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ABSTRACT

Lung cancer patients face challenges when seeking information to make decisions
in the treatment phase of their journeys. Although many technologies have been
explored in supporting them in decision-making, little has been investigated when
it comes to the potential of Virtual Reality in supporting their treatment preparedness.
This study collected healthcare providers’ perceptions on the use of VR in addressing
lung cancer patients’ treatment-related challenges. Interview data was collected, and
providers expressed their concerns as it related to the tools (cost, accessibility,
and customization), the systems (implementation in the workflows, and inadequate
training), the people (resistance to new technologies, comfort using new tools, more
load on providers, and fewer communication channels). To ensure safe and effective
implementation of VR use in lung cancer care, these challenges should be addressed.

Keywords: Human factors, Virtual reality, Patient-centered care, Cancer care, Lung cancer,
Health informatics

INTRODUCTION

Lung cancer continues to be a significant public health concern, characterized
by high rates of morbidity and mortality, which are often exacerbated by late
diagnoses and the associated emotional and physical burdens of treatment.
It is responsible for approximately 20% of all cancer-related deaths. The
American Cancer Society reported that in 2024, there were 234,580 new
cases and 125,070 deaths due to lung cancer (American Cancer Society,
2024).

Patients diagnosed with lung cancer face a challenging treatment journey
that includes complex regimens, frequent medical appointments, and a steep
learning curve in grasping medical vocabulary and procedures. While these
difficulties are common across various cancer types, they can be particularly
pronounced in lung cancer due to late-stage diagnoses and the multi-
modal treatments involved, such as surgery, chemotherapy, radiation, and
immunotherapy. The combination of these factors often leads to increased
anxiety, confusion, and difficulty in retaining the information discussed
during clinical visits (Chapple, 2019).
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In recent years, digital health technologies have emerged as effective tools
for enhancing cancer care by improving patient education, aiding in decision-
making, and facilitating communication between patients and healthcare
providers (EIKefi & Asan, 2021; Elkefi et al., 2023). Innovations like patient
portals, mobile health applications, and telemedicine platforms have shown
promise in enhancing access to information and empowering patients to take
an active role in their healthcare. Among these advancements, Virtual Reality
(VR) has attracted growing interest as a unique intervention for cancer
patients. By immersing users in interactive and realistic environments, VR can
present complex information in a more engaging and accessible way (EIKefi
& Asan, 2021; Elkefi & Choudhury, 2025; Elkefi et al., 2023). In oncology,
VR has demonstrated potential in various areas such as pain management,
anxiety alleviation, and patient education (ElKefi & Asan, 2021; Elkefi et al.,
2023). However, its regular integration into cancer care remains limited, and
there is a lack of understanding regarding healthcare providers’ perceptions
of its usefulness and feasibility, especially within the context of lung cancer
treatment. Barriers such as costs, equipment maintenance, and provider
training have been identified, but their specific impact on the feasibility
of using VR in lung cancer care is not well understood, this study seeks
to address that gap. The purpose of this study is to investigate healthcare
providers’ perceptions on the challenges associated with the use of VR in
lung cancer treatment.

METHODS

This study employed a qualitative descriptive design using semi-structured
interviews to explore oncology providers’ perspectives on the use of virtual
reality (VR) as an educational and supportive tool for lung cancer patients.
The design was guided by interpretive description principles, allowing
for rich exploration of participants’ experiences, perceived barriers, and
recommendations for design and implementation. The study was reviewed
and approved by the Institutional Review Board at Columbia University (IRB
Protocol #AAAV4003). All participants provided written informed consent
prior to participation, and all procedures adhered to the Declaration of
Helsinki. A total of ten healthcare providers participated in the study. This
sample size was sufficient to reach data saturation, defined as the point when
no new themes emerged from the interviews. Interviews were conducted
and audio-recorded via Zoom, then transcribed verbatim. The interview
guide included open-ended questions exploring providers’ perceptions of
VR’s feasibility, and anticipated challenges. A thematic analysis approach
was employed, combining inductive and deductive coding strategies (42).
Transcripts were first reviewed in full to ensure immersion in the data.
Two researchers independently performed open coding to identify emerging
ideas, followed by the application of a deductive framework derived from
the study objectives (e.g., patient-, system-, and technology-related factors).
Codes were then organized into higher-order themes reflecting key challenges
and recommendations. All coding was conducted using qualitative analysis
software (e.g., NVivo). The two coders compared and discussed their coding
decisions to ensure consistency and reliability; discrepancies were resolved
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by consensus. Thematic saturation was reached after analysis of the seventh
transcript, and remaining transcripts were used to confirm the stability of the
themes.

RESULTS

Recruited 10 healthcare providers for this study, 100% of whom were in
the oncology specialty. The participants had a mean of 7 years of practice
experience (SD = 5) and saw approximately 73 patients (SD = 57) annually.
Most participants were unfamiliar with VR, with 60% somewhat unfamiliar
and 10% not familiar at all. (Table 1) summarizes the descriptive statistics.

Table 1: Descriptive statistics of the sample size.

Interview Respondents

N/mean %/SD
Years of practice 7 5
Number of patients seen annually 73 57
Familiarity with VR Very familiar 0 0
Familiar 6 60.0
Neutral 1 10.0
Somehow unfamiliar 2 20.0
Not at all familiar 1 10.0

People-Related Challenges

We analyzed the challenges associated with virtual reality use by lung cancer
patients for information access from the providers’ perspectives.

Challenges included patient, system, technology, and healthcare provider-
related factors. Factors identified included patients’ resistance to using new
tools. The providers mentioned that:

“More confidence in the technology, by the patients and caregivers,
could be a challenge.” [HCP 2]. The challenges could be related
to age and access to the technology. For instance, one of them
mentioned:

“You have a 70-year-old patient that’s not computer-savvy, that’s
not really interested in it.” [HCP 6]

Some providers were also concerned that this technology could add more
questions to patients instead of helping them answer their questions which
meant more load to them as providers.

In addition, they were concerned worried that such technologies may make
it hard for them to bond with their patients, which may jeopardize the
communication channels.

Technology-Related Challenges

Other challenges included factors related to the technology itself. Providers
expressed their concerns about the ability of such tools to be customized to
patients’ needs.
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“It’s bard to capture all of the like potential differences between
patients in like one module.” [HCP 1]

Some other providers also thought that cost and accessibility could hinder
the tool’s success.

“I think the problem will be access and accessibility. I don’t know
how at which costs...” [HCP 10]

System-Related Challenges

The system related factors identified included the ease of implementation
of such technologies in the ongoing workflows and the inadequate training
provided by the hospitals to support the workers in helping patients.

“Some of them don’t even use cell phones... they don’t use the internet on
them.” [HCP 7]

Figure 1 below summarizes the factors identified in our study.

PEOPLE SYSTEM TOOL
Resistance to using new
technologies Implementation challenges Not customizable
Comfort using technology Cost
More load on providers
' Accessibility

-9

Less communication

Figure 1: Challenges associated with VR use in lung cancer care.

DISCUSSION

This mixed sample of oncology providers reported limited familiarity with
VR and identified multilevel barriers to patient use, patient, technology,
and system, that align with and extend prior work on digital tools in
cancer care. Overall, the data suggest that VR for information support in
oncology is promising but will require careful design for older and digitally
excluded patients, guardrails to protect clinician—patient relationships, and
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implementation models that fit existing workflows and training capacity.
Most participants were unfamiliar with VR, which likely shapes both
skepticism and practical concerns. While VR has growing evidence for
knowledge gain and symptom relief in oncology and health professions
education, these benefits rarely translate without clinician awareness,
training, and local champions. Early clinician experience, brief demos, and
point-of-care protocols (e.g., when and how to use VR during treatment
education) may shift attitudes from “extra work” to “supported workflow”
(Kyaw et al., 2019).

Patient-Level Barriers: Age, Confidence, and Misinformation

<«

Providers anticipated low uptake among older adults and those “not
computer-savvy,” reflecting a persistent digital divide that dispropor-
tionately affects older and socioeconomically vulnerable populations. Recent
population studies show that, despite improvements, gaps in access and skills
remain and are associated with poorer self-rated health among older adults,
underscoring the need to address digital exclusion alongside any VR rollout
(Bertolazzi et al., 2024; Yang et al., 2024).

Concerns that virtual reality (VR) may lead to increased anxiety or
generate more questions are legitimate. Oncology studies show that digital
tools can either alleviate or intensify uncertainty, depending on how the
content is curated and integrated into patient care. When thoughtfully
designed and implemented, VR and similar digital education tools have
been shown to reduce anxiety and enhance knowledge during chemotherapy.
However, the benefits can vary significantly and are influenced by
factors such as customization, usability, and effective communication from
healthcare providers (Dodlek et al., 2024; Stansel et al., 2025; Thomas et al.,
2024).

Providers also worried that VR might weaken rapport. Evidence across
oncology and primary care shows technology can either strengthen or strain
relationships: tools that enhance shared understanding and communication
tend to build trust, whereas poorly integrated tools risk added workload,
fragmented communication, and perceived distancing (ElKefi & Asan, 2021).
Our providers’ caution to “protect the relationship” is therefore well-founded
(EIKefi & Asan, 2021).

Technology-Level Barriers: Personalization, Cost, and Accessibility

Participants expressed skepticism about the effectiveness of a “one-module-
fits-all” approach in addressing the diverse needs related to diagnosis,
treatment stage, literacy, and language. Digital oncology programs
consistently highlight the importance of customizing content, language,
and interactivity to align with clinical contexts and patient preferences.
Recommendations typically include co-design and modular architectures.
While emerging platforms, such as metaverse and VR hybrids, demonstrate
the technical feasibility of modularity, empirical research indicates that the
level of personalization, along with its associated maintenance costs, often
determines the success of these initiatives in real-world settings (Turkdogan
et al., 2021).
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Cost and access issues, such as the availability of devices, headsets, and
reliable connectivity, continue to pose significant barriers to the adoption of
digital health solutions. Systematic reviews examining the factors influencing
digital health adoption consistently highlight a range of obstacles including
infrastructural and technical challenges, psychological barriers like low
confidence, and concerns related to workload. These findings align closely
with the themes brought up during your discussions with participants (Elkefi,
2025).

System-Level Barriers: Workflow Fit and Staff Readiness

Providers anticipated challenges in integrating virtual reality into the
demanding workflows of oncology, citing a lack of comprehensive
institutional training. Implementation analyses in cancer care, such as those
involving digital patient-reported outcomes (PROs), reveal similar obstacles:
unclear processes, competing priorities, insufficient training, and inadequate
IT support hinder the scaling of these initiatives. Success depends on strong
leadership support, well-defined workflows, and continuous staff training.
Similar reviews advocate for structured training and incentives for clinicians,
along with demonstrable evidence that the tools enhance outcomes or
efficiency (Lyu et al., 2024).

A broader policy caution articulated by oncology leaders emphasizes
the imperative that novel technologies must not detract from fundamental
aspects of care, such as timely diagnosis and maintaining an adequately
trained workforce. Virtual reality initiatives that neglect essential
capacity considerations or exacerbate existing digital inequities risk
counterproductive outcomes; consequently, an equity-first approach to
implementation is crucial for success.

CONCLUSION

Our study explored the challenges associated with VR use in lung cancer care
from a providers’ perspective. More work needs to be done to match these
findings to patients’ perceptions about this technology.
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