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Abstract
Introduction: Effective communication is a core competency in healthcare, yet traditional training methods
often face limitations in realism, scalability, and learner engagement. This study evaluated the perceptions
of healthcare professionals regarding the use of artificial intelligence (AI)-enhanced virtual reality (VR)
simulations for communication skills training in urology.

Methods: A total of 45 healthcare professionals (N = 45) participated in a haematuria role-play simulation
using AI-enhanced VR via Bodyswaps© software. Participants completed pre- and post-simulation
questionnaires using a standard five-point Likert scale to measure perceptions of the potential of AI-VR to
improve communication skills, usefulness, agreement with AI-generated feedback, realism compared to
clinical practice, and overall enjoyability. Although Likert-scale responses are ordinal, they were treated as
approximately interval data for statistical analysis. Descriptive statistics and one-sample t-tests against the
neutral midpoint (3.0) were conducted to assess whether participant perceptions differed significantly from
neutrality, with significance set at α = 0.05.

Results: Prior to the simulation, participants (n = 23, 51.11%) reported belief in the potential of AI-VR to
improve communication skills by responding above the neutral midpoint (M = 3.844 ± 0.9034). Post-
simulation, participants (n = 40, 88.89%) showed increased perceptions of usefulness (M = 4.636 ± 0.6851).
High levels of agreement with AI-generated feedback were reported by participants (n = 35, 77.78%) (M = 4.2
± 0.9195), and participants (n = 40, 88.89%) rated the simulation as useful (M = 4.5 ± 0.6949). Regarding
realism, participants (n = 34, 73.33%) rated the simulation positively (M = 4.159 ± 0.9135), and participants
(n = 41, 91.11%) found the experience enjoyable (M = 4.465 ± 0.8549). All results reached statistical
significance (p < 0.0001).

Conclusion: The findings suggest that AI-enhanced VR simulations have potential as effective and engaging
tools for communication skills training in urology. The positive responses across all measured domains
support further integration of immersive AI technologies into clinical education.

Categories: Urology, Healthcare Technology
Keywords: artificial intelligence in healthcare, comunication, teaching technology, urology research, virtual reality
simulation

Introduction
Effective communication, which includes clear verbal expression, active listening, empathy, and non-verbal
signals, is essential to patient care. These components directly influence patient trust, adherence to
treatment plans, and overall safety. Approaches such as the teach-back method have improved patient
understanding in chronic disease management, leading to a reduction in hospital readmissions [1,2].
Additionally, non-verbal communication through gestures, facial expressions, and posture strengthens
connections and reinforces key medical messages [3,4].

Emerging technologies such as virtual reality (VR) and artificial intelligence (AI) are rapidly transforming
various industries, including healthcare, with implications for medical education. Traditional
communication training methods often struggle with challenges related to realism, scalability, and
engagement, especially in a world increasingly influenced by social media and technological advancements.
In this context, VR offers immersive learning environments that promote empathy and facilitate
comprehensive assessment and communication [5,6].

AI-powered virtual patients facilitate scalable and realistic simulations, providing immediate and structured
feedback on both clinical knowledge and communication [7]. These AI systems support unlimited practice
opportunities and personalised adaptive learning paths, all of which contribute to improved communication
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skills. Students have also reported positive feedback regarding the realism and cognitive engagement of
these systems [8]. Additionally, AI-enhanced VR simulations are valuable in community-based teaching,
where traditional resources are limited [9]. Scoping reviews have highlighted that AI/VR applications range
from surgical risk communication to inter-professional counselling, although challenges related to AI
responsiveness and technology adoption still persist [10].

In the UK, VR-based initiatives have led to increased learner confidence, better recognition of emotional and
non-verbal cues, and enhanced readiness for challenging clinical interactions [11-13]. The incorporation of
AI-driven avatars and VR environments has been shown to promote positive learning outcomes through
repeated practice in safe, controlled settings. Despite the potential of these technologies, challenges related
to AI responsiveness and the adoption of new technologies remain [10].

This study aimed to evaluate the effectiveness of AI-based VR simulations in teaching and assessing urology
communication skills, with a particular focus on healthcare professionals' perceptions of using these
innovative tools to enhance communication competency.

Materials And Methods
Creating the VR role play
We developed an AI-enhanced virtual reality scenario simulating haematuria using Bodyswaps© software
(Bodyswaps Ltd., London, United Kingdom) and the Meta 1 VR headset (Meta Platforms, Inc., Menlo Park,
California). Avatar profiles, including age, presenting complaint, past medical history, and social
background, were input into the system (Figure 1).

FIGURE 1: The avatar profile

Drawing on these data, the AI avatar engages in realistic dialogue with participants, mimicking clinical
interactions and nuanced communication patterns. The software system provided immediate feedback to
each candidate after completion of the scenario (Figure 2).
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FIGURE 2: Post-simulation assessment

Recruitment
Between May and July 2025, we recruited a total of 46 clinical professionals at Newham University Hospital
(NHS) for participation in the study, with no exclusion criteria applied.

Study design
This study employed a single-group design to evaluate healthcare professionals' perceptions of an AI-
enhanced virtual reality (VR) tool for teaching and assessing urology-related communication skills. All
participants received standardised instruction on using the VR headset and Bodyswaps© software before
engaging with the haematuria scenario. Participants anonymously completed pre- and post-scenario
questionnaires using a five-point scale (1 = strongly disagree, 3 = neutral, 5 = strongly agree) (Figure 3). No
control group was included, as the study relied on the participants’ baseline clinical experience for
comparative evaluation.

FIGURE 3: The questionnaire components

Ethics
Participation in this study was completely voluntary, with informed verbal consent obtained from all
participants, and all data were anonymous. A formal NHS Research Ethics Committee review was not
required according to the Medical Research Council and NHS Health Research Authority online tool [14].

Data analysis
We performed one-sample t-tests against a neutral midpoint (3.0) using GraphPad Prism 10 AI-powered
software (GraphPad Software, LLC, San Diego, California).

Results
A total of 45 healthcare professionals (N = 45) participated in the study, including physicians (n = 23, 52%)
and nurses (n = 22, 48%). Almost half of the participants (n = 26, 58%) reported having received formal
communication skills training at some point during their clinical careers, and the majority of participants (n

 

2026 Saad et al. Cureus 18(5): e109258. DOI 10.7759/cureus.109258 3 of 7

https://assets.cureus.com/uploads/figure/file/2005679/lightbox_1d3db9703f3f11f18f8311c8f3c3cd91-A.png
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/2005688/lightbox_e95223c03f3f11f1a2d13b9238f0a6f8-A.png
javascript:void(0)


= 41, 91%) indicated that they had never previously used AI-enhanced VR technology to practise
communication skills (Figure 4).

FIGURE 4: Participants and their previous VR exposure
VR: virtual reality.

The analysis revealed statistically significant positive perceptions regarding the use of AI-enhanced
VR simulations in the development of communication skills among healthcare trainees. Prior to the
simulation experience, participants (n = 23, 51.11%) expressed a moderate level of agreement regarding the
potential of AI-VR to improve communication skills, with approximately half responding above the neutral
midpoint (mean (M) = 3.844 ± 0.9034, p = 0.0001). Following the simulation, participants (n = 40, 88.89%)
perceived the AI-powered simulation as useful, showing a substantial increase, with the majority responding
above the neutral midpoint (M = 4.636 ± 0.6851, p = 0.0001) (Figure 5).

FIGURE 5: Pre- and post-simulation perceptions regarding the use of
artificial intelligence (AI)-enhanced virtual reality (VR) simulations in the
development of communication skills

Participants (n = 35, 77.78%) also expressed agreement with the feedback generated by the AI system, with
high responses above the neutral midpoint (M = 4.2 ± 0.9195, p < 0.0001). Additionally, the AI-generated
feedback was rated as highly useful by participants (n = 40, 88.89%) responding above the neutral midpoint
(M = 4.5 ± 0.6949, p < 0.0001). The immersive quality of the simulation was positively rated by participants
(n = 34, 73.33%), acknowledging the realism of the VR experience in comparison to actual clinical practice
(M = 4.159 ± 0.9135; p < 0.0001). Finally, the AI-VR simulation was rated as enjoyable by healthcare
professionals (n = 41, 91.11%), with the majority responding above the neutral midpoint (M = 4.465 ± 0.8549,
p < 0.0001) (Table 1, Figure 6).
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Item Description N Mean (M) SD T, df P-value Significant (Alpha = 0.05)

Agreement with AI feedback 45 4.2 0.9195 t = 30, df = 44 <0.0001 yes

Usefulness of AI feedback 45 4.5 0.6949 t = 43, df = 44 <0.0001 yes

Realism of VR 44 4.1 0.9135 t = 30, df  = 43   

Enjoyability of AI-VR simulation 43 4.465 0.8549 t = 34, df = 42 <0.0001 yes

TABLE 1: Participants ratings and statistical analysis of AI-enhanced VR simulation

FIGURE 6: Participants evaluations and statistical analysis of the AI-
enhanced VR simulation

Across all evaluated items, the p-values were below the threshold of 0.05, indicating statistically positive
perceptions of the AI-enhanced VR simulation. These results support the integration of such technology
into communication training in healthcare education.

The majority of participants provided additional comments post-simulation, and a few examples are
presented below:

“More interesting”, “It provides an enclosed environment to practise and garner skills to equip you for the
medical workplace”, “Was surprised at how good the AI patient was and how close to real life the interaction
felt”, “Surprised how real it is”, “IT and internet connection to improve”, “IT issues, connection with voice”,
and “Interesting usage of AI, could be a supplemental tool but should not replace interaction with patients
or actors”.

Discussion
The results of this pilot study highlight the positive reception of AI-enhanced VR simulations for developing
communication skills in urology. The study sample included nearly equal numbers of physicians and nurses.
While more than half of the participants had received formal communication skills training at some point in
their careers, the majority had never utilised AI-powered VR technology in their clinical training, making
their feedback particularly valuable.

Participants showed a statistically significant improvement in their perception of the usefulness of AI-VR
technology for enhancing communication skills following the simulation, with an increase from pre-
simulation evaluations. These results are consistent with previous research indicating that immersive
technologies can substantially enhance learner engagement and perceived skill development in medical
education settings [8,15,16].

The agreement with and perceived usefulness of AI-generated feedback demonstrate the potential of AI to
provide personalised and real-time assessments that facilitate reflective learning, which is an essential
element in the development of professional competency [17]. Additionally, participants rated the realism of
the simulation positively, highlighting the ability of AI-enhanced VR to replicate complex clinical
environments and interactions, which could be challenging to simulate in traditional educational settings
[18,19].

The high enjoyability of the simulation further suggests that such platforms can provide sustained
engagement, which is an important factor for long-term educational retention [20]. Participants also
reported that the simulation was both engaging and beneficial, with comments such as “It provides an
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enclosed environment to practise and develop skills for the medical workplace” and “I was surprised at how
good the AI patient was and how close to real-life the interaction felt.” These comments reflect the engaging
and realistic nature of the experience, which may have contributed to the high ratings for both the
simulation's usefulness and enjoyment.

Some technical challenges were noted, particularly related to IT issues and voice connection problems,
which may have slightly detracted from the overall experience. These issues highlight the need for further
refinement in the integration of AI and VR technologies into healthcare training platforms. Taken together,
the results of this pilot study contribute to the growing body of evidence supporting the integration of AI-
powered VR platforms as effective tools for communication training in health professions education.

This study has several limitations that should be acknowledged. First, the small number of participants, who
were volunteers, may introduce selection bias, as those with a pre-existing interest in technology or
communication training may have been more likely to participate. Second, the absence of a control group
receiving conventional human-based communication training limits the ability to directly compare the
effectiveness of the AI-enhanced VR simulation against standard educational methods. Lastly, the
questionnaire was not validated, and the study did not evaluate cost-effectiveness.

Conclusions
The results of this study support that AI-enhanced VR simulations are perceived by healthcare professionals
as engaging tools for developing communication skills in clinical education, particularly as exposure to the
AI-powered simulation increased participants' recognition of its educational value. The high ratings for the
usefulness of the simulation, agreement with AI-generated feedback, perceived realism, and overall
enjoyment demonstrate the potential of interactive technologies to replicate complex clinical scenarios and
encourage learner engagement. Future research should incorporate a control group to compare AI-VR with
traditional human-based communication training, include larger and more diverse sample sizes to enhance
generalisability, and evaluate long-term outcomes such as knowledge retention and the application of skills
in real-world settings. Additionally, further exploration of adaptive AI feedback and multi-user VR
environments could improve the learning experience. Finally, assessing the cost-effectiveness of AI-VR
platforms will be essential for informing their implementation in healthcare education.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Mohammed Saad, Aleece Warner, Alfred Brunt, Shahid Khan

Acquisition, analysis, or interpretation of data:  Mohammed Saad, Aleece Warner, Alfred Brunt, Shahid
Khan

Drafting of the manuscript:  Mohammed Saad, Aleece Warner, Alfred Brunt, Shahid Khan

Critical review of the manuscript for important intellectual content:  Mohammed Saad, Shahid Khan

Supervision:  Shahid Khan

Disclosures
Human subjects: Informed consent for treatment and open access publication was obtained or waived by all
participants in this study. The Medical Research Council and NHS Health Research Authority issued
approval NA. This pilot study did not meet the criteria for formal research as defined by the NHS.
Participants were not randomised into different groups. Additionally, the study protocol did not involve any
changes to treatment or patient care that deviated from accepted standards, ensuring that no clinical
decisions were altered based on the study methodology. The findings are not intended to be generalised to
broader populations, as this was a pilot study with a small sample size. Participation was entirely voluntary,
with informed verbal consent obtained from all participants, and all collected data were anonymous, thereby
maintaining participant confidentiality. Furthermore, based on the Medical Research Council and NHS
Health Research Authority online tool, a formal NHS Research Ethics Committee review was not required for
this study. Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

 

2026 Saad et al. Cureus 18(5): e109258. DOI 10.7759/cureus.109258 6 of 7



References
1. Oh S, Choi H, Oh EG, Lee JY: Effectiveness of discharge education using teach-back method on readmission

among heart failure patients: a systematic review and meta-analysis. Patient Educ Couns. 2023, 107:107559.
10.1016/j.pec.2022.11.001

2. Howie-Esquivel J, Carroll M, Brinker E, Kao H, Pantilat S, Rago K, De Marco T: A strategy to reduce heart
failure readmissions and inpatient costs. Cardiol Res. 2015, 6:201-8. 10.14740/cr384w

3. Kacperek L: Non-verbal communication: the importance of listening . Br J Nurs. 1997, 6:275-9.
10.12968/bjon.1997.6.5.275

4. Calcagno KM: Listen up ... Someone important is talking . Home Healthc Nurse. 2008, 26:333-6.
10.1097/01.NHH.0000324304.63835.0b

5. Yamada R, Futakawa K, Kondo S, Xu K, Okazaki S: A scoping review on the use of virtual patients for
enhancing empathy in medical students. Med Educ Online. 2026, 31:2607825.
10.1080/10872981.2025.2607825

6. Teixeira L, Mitchell A, Martinez NC, Salim BJ: Virtual reality with artificial intelligence-led scenarios in
nursing education: a project evaluation. Br J Nurs. 2024, 33:812-20. 10.12968/bjon.2024.0055

7. Haut KG, Wohn C, Kane B, et al.: Validating a virtual human and automated feedback system for training
doctor-patient communication skills. 2023 11th International Conference on Affective Computing and
Intelligent Interaction (ACII). Affective Computing and Intelligent Interaction, Cambridge, MA; 2023.

8. Yamada R, Futakawa K, Xu K, Kondo S: Using virtual patients to enhance empathy in medical students: a
scoping review protocol. Syst Rev. 2025, 14:52. 10.1186/s13643-025-02793-4

9. Figols Pedrosa M, Barra Perez A, Vidal-Alaball J, Miro-Catalina Q, Forcada Arcarons A: Use of virtual reality
compared to the role-playing methodology in basic life support training: a two-arm pilot community-based
randomised trial. BMC Med Educ. 2023, 23:50. 10.1186/s12909-023-04029-2

10. Kouijzer MM, Kip H, Bouman YH, Kelders SM: Implementation of virtual reality in healthcare: a scoping
review on the implementation process of virtual reality in various healthcare settings. Implement Sci
Commun. 2023, 4:67. 10.1186/s43058-023-00442-2

11. Shilling V, Starkings R, Fallowfield L: Feasibility and acceptability of a virtual learning module for
navigating angry conversations in clinical encounters. BMC Med Educ. 2025, 25:167. 10.1186/s12909-025-
06726-6

12. Deng J, Tan Y, Chen J, Guo X, Wang L, Xie C: Virtual reality simulation to teach communication for
undergraduate nursing students: a scoping review. BMC Med Educ. 2025, 26:85. 10.1186/s12909-025-08450-
7

13. Royal Society of Medicine News. Doctors to harness virtual reality to master navigating difficult
conversations. (2023). https://www.rsm.ac.uk/media-releases/2023/doctors-to-harness-virtual-reality-to-
master-navigating-difficult-conversat....

14. Health Research Authority. Defining research table. HRA decision tools . (2022). https://www.hra-
decisiontools.org.uk/research/docs/DefiningResearchTable_Oct2022.pdf.

15. Kyaw BM, Saxena N, Posadzki P, et al.: Virtual reality for health professions education: systematic review
and meta-analysis by the digital health education collaboration. J Med Internet Res. 2019, 21:e12959.
10.2196/12959

16. Goh PS, Sandars J: A vision of the use of technology in medical education after the COVID-19 pandemic .
MedEdPublish (2016). 2020, 9:49. 10.15694/mep.2020.000049.1

17. Chan KS, Zary N: Applications and challenges of implementing artificial intelligence in medical education:
integrative review. JMIR Med Educ. 2019, 5:e13930. 10.2196/13930

18. Abulfaraj MM, Jeffers JM, Tackett S, Chang T: Virtual reality vs. high-fidelity mannequin-based simulation:
a pilot randomized trial evaluating learner performance. Cureus. 2021, 13:e17091. 10.7759/cureus.17091

19. Jiang B, Ju H, Zhao Y, Yao L, Feng Y: Comparison of the efficacy and efficiency of the use of virtual reality
simulation with high-fidelity mannequins for simulation-based training of fiberoptic bronchoscope
manipulation. Simul Healthc. 2018, 13:83-7. 10.1097/SIH.0000000000000299

20. Mao RQ, Lan L, Kay J, Lohre R, Ayeni OR, Goel DP, Sa D: Immersive virtual reality for surgical training: a
systematic review. J Surg Res. 2021, 268:40-58. 10.1016/j.jss.2021.06.045

 

2026 Saad et al. Cureus 18(5): e109258. DOI 10.7759/cureus.109258 7 of 7

https://dx.doi.org/10.1016/j.pec.2022.11.001
https://dx.doi.org/10.1016/j.pec.2022.11.001
https://dx.doi.org/10.14740/cr384w
https://dx.doi.org/10.14740/cr384w
https://dx.doi.org/10.12968/bjon.1997.6.5.275
https://dx.doi.org/10.12968/bjon.1997.6.5.275
https://dx.doi.org/10.1097/01.NHH.0000324304.63835.0b
https://dx.doi.org/10.1097/01.NHH.0000324304.63835.0b
https://dx.doi.org/10.1080/10872981.2025.2607825
https://dx.doi.org/10.1080/10872981.2025.2607825
https://dx.doi.org/10.12968/bjon.2024.0055
https://dx.doi.org/10.12968/bjon.2024.0055
https://api.semanticscholar.org/CorpusID:259262281
https://dx.doi.org/10.1186/s13643-025-02793-4
https://dx.doi.org/10.1186/s13643-025-02793-4
https://dx.doi.org/10.1186/s12909-023-04029-2
https://dx.doi.org/10.1186/s12909-023-04029-2
https://dx.doi.org/10.1186/s43058-023-00442-2
https://dx.doi.org/10.1186/s43058-023-00442-2
https://dx.doi.org/10.1186/s12909-025-06726-6
https://dx.doi.org/10.1186/s12909-025-06726-6
https://dx.doi.org/10.1186/s12909-025-08450-7
https://dx.doi.org/10.1186/s12909-025-08450-7
https://www.rsm.ac.uk/media-releases/2023/doctors-to-harness-virtual-reality-to-master-navigating-difficult-conversations/
https://www.rsm.ac.uk/media-releases/2023/doctors-to-harness-virtual-reality-to-master-navigating-difficult-conversations/
https://www.hra-decisiontools.org.uk/research/docs/DefiningResearchTable_Oct2022.pdf
https://www.hra-decisiontools.org.uk/research/docs/DefiningResearchTable_Oct2022.pdf
https://dx.doi.org/10.2196/12959
https://dx.doi.org/10.2196/12959
https://dx.doi.org/10.15694/mep.2020.000049.1
https://dx.doi.org/10.15694/mep.2020.000049.1
https://dx.doi.org/10.2196/13930
https://dx.doi.org/10.2196/13930
https://dx.doi.org/10.7759/cureus.17091
https://dx.doi.org/10.7759/cureus.17091
https://dx.doi.org/10.1097/SIH.0000000000000299
https://dx.doi.org/10.1097/SIH.0000000000000299
https://dx.doi.org/10.1016/j.jss.2021.06.045
https://dx.doi.org/10.1016/j.jss.2021.06.045

	Exploring the Use of Artificial Intelligence-Enhanced Virtual Reality in Teaching and Evaluating Communication Skills in Urology: A Pilot Study
	Abstract
	Introduction
	Materials And Methods
	Creating the VR role play
	FIGURE 1: The avatar profile
	FIGURE 2: Post-simulation assessment

	Recruitment
	Study design
	FIGURE 3: The questionnaire components

	Ethics
	Data analysis

	Results
	FIGURE 4: Participants and their previous VR exposure
	FIGURE 5: Pre- and post-simulation perceptions regarding the use of artificial intelligence (AI)-enhanced virtual reality (VR) simulations in the development of communication skills
	TABLE 1: Participants ratings and statistical analysis of AI-enhanced VR simulation
	FIGURE 6: Participants evaluations and statistical analysis of the AI-enhanced VR simulation

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


