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Abstract
Background  The desire to be at home is one of the most important needs of patients with advanced, incurable 
cancers. However, palliative cancer patients may require inpatient hospital care for medical reasons. Virtual reality (VR) 
could provide an approximation to the individuals’ home environment.

Methods  The project consists of 3 parts. All parts are supported by the patient advisory board. In the 1st part of the 
project, we interview patients, relatives, and the patient advisory board about their wishes and concerns regarding 
the project. In the 2nd part of the project, patients are offered to view 360° VR videos of their choice (their home, 
relatives, others if applicable). Effects and side-effects of the intervention are assessed with validated instruments 
(MIDOS, MDBF, SSQ, SPES). Diagnosis, treatment adherence, medication, and vegetative functionality is determined 
from the medical records of the patients. In the 3rd part of the project, the results of the study will be discussed with 
patients, relatives, health care professionals and the patient advisory board regarding implementation.

Discussion  This study is the first to investigate whether individualized VR videos have additional benefits over 
generic VR nature videos on symptom relief, well-being, treatment satisfaction, and adherence in patients with 
palliative cancer care. A strength of the study is that we can incorporate the results of each part of the project into the 
subsequent project parts. However, the generalizability might be limited as this is a single-centred study.

Trial registration  Registered at German Clinical Trials Register (Deutsches Register Klinischer Studien; DRKS); 
registration number: DRKS00032172; registration date: 11/07/2023 https://drks.de/search/de/trial/DRKS00032172.
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Background
To be at home is one of the most important desires of 
patients with advanced, incurable cancer [1, 2]. There-
fore, spending as much time as possible at home is gain-
ing importance in palliative cancer care [3, 4]. Patients 
express a desire for moments of normalcy in which they 
are allowed to be a person and do not feel reduced to 
their patient role [5]. Such normalcy may be facilitated by 
the familiar home environment.

Still, palliative cancer patients may need inpatient hos-
pital care for medical reasons. In this case, virtual real-
ity (VR) could provide a bridge to the individual home 
environment, when patients view their home in VR and 
ideally “feel at home”. In VR, immersion refers to the feel-
ing of being in a different world [6]. In the intended appli-
cation of our study, this world is the places the patients’ 
desire. VR applications distract from visual and auditory 
stimuli that can cause anxiety, longing, and other nega-
tive feelings, and have a positive effect on symptom relief 
and well-being [7–11]. For example, patients undergo-
ing chemotherapy reported reduction of anxiety due to 
altered perception of time, as well as feelings of fun and 
enjoyment [12, 13]. Cancer patients who view nature 
images via VR headsets experience less pain and a higher 
sense of well-being [14]. Here, the nature images are 
identical for all individuals. Initial research on the poten-
tial of personalized VR in palliative care did not show 
significant results, which was attributed to the limited 
selection of VR video scenarios [15]. The use of home VR 
videos could increase the effect of individual images [16, 
17], and respond to the desire to feel at home.

The aim of the study is to assess if VR videos with con-
tent tailored to the individual palliative cancer inpatient’s 
desire to be at home are accepted and suitable to improve 
their quality of life. The specific objectives of the study 
are:

 	– Exploration of patient and family views about desired 
content and concerns of a VR intervention, and 
consultation with the patient advisory committee;

	– Clinical testing of an individualized VR intervention 
for palliative cancer patients;

	– Patient-and-Public-Involvement (PPI) with patients, 
families, patient advisory board, and the involved 
hospital wards for a reciprocal exchange of findings, 
which will be used for the further implementation.

Methods
This study is composed of three successive parts that 
build upon each other, continuously accompanied by the 
patient advisory board, which is already involved in the 
writing of the study protocol. Both, qualitative and quan-
titative methods will be applied.

Procedure
All eligible persons for the three parts of the project will 
be informed about the study in general and the particular 
project part. After informed consent the participants will 
be interviewed (I, III), or experience the VR videos (II) 
with outcome assessments before and after the interven-
tion. Results will be discussed with the patient advisory 
board after each of the project parts to inform the follow-
ing project part.

Project part I: PPI on desired content and concerns of a VR 
intervention
Aim, study design and setting: We conduct semi-struc-
tured interviews with inpatients and family members 
to explore wishes and concerns regarding VR; further, 
we ask specifically about 360° video recordings of one’s 
own home and family. The setting are units of the Hei-
delberg University Hospital that care for palliative cancer 
patients. In a consultative session with members of the 
patient advisory board, the contents of the interview will 
be discussed.

Participants: Palliative cancer patients at Heidelberg 
University Hospital and their family members are invited 
to the interview. They are identified by the attending 
physician of the unit (palliative care, radiotherapy, hae-
matology). Inclusion criteria are age ≥ 18 years; patients 
or family members of patients diagnosed with an onco-
logical or haematological disease that is not curable or is 
associated with an uncertain prognosis; capacity to con-
sent. Exclusion criteria for patients include patients, who 
are in a poor general condition or too stressed to partici-
pate in any study as assessed by the health care profes-
sionals in charge; cognitive or communication deficits; 
life expectancy of only a few days. Exclusion criteria for 
family members include relatives who feel too burdened 
to participate in a study; cognitive or communication 
deficits; and being a family member of a dying patient.

Interviews: The semi-structured interview guide 
includes questions about wishes, concerns, and possible 
benefits of personalized VR videos in palliative cancer 
care. To respond to possible emotional distress, further 
topics and thoughts that complement from the study 
questions are given space and respect. The informed 
consent as well as the interview will take approximately 
15–20 min. Information regarding the medical condition 
of participating patients is pseudonymized and trans-
ferred to a digital file by persons bound to confidentiality 
on the basis of the patient file. Patients will be asked for 
demographic information and length of stay (recorded 
pseudonymously).

Data analysis: We conduct interviews until there is data 
saturation in terms of no new information related to the 
research question [18]. To achieve this, we will continu-
ously reflect in our interdisciplinary working group on 
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the interviewees’ responses throughout the interview 
phase. We estimate the number of 20 interviews based 
on previous experiences with these participant groups 
[19]. The interviews will be audio-recorded, transcribed 
and analysed (content analysis). The focus points of the 
interview are set deductively, i.e. theory-guided, and 
form the framework for the category system in the analy-
sis. The subcategories are developed inductively, i.e. from 
the interview material [20]. We apply descriptive quan-
titative methods (frequency distribution, mean, median, 
interquartile range) to evaluate the sociodemographic 
variables and data on the medical condition for the 
description of the purposive sample.

Project part II: assessment of the experience with the 
individualized VR-intervention
Aim, study design and setting: In a prospective clini-
cal cohort study, we assess the influence of personal-
ized VR videos on symptoms, well-being, and vegetative 
functionality. Data will be collected using questionnaires 
and patient record analysis. First and foremost, we want 
to ensure patient safety. Thus, the aim is to prove a non-
inferiority of the intervention in this vulnerable group 
and to start with 10 patients at least. Further, we want to 
observe whether ceiling effects occur in terms of well-
being in this patient group, and to match the subjective 
verbal judgment of the patients regarding well-being 
after the VR-experience compared to baseline to reflect 
on the assumption that the minimally clinically impor-
tant difference for well-being as assessed with the MDBF 
(Multi Dimensional Well-being Questionnaire) [21] is a 
0.5 standard deviation or actually more prior to the sam-
ple size calculation for a power of 0.8 with a one sided 
significance level of 0.05, resp. effect size in a consecutive 
larger sample [22, 23]. This piloting is important because 
from our assumption so far the sample size would range 
between 30 and 130 participants [24, 25].

Participants: The same inclusion and exclusion criteria 
apply as in project part I.

Intervention: We create personalized VR videos as 
requested from the patients, probably from the patient’s 
home or family members. After the videos are cre-
ated, the patients watch the videos using VR headsets 
while being cared for in a hospital unit. The videos are 
edited to a length of about 3–15 min. The patients watch 
the generic nature video for comparison before or after 
the personalized video (1:1 randomization). Before 
and after watching the videos, the patients answer the 
questionnaires using a tablet computer; support by a 
trained research assistant is provided to the comfort 
of the patients. The whole procedure of VR application 
takes about 20–30  min. If desired, patients can watch 
the personalized video repeatedly on different days for a 

maximum duration of 14 days. If patients are interested, 
they will be provided with the video file.

Questionnaires: Symptom perception (minimal docu-
mentation system, MIDOS) [26], well-being (MDBF Mul-
tidimensional Well-Being Questionnaire) [21], subjective 
benefit of VR videos (2 self-developed items), cyber-
sickness (SSQ Simulator Sickness Questionnaire) [27], 
presence experience (SPES Spatial Presence Experience 
Scale) [28].

In addition to interviewing patients after viewing VR 
videos, information on disease, treatment adherence, 
pain medication, and vegetative functionality will be 
collected from patient records to avoid further, poten-
tially burdensome physical examinations during study 
participation.

Data analysis: The analysis is performed with the 
total data set reflecting the intention-to-treat principle. 
Descriptive methods are used for the analysis of all col-
lected data (frequency distributions, mean, median, 
interquartile). For the pre/post comparisons of the out-
comes (well-being, symptom perception, treatment 
experience, treatment adherence, pain medication, auto-
nomic functionality), with well-being as the primary out-
come, non-parametric Wilcoxon signed-rank t-tests for 
repeated measures data are calculated. Analysis is per-
formed using IBM SPSS Statistics and R (r-project.org).

Project part III: PPI to inform VR implementation in 
palliative cancer care
Aim, study design and setting: PPI will be used for a 
reciprocal exchange of findings, and the further imple-
mentation of the individualized approach for VR in pal-
liative cancer care.

Participants and procedure: Patients, patients’ fam-
ily members, the patient advisory board, and healthcare 
professionals from the participating hospital depart-
ments are invited to exchange views on strengths, weak-
nesses, opportunities and threats (SWOT) in the context 
of implementation of the personalized VR intervention 
based on the results from the project part II.

Data analysis: We structure the results from the discus-
sion by a SWOT analysis (strength, weaknesses, opportu-
nities, threats) to inform an implementation strategy.

Data management and dissemination
Confidentiality
The names of participants and all other confiden-
tial information are subject to medical confidentiality 
and the provisions of the Data Protection Regulation 
(Datenschutzgrundverordnung DSGVO) and the State 
or Federal Data Protection Act (LDSG or BDSG). Data 
collected during the study will be kept anonymously in 
accordance with good scientific practice for 10 years after 
the end of the study (until 2034). The data will be used 
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exclusively for the purposes of this study. All data will 
be stored pseudonymously in access-restricted drives on 
secured computers and servers of the University of Hei-
delberg and the University Hospital, Department of Pal-
liative Care, of the scientists involved in the project. The 
pseudonymization keys as well as signed consent forms 
are stored in the locked steel cabinet of a project partner 
(CW). A digital file of the pseudonymization key, which 
contains only ID and name of the participating persons, 
is double password protected and stored in the secure 
sync-and share service for collaboration within the uni-
versity, hosted locally in the cloud by the university data 
center. Only the scientists involved in the project have 
access to the pseudonymization keys.

Participant data may only be passed on in pseud-
onymized form, which is anonymized by destroying the 
pseudonymization list three months after the end of the 
data collection. Third parties are not given access to orig-
inal documents.

Dissemination policy
Study results will be published in peer-reviewed, indexed, 
journals using an open access format, and the results will 
be presented at national and international conferences. 
Authorship eligibility will be in accordance with The 
International Committee of Medical Journal Editors. The 
National Center for Tumor Diseases Heidelberg founda-
tion supports this study and we will work with them and 
the Patient Advisory Board to disseminate findings easily 
accessible for patients and healthcare professionals.

Discussion
This study aims to investigate whether individual VR 
videos provide benefits in terms of symptom relief, well-
being, treatment satisfaction, and treatment adherence 
in palliative cancer care. The novelty of this project are 
the individualized VR videos as in previous research with 
palliative patients only generic videos, such as nature 
shots, were used.

A further strength of the study is that the patients’ 
opinions as well as those of the relatives and the patient 
advisory board are considered, i.e., heavily involving 
those concerned by the intervention in its development. 
The combination of qualitative and quantitative method 
allows to inform the subsequent project parts: In the first 
part, we start with qualitative interviews to gain an in-
depth understanding of the topic. We ask not only about 
wishes and needs, but also about worries and concerns. 
The results of the first part enable us to respond with a 
high degree of flexibility to the needs of the patients in 
the second part of the study. Moreover, we ensure patient 
safety when we assess and compare cybersickness, symp-
toms, and use of medication for symptoms before and 
after the intervention with no tolerance for a decline of 

the patient’s subjective wellbeing. The study is designed 
to implement VR video use tailored to the needs of 
patients feasible not only under laboratory conditions but 
in everyday clinical practice.

However, the generalisability of our study results will 
be limited because we perform a single centre study. Nev-
ertheless, the experiences from the project may inform 
others who want to adapt the intervention to their site or 
to other palliative care samples. In terms of the sample, 
we suspect that particularly highly burdened patients will 
not participate in the study, although they would like to 
use the VR intervention outside of a trial. For this reason, 
we involve relatives and the patient representatives’ expe-
riences and attitudes as a proxy. Whether older patients 
will be more likely to decline study participation because 
of restraints towards new technology is an apprehension 
that could not be clarified in former studies applying VR 
interventions to older people [29], and we aim to con-
sider the particular needs of vulnerable and old people to 
operate the VR intervention.

The NCT funding board reviewed a summary of this 
study to ensure its aims and objectives, study design 
and outcome are suited and promising to improve the 
care of cancer patients. The Institute for Biometrics of 
the Heidelberg University Hospital reviewed the quan-
titative data analysis plan and recommended descriptive 
methods. The anthropologist and research coordinator 
of the Department of Palliative Care of the Heidelberg 
University Hospital reviewed the protocol regarding the 
qualitative methodology and mixed methods approach. 
Further, three members of the NCT patient advisory 
board informed the interview guide, the selection of 
questionnaires, and the sheets for informed consent. 
They found it important to explore the potential of 
individualized VR-videos to alleviate the situation of 
palliative inpatients with cancer. In this context, they wel-
comed the approach to find out the wishes and concerns 
of patients and relatives related to the intervention to 
guide its implementation.
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