehensive

information, beyond what is possible with isolated verbal

delivery, in a more engaging and tailored manner,

compared to traditional methods. VERT expands on the

traditional methods of education by offering an

interactive learning experience that may have the ability

to translate well across different CALD patient groups.

VERT education delivered by a radiation therapist can

double as a supportive counselling effect to enhance

patients’ experience.
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