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Abstract

Background: Perioperative information asymmetry regarding intensive care unit (ICU) care remains a critical unmet clinical
need. Traditional preoperative visits focus primarily on surgical risks but provide insufficient education about postoperative
ICU stays, leading to widespread cognitive biases and anxiety among patients’ family members. Virtual reality (VR) technol-
ogy offers immersive, standardized information delivery that could address these gaps, yet research on VR-based preoperative
ICU visits from the dual perspectives of health care providers and patients’ family members remains limited.

Objective: This study aimed to explore the willingness, perceptions, and information needs of ICU health care providers and
patients’ family members regarding VR-based preoperative ICU visits for patients undergoing elective surgery, and to identify
core user-centered design requirements and implementation barriers to inform evidence-based system development.

Methods: A descriptive qualitative study was conducted in 2 ICUs of a tertiary hospital in Jinan, Shandong Province, China,
between April and July 2025. Twenty-nine participants (n=15 nurses, n=6 physicians, and n=8 patients’ family members)
were recruited using purposive sampling with maximum variation. The data were collected via semistructured face-to-face
interviews and analyzed using Braun and Clarke’s 6-phase reflexive thematic analysis framework, rooted in a constructivist
epistemology. This study adhered to the COREQ (Consolidated Criteria for Reporting Qualitative Research) guidelines.

Results: A total of 29 participants were interviewed (including n=15 nurses, n=6 physicians, and n=8 patients’ family
members), leading to the identification of four main themes: (1) patients’ family members’ perceptions and unmet information
needs regarding the ICU, (2) willingness and attitudes toward VR-based preoperative ICU visits, (3) user-centered design
requirements for VR systems, and (4) anticipated implementation barriers.

Conclusions: This study provides the first dual-perspective needs assessment of VR-based preoperative ICU visits in China.
All stakeholders expressed high anticipated acceptance of this technology, though their specific priorities differed. These
findings establish a foundational evidence base for developing user-centered VR preoperative visit systems and support further
evaluation of their clinical effectiveness and implementation feasibility.

J Med Internet Res 2026,28:e84418; doi: 10.2196/84418

Keywords: virtual reality; preoperative visit; intensive care unit; patient education; qualitative research

https://www.jmir.org/2026/1/e84418 J Med Internet Res 2026 | vol. 28 | e84418 I p. 1
(page number not for citation purposes)


https://doi.org/10.2196/84418
https://www.jmir.org/2026/1/e84418

JOURNAL OF MEDICAL INTERNET RESEARCH

Introduction

Preoperative visits are a core component of perioperative
care that facilitate structured information exchange between
health care providers and key stakeholders [1-3]. In China,
the rapid development of critical care medicine has resulted in
an increasing proportion of surgical patients being transferred
to the intensive care unit (ICU) postoperatively. However,
patients’ family members typically have extremely limited
prior understanding of the ICU, often forming negative
stereotypes based on fragmented or distorted information
from nonmedical sources. Traditional face-to-face verbal
communication between ICU nurses and patients’ family
members often fails to effectively convey complex ICU
environments, care workflows, and medical equipment,
leading to persistent information asymmetry between health
care providers and families [4,5]. This not only causes
significant psychological distress for families but also
substantially increases communication burdens for already
overstretched ICU health care providers [6-9]. Despite these
well-documented challenges, research on preoperative ICU
visits remains far less developed than operating room-based
preoperative education [10].

Virtual reality (VR) technology, with its unique immer-
sive, interactive, and standardized features, offers a promis-
ing solution to these long-standing communication barriers
[5,11]. Unlike verbal descriptions or static images, VR can
provide a realistic ICU environment and complete postop-
erative care processes, enabling consistent and comprehen-
sive information delivery to all stakeholders. While VR has
demonstrated effectiveness in various health care education
settings, its application to preoperative ICU visits targeting
patients’ family members and health care providers remains
largely unexplored [12,13].

This study represents the first phase of developing
a user-centered VR-based preoperative ICU visit system,
focusing exclusively on the dual perspectives of patients’
family members and health care providers. Given the
complexity of multistakeholder needs and journal length
constraints, patient perspectives will be reported separately
in a subsequent publication. Specifically, we aim to explore
the willingness, perceptions, and information needs of ICU
health care providers and patients’ family members regarding
VR-based preoperative ICU visits and identify core design
requirements and implementation barriers to inform evidence-
based system development.

Methods

Overview

A descriptive qualitative research design was adopted. The
data were collected through semistructured, face-to-face
interviews. Given the limited existing knowledge regarding
the application and perceptions of VR-based preoperative
ICU visits, this design was chosen to capture the complex-
ity of the phenomenon and obtain credible data that closely
reflect participants’ genuine thoughts and experiences.
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Ethical Considerations

This qualitative study was conducted by a research team from
the ICU of a tertiary grade A hospital in Jinan, Shandong
Province, China, and was approved by the hospital’s Ethics
Committee (approval number 2025-929). Informed consent
was obtained from all participants. All participants were
informed that their participation was voluntary and that they
could withdraw from the study at any time without any
adverse consequences. To protect participants’ privacy, each
participant was identified by a code instead of their real name
during data analysis. Additionally, no financial compensation
was provided to any participant. All original interview data
and participant information were anonymized and stored on
an encrypted cloud drive to ensure confidentiality.

Study Setting and Participants

This study used purposive sampling with maximum variation
to ensure the diversity of participant perspectives, which is
appropriate for exploratory qualitative research aiming to
understand a range of experiences and needs [14]. For health
care providers, we intentionally selected participants with
varying years of ICU experience (1-30 y), professional titles
(nurse-in-charge to chief nurse, attending to chief physician),
and clinical roles (bedside nurses, charge nurses, intensivists)
to capture diverse clinical perspectives. For patients’ family
members, we recruited individuals across different age groups
(26-70 y), educational levels (primary school to master’s
degree), and relationships to patients (spouse, child, parent)
to reflect their inherent heterogeneity.

Based on these predefined criteria, potential participants
were identified by a researcher with the charge nurses of
2 ICUs at the aforementioned hospital. Eligible individuals
were approached in person between April and July 2025,
provided with detailed study information, and invited to
participate; 3 patients’ family members declined due to
time constraints. All selection decisions were reviewed and
approved by an ICU nursing expert with 10 years of clinical
experience to ensure alignment with study aims.

All participants were fully informed of their rights
regarding study participation and provided written informed
consent. They were notified that they could withdraw consent
at any time without providing a reason or facing any negative
consequences. The inclusion criteria were as follows: for
patients’ family members being an immediate relative of
an ICU patient and fully involved in the patient’s treatment
decision-making process; for health care providers: having at
least 1 year of working experience in the ICU. The exclusion
criterion was the inability of patients’ family members or
health care providers to participate in the interview (eg, due to
physical or cognitive limitations). To ensure comprehensive
reporting, this study adheres to the COREQ (Consolidated
Criteria for Reporting Qualitative Research) checklist [15].

Data Collection

Guided by a descriptive qualitative research methodology,
the data were collected via in-depth, semistructured inter-
views. Interviews were conducted face-to-face in either the
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conference room (for physicians and nurses) or the private
conversation room (for patients’ family members) of the ICU.
These settings were quiet, comfortable, and private, with no
interruptions, to ensure the continuity of thought for both the
researchers and participants. The researchers were graduate
students who had completed qualitative research courses and
possessed interview experience. An initial interview guide
was developed following discussions within the research team
and consultation with qualitative research experts. A pilot
study was then conducted with 1 nurse, 1 physician, and 2
patients’ family members to identify and address potential
issues. The final interview guide was finalized after revi-
sions, with details presented in Textboxes 1 and 2. Before
each interview, participants were provided with a detailed
explanation of the study’s purpose, methods, and confiden-
tiality principles, and they signed the informed consent
form on-site. Participants were informed of the concept and

Textbox 1. Interview guide for patients’ family members.

Fan et al

purpose of VR-based preoperative ICU visits but did not
experience or view an actual VR system or training video.
During the interviews, the researchers listened attentively to
participants’ responses, promptly asked follow-up questions
to clarify ambiguous content, and ensured the complete-
ness and accuracy of the information. Participants were
encouraged to share their willingness, needs, and percep-
tions regarding the VR-based preoperative visit system, with
minimal interference from the researchers’ personal views.
All interviews were anonymously recorded using a voice
recorder, and nonverbal behaviors (eg, facial expressions,
body language) of participants were documented simultane-
ously. Each participant was interviewed once: interviews
with patients’ family members lasted approximately 25 to
45 minutes, while those with health care providers lasted
approximately 30 to 40 minutes.

Questions
information related to the ICU?

purposes and functions of your use?

to meet your needs?

encountered? How can these obstacles be addressed?

system for the ICU?

1. What is your level of understanding of the intensive care unit (ICU)? Through which channels do you obtain
2. Have you previously known about or used virtual reality (VR)-based systems or devices? If yes, what were the

3. What is your perspective on using VR technology for preoperative visits in the ICU? What functions do you hope
such a system will have? In your opinion, which types of knowledge content and presentation methods are more likely

4. What are your views on the feasibility and potential value of applying VR technology to preoperative ICU visits?
5. During the use of the VR-based preoperative visit system for the ICU, what obstacles do you think might be

6. Do you have any additional suggestions regarding the design and application of the VR-based preoperative visit

Textbox 2. Interview guide for intensive care unit (ICU) physicians and nurses.

1.

2.

Have you heard of preoperative visits before? In your opinion, what are the main difficulties and challenges currently
faced by preoperative visits?

Have you previously known about or used virtual reality (VR)-based systems or devices? If yes, what were the
purposes and functions of your use?

. From the perspective of clinical practice, what is your view on using VR technology for preoperative visits in the

ICU? What functions do you hope such a system will have? In your opinion, which types of knowledge content and
presentation methods are more likely to meet your needs?
What are your opinions on the feasibility and potential value of applying VR technology to preoperative ICU visits?

. Are you willing to use a VR system for preoperative visits? Why or why not?
. During the promotion of VR-based preoperative ICU visits, what obstacles do you think might be encountered? How

can these obstacles be addressed?

. Do you have any additional suggestions regarding the design and application of the VR-based preoperative visit

system for the ICU?

Data Analysis

Within 24 hours of each interview, the audio recordings
were verbatim transcribed into text by the researchers
themselves, and the transcribed textual data were returned
to the participants for verification, thereby improving the
credibility of the data. Subsequently, the transcribed text was
imported into NVivo 14.0 software (Lumivero) for analysis,
with this process conducted simultaneously and independ-
ently by the primary researcher and another master’s student
trained in qualitative methods.

https://www jmir.org/2026/1/e84418

This study adopted Braun and Clarke’s 6-phase reflexive
thematic analysis framework, which is rooted in a construc-
tivist ontology and interpretive epistemology [16]. This
approach posits that themes are actively constructed and
interpreted by researchers through reflexive engagement with
data, rather than passively discovered as pre-existing entities.
The six analytical phases were implemented as follows:
(1) familiarization with the data: both researchers independ-
ently read each transcript a minimum of 3 times, document-
ing detailed reflexive notes on initial impressions, recurring
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meaning patterns, and preliminary insights. This phase aimed
to immerse researchers in the dataset and generate ini-
tial coding ideas. (2) Generating initial codes: codes were
generated inductively directly from the data, unconstrained by
preexisting theoretical frameworks or the researchers’ a priori
assumptions. Each meaningful text segment (ranging from
short phrases to full paragraphs) was assigned a descrip-
tive code capturing its core meaning. A total of 103 initial
codes were generated across all transcripts. (3) Searching for
themes: similar codes were collated and grouped to construct
potential themes, mapping how distinct codes combined to
represent broader meaning patterns across the dataset. (4)
Reviewing themes: the 2 researchers independently reviewed
initial themes to confirm they coherently aligned with the
full dataset and that supporting coded extracts were consistent
with each theme’s core meaning. Discrepancies were resolved
through discussion; a third qualitative research expert was
consulted if consensus could not be reached. (5) Defining
and naming themes: each theme was clearly delineated and
named to capture its core conceptual meaning, with sub-
themes developed within each main theme to convey nuanced
layers of insight. (6) Producing the report: the findings were
synthesized into a coherent narrative supported by illustrative
participant quotes.

Data collection proceeded separately for each stakeholder
group (nurses, physicians, and patients’ family members)
given their distinct roles and perspectives. Recruitment and
data collection within each group continued until sufficient
depth and richness of interpretive meaning were achieved,
with no new distinct meaning patterns identified in the final
2 consecutive interviews per group [15]. One additional
interview was conducted per group to confirm the sufficiency
of the data’s interpretive depth [17].

Researcher Characteristics and
Reflexivity

This study was conducted by a nursing research team
with expertise in critical care and qualitative methods. The

Table 1. Demographic characteristics of nurses (N=15).
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interviewer was a woman master’s student in nursing with
3 years of ICU clinical experience and formal qualitative
research training. None were directly involved in the clinical
care of participants’ family members to minimize power
imbalances. The corresponding author is an ICU nursing
specialist with 10 years of clinical and research experience
who supervised the entire study.

Reflexivity was maintained throughout the research
process. Interviewers kept reflexive journals to document
their preconceptions, and regular team debriefings were held
to discuss emerging themes. Independent dual coding by 2
researchers was used to enhance analytical credibility, with
discrepancies resolved through consensus discussions.

Results

Descriptive Results and Study Population

A total of 29 participants were interviewed between April
and July 2025, including 15 ICU nurses, 6 ICU physi-
cians, and 8 patients’ family members admitted to the ICU.
Detailed demographic characteristics of the nurses, physi-
cians, and patients’ family members are presented in Tables
1-3, respectively. Four overarching themes were constructed
through the reflexive analytical process, reflecting a logical
progression from unmet clinical needs to technology adoption
barriers for VR-based preoperative ICU visits. Among the 8
patients corresponding to family participants, surgical types
included orthopedic trauma surgery, cholecystectomy for
gallstones, gastrointestinal resection or anastomosis, partial
hepatectomy, and vascular surgery; see Table 4 for details.

Characteristic Values
Age (y), mean (SD) 30.60 (7.97)
Gender, n (%)

Man 7 (46.67)

Woman 8 (53.33)
Professional title, n (%)

Nurse-in-charge 12 (80.00)

Senior nurse-in-charge 2(13.33)

Chief nurse 1(6.67)
Educational background, n (%)

Bachelor’s degree 10 (66.67)

Master’s degree 4(26.67)

Doctoral degree 1(6.67)
Previous knowledge of VR?, n (%)

Yes 13 (86.67)

https://www jmir.org/2026/1/e84418
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Characteristic Values
No 2(13.33)
Previous use of VR, n (%)
Yes 3 (20.00)
No 12 (80.00)
AVR: virtual reality.
Table 2. Demographic characteristics of physicians (N=6).
Characteristic Values
Age (y), mean (SD) 34.00 (7.72)
Gender, n (%)
Man 2(33.33)
Woman 4 (66.67)
Professional title, n (%)
Attending physician 5(83.33)
Chief physician 1(16.67)
Educational background, n (%)
Master’s degree 2(33.33)
Doctoral degree 4 (66.67)
Previous knowledge of VR?, n (%)
Yes 5(83.33)
No 1(16.67)
Previous use of VR, n (%)
Yes 1(16.67)
No 5(83.33)
AVR: virtual reality.
Table 3. Demographic characteristics of patients’ family members (N=8).
Characteristic Values
Age (y), mean (SD) 48.00 (13.93)
Gender, n (%)
Man 4 (50.00)
Woman 4 (50.00)
Educational background, n (%)
Primary school 1(12.50)
Junior high school 1(12.50)
Senior high school 2(25.00)
University (bachelor’s) 3 (37.50)
Master’s degree 1(12.50)
Occupation, n (%)
Farmer 2(25.00)
Worker 1(12.50)
Staff (office worker) 2(25.00)
Self-employed 1(12.50)
Teacher 1(12.50)
Retired 1 (12.50)
Previous knowledge of VR?, n (%)
Yes 4 (50.00)
No 4 (50.00)
Previous use of VR, n (%)
Yes 1 (12.50)
No 7 (87.50)
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AVR: virtual reality.

Table 4. Clinical characteristics of patients associated with family participants (N=8).

Characteristic

Participants, n (%)

Type of surgery
Orthopedic trauma surgery
Cholecystectomy for cholecystolithiasis
Gastrointestinal resection or anastomosis
Partial hepatectomy
Vascular surgery

Patient acuity

Moderate severity
High severity

2(25.00)
2 (25.00)
2 (25.00)
1(12.50)
1(12.50)

5(62.50)
3(37.50)

Patients’ Family Members' Perceptions
and Unmet Information Needs Regarding
the ICU

Selective Knowledge Retention and Limited
Information Access

Patients’ family members demonstrated distinct selective
knowledge retention: they showed accurate understanding of
surgical procedures and associated risks but had severe gaps
in knowledge about the postoperative ICU stay. All patients’
family members reported relying primarily on nonprofes-
sional sources (social media, anecdotal experiences from
acquaintances) for ICU-related information; none received
formal preoperative education about the ICU from health care
providers.

The ward doctors explained the surgery and its risks
very clearly, but I have no idea about key questions
like “What does the ICU look like?” “How does it
operate?” or “How are emergencies handled if they
occur?” I heard from the internet or news that only
critically ill patients go to the ICU, but we can’t
verify if this information is true or professionally sound.
[Patients’ family member 1, man, 53 years old]

Prevalent Cognitive Biases and Stereotypes

Influenced by fragmented nonprofessional information,
patients’ family members held three recurrent cognitive
biases about the ICU: (1) environmental bias (perceiving
the ICU as a closed, depressing space with limited fam-
ily contact); (2) functional bias (equating the ICU exclu-
sively with emergency rescue and end-of-life care); and
(3) prognostic bias (believing ICU admission indicates a
life-threatening condition with poor outcomes). Participants
who held these cognitive biases tended to report greater
preoperative anxiety.

I think the ICU is a place where family visits are

not allowed—closed and depressing. [Patients’ family
member 4, man, 62 years old]

https://www jmir.org/2026/1/e84418

When the doctor said my mother would be transfer-
red to the ICU after surgery, I felt scared. My first
thought was, “Are they going to perform an emergency
rescue?” [Patients’ family member 5, woman, 40 years
old]

Comprehensive and Detailed Information
Needs

Patients’ family members’ information needs covered the
entire process of the patient’s diagnosis, treatment, and
care. These needs extended beyond core medical informa-
tion to include care details and the work status of health
care providers, reflecting a comprehensive and detail-oriented
nature.

Besides my family member’s condition in the ICU, I
also want to see how the ICU staff work. If they are
in good shape and their operations are professional, I
feel much more at ease. [Patients’ family member 3,
woman, 38 years old]

What I care most about is the patient’s condition— his
progress, treatment plan, and the functions of bed-
side equipment like monitors and ventilators. [Patients’
family member 8, woman, 26 years old]

Willingness and Attitudes Toward VR-
Based Preoperative ICU Visits

Universal Recognition of VR-Based
Preoperative ICU Visits Necessity

All participants acknowledged the necessity of dedicated
VR-based preoperative ICU visits, identifying three core
benefits: (1) improved health education efficiency and
knowledge retention, (2) reduced patient and family anxiety,
and (3) potential reduction in health care provider workload
by minimizing repetitive postoperative explanations.

If patients know what to expect in the ICU before
surgery, they won’t panic when they wake up. This
will save us so much time explaining the same things
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repeatedly postoperatively. [Nurse 7, woman, 34 years
old]

Anticipated Acceptance Driven by Perceived
Usefulness

Most participants reported having heard of VR technology but
lacked understanding of its specific functions and application
scenarios. After receiving a detailed explanation of the VR
concept and its potential clinical applications, all partici-
pants expressed positive willingness to use or recommend
VR-based preoperative ICU visits. Acceptance was primarily
driven by VR’s unique ability to create immersive visual
experiences that address the inherent limitations of verbal
education.

This is an innovative form of visit—much more
engaging than traditional verbal explanations. I'm
very interested in this VR approach. [Patients’ family
member 5, woman, 40 years old]

User-Centered Design Requirements for
VR Systems

Environmental and Procedural Simulation
Requirements

All participants emphasized that the VR system must
accurately simulate the ICU environment and postopera-
tive procedures. Health care providers focused on realistic
depiction of the ICU layout and bedside equipment, simula-
tion of common clinical sounds (monitor alarms, ventilator
noise), and explanation of typical postoperative sensations
(eg, endotracheal intubation, physical restraints). Patients’
family members additionally requested a clear presentation
of the full ICU admission workflow, staff roles, and expected
discharge timing.

Introduce the whole process of ICU stay, the roles and
functions of medical staff, and when patients can be
transferred out. [Patients’ family member 2, woman,
46 years old]

We should not only show the ICU room configura-
tion but also clarify what equipment (eg, monitors,
ventilators) looks like. We could even simulate the
alarm sounds of the equipment and the experiences
patients may have in the ICU—including the function
of endotracheal tubes, potential discomfort, physical
restraints, and the responsibilities of doctors, nurses,
and nursing assistants. Letting patients familiarize
themselves with these “things they may see or hear”
in advance will prevent them from panicking postopera-
tively. [Nurse 9, man, 38 years old]

Personalization and Accessibility
Requirements

Health care providers stated that content should be per-
sonalized to patient characteristics (age, education level,

https://www jmir.org/2026/1/e84418
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surgery type) and stressed that a simple, intuitive interface is
necessary to accommodate older adults and users with limited
technology experience.

It shouldn’t be too complicated, and there shouldn’t be
too many operation steps. Otherwise, users—especially
the elderly—will find it difficult and unwilling to use
it. [Physician 2, man, 25 years old]

Patients’ family members shared the demand for ease
of use, prioritizing concise core content, self-operation
accessibility, and physical comfort.

There is no need for too much content; just clearly
explain the ICU environment and key procedures,
preferably with simple and understandable user
guidance. [Patients’ family member 6, man, 70 years
old]

Practical Implementation Requirements

Health care providers, particularly frontline nurses, highligh-
ted that the system must integrate seamlessly into existing
clinical workflows, with minimal staff training and mainte-
nance burden.

When designing the VR system, we must prioritize
simple operation. It must not be complicated—if it is
difficult to operate, people will be unwilling to use it, no
matter how good the system is. It should not increase
the burden on clinical nurses. [Physician 3, woman, 36
years old]

Patients’ family members also expressed consideration for
clinical implementation feasibility, stating that they did not
want VR preoperative visits to disrupt routine ICU work or
add to staff workload.

ICU doctors and nurses are very busy. We would feel
bad if conducting VR visits delayed their normal work.
[Patients’ family member 2, man, 46 years old]

Anticipated Implementation Barriers

Human Resource Constraints

All participating nurses identified insufficient human
resources as the primary barrier to implementing VR-
based preoperative ICU visits. They expressed concern that
additional tasks related to VR system operation, patient
guidance, and troubleshooting would increase their already
heavy workload.

ICU nurses already have a heavy workload. If we
also have to take time to explain how to use VR
and accompany patients through the visit, this will be
time-consuming, and we will face difficulties in terms of
staffing. [Nurse 6, woman, 24 years old]
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To address this concern, health care providers proposed
an interdepartmental collaboration strategy, reducing the
exclusive workload burden on ICU staff through cross-ward
coordination.

We can cooperate with general wards and develop
specialty tailored ICU VR visit content for different
specialty wards to lighten the burden on ICU nurses.
[Nurse 12, woman, 37 years old]

Technical and User-Related Barriers

Both health care providers and patients’ family members
identified 2 common core barriers: VR-induced physical
discomfort (eg, dizziness, nausea) and uneven technology
acceptance across age and education groups, which may
cause operational difficulties and poor content understanding
among vulnerable users.

Some patients will definitely experience motion sickness
from 3D visuals, so they may not be able to use the
system. [Nurse 1, woman, 24 years old]

Rural patients or those with low educational levels may
accept this new VR technology more slowly and have
difficulty understanding it. [Nurse 10, man, 27 years
old]

From the user perspective, patients’ family members
proposed targeted strategies to improve acceptability,
including on-site guidance for first-time use, simplified
operation processes, and alternative access formats for those
intolerant to head-mounted devices.

If a nurse guides me the first time, I'd be willing to
try it; otherwise, I wouldn’t know how to operate it.
[Patients’ family member 7, man, 49 years old]

I felt dizzy when I tried a VR headset before. For
people who can’t tolerate wearing the device, I think
the same content in a regular video form would also
work. [Patients’ family member 5, woman, 40 years
old]

Discussion

Summary of Main Findings

This qualitative study directly addresses our 2 primary
research objectives: exploring stakeholder willingness and
needs for VR-based preoperative ICU visits and identify-
ing core design requirements and implementation barriers.
Four overarching themes were constructed: (1) patients’
family members’ perceptions and unmet information needs
regarding the ICU, (2) willingness and attitudes toward
VR-based preoperative ICU visits, (3) user-centered design
requirements for VR systems, and (4) anticipated implemen-
tation barriers. All participants held positive attitudes toward
VR-based preoperative ICU visits, though their specific needs

https://www jmir.org/2026/1/e84418
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and priorities differed between health care providers and
patients’ family members. Across all groups, 2 core tensions
emerged that cut across these individual themes: first, a
tension between families’ comprehensive information needs
and health care providers’ imperative for workflow effi-
ciency, and second, a tension between participants’ optimistic
expectations based on limited VR experience and the practical
challenges of real-world use.

Detailed Discussion of Findings

Perioperative Information Asymmetry: A
Persistent Clinical Gap

The most significant finding of this study is the pro-
found perioperative information asymmetry experienced by
patients’ family members of ICU-bound patients. While
surgical consent processes ensure detailed communication
about procedural risks, there is a near-complete absence of
formal preoperative education about the ICU environment
and postoperative care processes. This gap is associated with
pervasive cognitive biases and higher self-reported preoper-
ative anxiety among patients’ family members. This aligns
with previous research linking inadequate preoperative ICU
information to increased family distress and poorer patient
outcomes [18].

Notably, patients’ family members in this study relied
almost exclusively on nonprofessional information sources,
which often present a distorted and fear-inducing view of the
ICU. Crucially, this reliance did not reflect families’ failure to
seek information—all participants actively sought ICU-rela-
ted information— but rather, a systematic omission in existing
care pathways. This distinction matters: the problem is not
one of passive knowledge deficits but of active information
seeking met with inadequate formal sources. Interpretively,
families construct the ICU as an unfamiliar, closed, and
threatening space. This finding highlights a notable unmet
need in current perioperative care, which prioritizes medical
information over psychosocial support. Given participants’
preference for visual and immersive information delivery, VR
technology holds potential to address this gap by providing
standardized, accessible ICU information.

Anticipated Acceptance of VR: Promise and
Caveats

The near-universal anticipated acceptance of VR-based
preoperative ICU visits observed in this study is particu-
larly encouraging. This finding aligns with recent research
demonstrating favorable attitudes toward VR-based interven-
tions in preoperative education [19]. However, it is important
to interpret these findings cautiously, as participants were
evaluating a hypothetical intervention rather than an actual
working system. Participants’ limited prior VR experience
(7/8, 87.5%, of the patients’ family members had never used
VR) may have contributed to their optimistic expectations.
Previous research has shown that perceived acceptance of
new technologies often differs from actual usability once
users gain hands-on experience [20]. Therefore, while these
findings provide a strong foundation for further development,
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they should be confirmed through subsequent usability testing
with a prototype VR system.

User-Centered Design: Balancing Clinical
Needs and Technical Feasibility

The design requirements identified in this study reflect a
clear prioritization of clinical relevance and accessibility
over technological sophistication. Both health care provid-
ers and patients’ family members emphasized the need for
simple, intuitive operation and content tailored to diverse
user populations. This aligns with a comprehensive digital
health implementation framework that identifies user-cen-
tered design as the single most critical success factor for
digital health technologies [21]. Notably, there was strong
alignment between health care providers and patients’ family
members on core design requirements, including accurate
environmental simulation and clear explanation of postoper-
ative sensations. At a deeper level, these needs show that
care preparation is not only information delivery but also
a process of reducing uncertainty and rebuilding a sense of
control. This consensus simplifies the development process
and increases the likelihood that the final system will meet
the needs of all stakeholders. However, there were also
important differences: patients’ family members prioritized
comprehensive information about care processes, while health
care providers emphasized workflow integration and minimal
staff burden.

These differences point to a fundamental design tension
that cannot be resolved through technical sophistication alone.
Previous VR education studies have focused primarily on
content accuracy and immersive quality, implicitly assum-
ing that better simulation leads to better outcomes [22,23].
Our findings suggest this assumption is insufficient in the
ICU context: the most immersive simulation is unlikely to
be adopted if its operation disrupts nursing workflows or
requires staff time that simply does not exist. Conversely,
an overly simplified system that fails to address families’
comprehensive information needs may do little to build the
realistic expectations that families actually seek. For VR
designers, this means prioritizing operational simplicity not
as a secondary usability consideration but as a core design
requirement equal to content fidelity.

Based on these findings, we put forward a conceptual
framework for the upcoming VR preoperative visit system. It
will simulate the full ICU environment, medical devices and
alarm sounds, and cover the whole process from admis-
sion preparation, in-hospital care to post-ICU transfer. The
planned interaction modes include head-mounted devices,
multiview switching, graphic displays, and voice guidance.
Soft interface tones, on-site guidance, and family accompa-
niment are also incorporated to support future clinical use.
Developed with users’ varied abilities in mind, this modu-
lar framework avoids an all-or-none experience and reduces
information overload. Desktop VR is also recommended as an
alternative for users who cannot use head-mounted displays,
despite its weaker immersion.
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Implementation Barriers: The Critical Role
of Workflow Integration and End User
Acceptance

Consistent with previous research, insufficient human
resources were identified as the primary barrier to implement-
ing VR-based preoperative ICU visits [24]. Frontline ICU
nurses expressed significant concern that additional tasks
related to VR system operation would increase their already
heavy workload. This finding underscores the importance of
implementation science in translating technological innova-
tion into clinical practice. This barrier is not unique to critical
care. A study of 23 rehabilitation health care professionals
also identified staffing constraints and training burden as
the most significant obstacles to VR adoption. This research
further demonstrated that these challenges are disproportion-
ately felt by professionals without prior VR experience, who
require 2 to 3 times more training time than experienced users
[25].

Our data suggest a specific nuance to this pattern: the
concern about human resources was most pronounced among
nurses with no prior VR experience, while VR-experienced
nurses were more likely to see the technology as potentially
time-saving in the long run. This implies that implementa-
tion strategies must address not only the objective time
required but also the subjective perception of burden, which
is shaped by familiarity and confidence with the technology.
Successful adoption of VR-based preoperative ICU visits
will require more than just a well-designed technology; it
will require strategies to address systemic barriers, such as
staffing constraints. Potential solutions include interdepart-
mental collaboration, dedicated technology support staff, or
task shifting to nonclinical personnel. Several nurses in our
study explicitly proposed interdepartmental collaboration as a
practical solution, suggesting that implementation strategies
should be designed collaboratively rather than top-down.
Interventions that fail to address these practical considerations
are unlikely to be sustained in the high-pressure, resource-
constrained ICU environment.

Beyond clinical workflow considerations, end user
acceptance and buy-in from patients’ family members are also
prerequisites for successful implementation. In this study,
patients’ family members broadly expressed willingness to
use VR preoperative visits, providing a favorable founda-
tion for rollout. However, user-side barriers identified in the
interviews, including VR-induced physical discomfort (eg,
motion sickness), operational difficulties for older or less
digitally literate users, and uneven technology acceptance,
may reduce real-world adherence if left unaddressed.

Consistent with previous research findings [26], motion
sickness represents a common tolerability issue for head-
mounted VR devices. However, this risk can be mitigated
by controlling VR session duration [27,28] and optimiz-
ing device performance [29]. Importantly, our findings
suggest that alternative access formats, such as regular
video versions for users who cannot tolerate head-mounted
displays, may be as important for ensuring equitable access
as technical mitigation. To support user uptake, patients’
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family members proposed targeted implementation strategies
including on-site guidance for first-time use, simplified
operation workflows, and alternative delivery formats. These
user-generated solutions address real-world use scenarios and
should be integrated into implementation plans alongside
clinical workflow adjustments to ensure the intervention is
both feasible for staff and accessible for end users.

Strengths and Limitations

This study has several strengths, including the first dual
perspective investigation of VR-based preoperative ICU
visits in the Chinese context, purposive sampling achieving
diversity across stakeholder groups, and rigorous reflexive
thematic analysis with independent double coding.

However, several limitations warrant acknowledgment.
First, this phase of the study did not include patient per-
spectives, which represents a significant limitation. This
work constitutes the first phase of a multiphase user-cen-
tered design project for a VR preoperative visit system.
Patients’ family members are core users of the VR system
alongside patients, and they also provide essential emotional
and informational support to patients during their ICU
stay. Meanwhile, health care providers are key stakeholders
in implementing any clinical intervention, and their input
is critical to ensuring that the system can be integrated
into existing clinical workflows. While the perspectives of
patients’ family members and health care providers provide
essential foundational information for designing a clinically
relevant and implementable tool, we acknowledge that the
absence of direct patient data limits the completeness of our
conceptual framework. Patients are the ultimate end users
of the system, and their experiences, preferences, and needs
are essential for creating a truly comprehensive patient-cen-
tered intervention. Therefore, the design recommendations
presented in this paper should be considered preliminary.
Patient interviews have already been completed, and the
manuscript presenting patient perspectives is currently in
preparation. It will be submitted separately to complement the
findings of this study, and the insights from the patient study
will be used to refine and validate the current conceptual
framework, completing the full user-centered design process.

Second, this was a single-center study conducted at a
tertiary hospital in eastern China, which limits the gener-
alizability of our findings. Health care systems and cul-
tural contexts vary significantly across regions, and future
multicenter studies are needed to confirm our results in
different settings.

Third, the uniformly positive attitudes toward VR
should be interpreted cautiously. Most participants, par-
ticularly patients’ family members, had limited hands-on
VR experience, which may have led to overly optimistic
perceptions. Additionally, the interview process may have
introduced social desirability bias. These findings, therefore,
represent preliminary expectations rather than confirmed
real-world effectiveness. Limited prior VR experience among
participants may have affected their ability to evaluate
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the technology realistically. As documented in previous
research, individuals without hands-on VR experience often
have difficulty accurately assessing its practical benefits and
challenges. Their perceptions may change significantly once
they have the opportunity to use an actual working VR
system [25]. Future studies should evaluate the usability and
effectiveness of a prototype VR system with actual users.

Fourth, the relatively small number (n=8) of patients’
family members may raise concerns about the comprehen-
siveness of our findings. However, it is important to note that
the rigor of this qualitative study is evaluated by the depth of
interpretive meaning and the adequacy of thematic devel-
opment, rather than by statistical sample size [17]. While
sufficient interpretive depth was achieved within this group,
a larger sample could provide more diverse perspectives on
family caregiver needs.

Fifth, social desirability bias may have influenced
participants’ responses. Participants may have been more
likely to express positive attitudes toward the technology to
please the researchers. We attempted to minimize this bias by
emphasizing that there were no right or wrong answers and
that all opinions were valuable.

Sixth, this study relied solely on semistructured inter-
views and did not include methodological triangulation with
observations or usability testing, which could have enhanced
the validity of our findings.

Despite these limitations, this study provides critical
insights into stakeholder perspectives on VR-based preopera-
tive ICU visits, laying a solid foundation for system devel-
opment and supporting further evaluation of its real-world
feasibility and effectiveness.

Conclusions and Broader Implications

This study identifies a critical gap in perioperative care:
patients’ family members receive detailed information about
surgical risks but almost no formal education about the
ICU environment or postoperative care processes. Across all
stakeholder groups, participants expressed positive anticipa-
ted acceptance of VR-based preoperative visits, recogniz-
ing their potential to address this gap through immersive,
standardized information delivery.

These findings suggest that effective VR design must
reconcile 2 potentially competing priorities: comprehensive
environmental and procedural simulation that meets families’
information needs, and seamless integration into existing
ICU workflows without adding to staff burden. The former
underpins acceptance; the latter determines sustainability.

The immediate next step is prototype development
followed by usability testing with actual end users, as the
optimistic expectations expressed by participants with limited
prior VR experience may not persist with hands-on use. If
validated, VR-based preoperative ICU visits could offer a
scalable solution to a persistent communication challenge in
perioperative care.
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