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Abstract
Background: Odontectomy is a common surgical procedure often associated with significant preoperative anxiety, particu-
larly when performed under general anesthesia. Anxiety can lead to physiological changes, such as increased blood pressure
and heart rate, and may affect anesthetic requirements and postoperative recovery. Virtual reality (VR) has emerged as a
promising non-pharmacological intervention to reduce anxiety through immersive distraction.
Objective: This study aims to evaluate the effectiveness of VR in reducing preoperative anxiety in patients undergoing
odontectomy under general anesthesia. The study will assess anxiety using both subjective measures (Amsterdam Preoperative
Anxiety and Information Scale, APAIS) and objective biomarkers (salivary alpha-amylase, salivary cortisol, and vital signs).
Methods: This is a prospective, randomized controlled trial. Patients aged 17‐40 years undergoing odontectomy under general
anesthesia at the Dental and Oral Hospital, Universitas Padjadjaran, will be recruited. Participants (n=32) will be randomly
assigned to either the intervention group (VR experience of the operating room) or the control group (standard verbal
education). Data collection includes salivary samples (alpha-amylase and cortisol), vital signs (blood pressure, heart rate,
respiratory rate), and APAIS scores measured at baseline, immediately post-intervention, and 15 minutes post-intervention.
Data will be analyzed using independent and paired t tests or Mann-Whitney and Wilcoxon tests, depending on normality.
Results: The study is scheduled to be conducted between October 2026 and December 2026. The findings will provide
evidence regarding the efficacy of VR as a standard anxiolytic tool in oral surgery.
Conclusions: If effective, VR could serve as a non-invasive, safe alternative to pharmacological premedication for managing
preoperative anxiety, potentially improving surgical outcomes and patient comfort.
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Introduction
Odontectomy, the surgical removal of impacted third molars,
is one of the most frequent procedures in oral and maxillofa-
cial surgery [1,2]. Due to the complexity of the procedure and
the use of general anesthesia, patients often experience high
levels of preoperative anxiety [3]. This anxiety is a physiolog-
ical and psychological response to the anticipation of surgery,
fear of pain, and loss of control associated with anesthesia [3].

High levels of preoperative anxiety trigger the hypothala-
mic-pituitary-adrenal (HPA) axis and the sympathetic nervous
system, leading to the release of stress hormones such as
cortisol and catecholamines [4]. Clinically, this manifests
as elevated blood pressure, tachycardia, and tachypnea [5].
These physiological changes can complicate the induction
of anesthesia, increase the requirement for anesthetic drugs,
and negatively impact wound healing and immune function
postsurgery [6,7].

Current management of preoperative anxiety often relies
on pharmacological interventions, such as benzodiazepines,
which may have side effects like drowsiness or respiratory
depression [8]. Consequently, there is growing interest in
nonpharmacological alternatives. Virtual reality (VR) is an
immersive technology using head-mounted displays, such
as the Oculus system, to provide a visual and auditory
experience that distracts the patient and reduces anxiety by
redirecting attention away from the surgical environment
[9]. Over the last decade, numerous studies have evaluated
immersive VR as a tool for reducing anxiety, pain percep-
tion, and distress in various medical and surgical procedures
[9,10]. However, within the field of oral surgery—specifi-
cally for complex procedures under general anesthesia—there
is a need for comprehensive research that combines subjec-
tive psychometric scales with objective biochemical stress
markers [10]. Most existing dental VR literature focuses on
pediatric populations or minor procedures, leaving a gap in
evidence regarding its efficacy for adult patients undergoing
oral surgery under general anesthesia [10].

This study aims to determine the effectiveness of VR
in reducing preoperative anxiety by analyzing changes in
the Amsterdam Preoperative Anxiety and Information Scale
(APAIS) scores, vital signs, and specific stress biomarkers—
salivary alpha-amylase (sAA) and salivary cortisol [10,11].

Methods
Study Design and Setting
This study uses a quantitative experimental design with a
randomized pretest and posttest control group structure. The
research will be conducted at the Dental and Oral Hospital
(RSGM) of Universitas Padjadjaran, Bandung, Indonesia. The
protocol is designed in accordance with the Consolidated
Standards of Reporting Trials (CONSORT) guidelines for
nonpharmacological interventions.

Participants
Participants will be recruited using purposive sampling based
on specific eligibility criteria. Inclusion criteria comprise
patients aged 17‐40 years who are scheduled for odontec-
tomy of at least two impacted third molars under general
anesthesia. Eligible patients must be in good systemic health
(American Society of Anesthesiologists, ASA physical status
I or II) and have no prior history of surgery involving general
anesthesia. To control for confounding factors affecting
stress biomarkers, patients will be excluded if they have
a history of endocrine disorders, chronic stress conditions,
sleep disorders, or are currently taking medications that
alter the HPA axis or autonomic response, such as anxiolyt-
ics, antidepressants, corticosteroids, or beta-blockers. Patients
with visual or hearing impairments that prevent the use of VR
will also be excluded. While patients with severe diagnosed
psychiatric disorders are excluded to minimize profound
psychopathological confounding, patients with general dental
anxiety or phobia remain eligible to ensure the clinical
generalizability of the findings.
Randomization and Blinding
Eligible participants will be randomly allocated (1:1 ratio)
into either the Intervention (VR) or Control group. To
ensure proper allocation concealment, a computer-generated
randomization sequence will be created by an independent
researcher not involved in clinical care or data collection.
The allocation sequence will be concealed using sequentially
numbered, opaque, sealed envelopes, which will only be
opened after the patient has consented to participate. Due
to the nature of the VR intervention, blinding of patients
and the administering clinician is not possible. However,
the study will use an assessor-blinded approach; laboratory
personnel analyzing the salivary biomarkers, and statisticians
conducting the data analysis will be strictly blinded to group
assignments.
Intervention
To ensure a standardized immersive experience and min-
imize confounding variables, all study procedures—includ-
ing the intervention and saliva collection—are scheduled to
occur between 08:00 AM and 10:00 AM on the day before
surgery, specifically to control for the circadian rhythm of
salivary cortisol. Participants are randomly assigned to either
the intervention or the control group. In the Intervention
group, participants use a head-mounted display (Oculus Quest
2) to view a 10-minute 360-degree immersive video. This
content, which has been previously piloted to ensure its
clarity and tolerability, systematically simulates the patient’s
journey from entering the operating room to the induction
of anesthesia, aiming to provide psychological desensitization
to the surgical environment. In contrast, the Control group
receives 10 minutes of standard verbal education regarding
the surgical procedure. This session is supported by a flip
chart featuring standard images of the preparation room,
operating theater, and recovery room, ensuring the informa-
tion provided is consistent with the visual content of the VR
intervention while lacking the immersive component.
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Outcomes and Data Collection
Data collection occurs at three standardized time points:
Baseline (immediately before the VR or verbal education
intervention), Post-test 1 (immediately after the intervention),
and Post-test 2 (15 minutes after the intervention). The
subjective anxiety assessment uses the APAIS, comprising
6 items scored on a 5-point Likert scale, with total scores
ranging from 6 to 30, categorized from “Not Anxious” to
“Panic.” Objective physiological assessments include blood
pressure (systolic/diastolic), heart rate, and respiratory rate,
which will be measured after the patient has rested for at least
5‐10 minutes.

For objective biochemical assessments, unstimulated
saliva samples (4‐5 mL) will be collected via the spitting
method at the three designated time points. To ensure
optimal long-term preservation of the stress biomarkers prior
to enzyme-linked immunosorbent assay (ELISA) analysis,
samples will be initially frozen at −10 °C and subsequently
transferred to a −80 °C freezer. Salivary Alpha-Amylase
(sAA) will be analyzed to measure sympathetic nervous
system activity, while Salivary Cortisol will be measured to
assess HPA axis activity.
Sample Size
The sample size was calculated using the formula for
unpaired analytical studies with numerical data. Based on a
95% confidence level (Zα=1.96) and 80% power (Zβ=0.84),
the minimum sample size is 16 participants per group,
totaling 32 participants.
Statistical Analysis
Data will be analyzed using SPSS version 25.0 (IBM Corp).
Descriptive statistics will be used to summarize the demo-
graphic and clinical characteristics of the participants. The
Shapiro-Wilk test will be utilized to assess the normality of
the data distribution, given the sample size is less than 50.
Because this study involves repeated measurements across
three time points, repeated-measures Analysis of Variance
(ANOVA) will be conducted for normally distributed data to
evaluate the main effects of time, group assignment, and the
time-by-group interaction. If the data violate the assumption
of normality, non-parametric alternatives such as Generalized
Estimating Equations (GEE) or the Friedman test will be
applied. To comprehensively report the magnitude of the
intervention’s effect, effect sizes (eg, partial eta-squared or
Cohen d) and 95% confidence intervals will be presented
alongside the P values. A P value of <.05 is considered
statistically significant..
Ethical Considerations
This study has been approved by the Research Eth-
ics Committee of Universitas Padjadjaran (approval #344/
UN6.KEP/EC/2026). Written informed consent will be
obtained from all participants prior to enrollment, in strict
adherence to the principles outlined in the Declaration of
Helsinki.

Results
The study is currently in the preparation phase. Data
collection is scheduled to take place from May 2026 to July
2026. The analysis will focus on the differences in APAIS
scores, sAA levels, cortisol levels, and vital signs between the
two groups.

Discussion
Principal Findings
This protocol outlines a randomized controlled trial designed
to evaluate the efficacy of immersive Virtual reality (VR)
as a nonpharmacological anxiolytic intervention for adult
patients undergoing odontectomy under general anesthesia.
We hypothesize that the preoperative VR intervention will
significantly mitigate anxiety compared to standard verbal
education [10]. Specifically, we anticipate that patients
exposed to the 360 degree virtual operating room envi-
ronment will exhibit lower subjective anxiety scores on
the APAIS, more stable physiological parameters (blood
pressure, heart rate, and respiratory rate), and significantly
reduced levels of stress-related salivary biomarkers, namely
cortisol and alpha-amylase [10,11].
Comparison to Prior Work
Previous research has consistently demonstrated the use of
VR in reducing anxiety during various medical and den-
tal procedures [9,10]. The underlying mechanism is largely
attributed to immersive distraction by heavily engaging the
visual and auditory cortices. VR limits the brain’s cognitive
capacity to process distressing environmental stimuli and
nociceptive signals [9]. Consequently, this sensory gating
dampens the activation of the sympathetic nervous system
and the HPA axis, which theoretically translates to stabilized
vital signs (heart rate, blood pressure) and reduced secre-
tion of stress-related biomarkers such as salivary cortisol
and alpha-amylase [7,8]. Furthermore, effectively mitigat-
ing preoperative anxiety has profound downstream clinical
implications. Existing literature suggests that lower preoper-
ative stress strongly correlates with smoother intraoperative
anesthetic induction, decreased anesthetic requirements, and
a reduction in postoperative pain perception and analge-
sic consumption [5,6]. However, existing literature in oral
and maxillofacial surgery has predominantly focused on
pediatric populations or minor procedures performed under
local anesthesia. By investigating adult patients undergo-
ing complex odontectomy under general anesthesia and
using a robust combination of subjective psychometric tools
and objective biochemical markers, this study addresses a
significant gap in the current literature.
Implications and Future Directions
The clinical implications of this trial are substantial. VR
was specifically selected as the intervention modality because
of its unique capacity to induce a profound sense of “pres-
ence,” effectively isolating the patient from the anxiety-induc-
ing sights and sounds of the preoperative environment [10].
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Compared to traditional nonpharmacological modalities such
as audio therapy, 2D informational videos, or standard verbal
pamphlets, immersive VR provides a significantly higher
degree of sensory gating, making the psychological distrac-
tion far more potent [9,10]. Furthermore, when compared to
standard pharmacological anxiolysis (eg, benzodiazepines),
VR offers a safe, noninvasive, and easily reproducible
alternative. It completely circumvents the inherent risks
associated with sedative medications, such as respiratory
depression, paradoxical reactions, and prolonged postopera-
tive recovery times, factors that often contribute to patients’
underlying fear of general anesthesia itself [4]. If the
hypothesized outcomes are achieved, immersive VR could
fundamentally shift the paradigm of preoperative care in
oral and maxillofacial surgery. This shift would not only
enhance patient safety but also optimize hospital workflow
by streamlining anesthetic induction and accelerating patient
discharge. Future research should build upon these findings
by evaluating the long-term impact of preoperative VR on
postoperative variables, such as pain perception trajectories
and wound healing, or by comparing different VR content to
determine the most effective desensitization protocols.

Strengths and Limitations
A key strength of this study is the multimodal approach to
measuring anxiety, utilizing non-invasive salivary biomarkers
alongside validated psychometric scales. However, several
limitations must be acknowledged. First, the relatively
small sample size and the single-center design may restrict
the generalizability of the findings to broader popula-
tions. Second, the nature of the VR intervention inher-
ently precludes blinding of the patients and administering
clinicians. Furthermore, the novelty of the VR technology
could induce placebo or expectancy effects, where the
patient’s anticipation of receiving a “high-tech” intervention
alters their anxiety response independently of the actual VR
content. Future multi-center trials with larger cohorts are
recommended to validate these findings.

The authors thank the staff at the Dental and Oral Hospital
Universitas Padjadjaran and the Clinical Pathology Labora-
tory of Dr. Hasan Sadikin Hospital for their support.

Funding
The authors declare no financial support was received for this work.
Data Availability
The data sets generated or analyzed during this study will be available from the corresponding author on reasonable request,
following the completion of the trial and the publication of the final results.
Authors’ Contributions
SO contributed to the conceptualization, data curation, and writing of the original draft. HYY, ER, and FH contributed to
supervision, validation, and review of the methodology.
Conflicts of Interest
None declared.
References
1. Gade DR, Bhairu S, Gandhi R. Radiographic assessment of factors related to lower third molar eruption in different

facial growth patterns: a cross-sectional study. Institute of Dental Sciences and Research Centre; 2016. [Accessed
2026-05-20]

2. Lita YA, Hadikrishna I. Klasifikasi impaksi gigi molar ketiga melalui pemeriksaan radiografi sebagai penunjang
odontektomi. JRDI. 2020;4(1):1. [doi: 10.32793/jrdi.v4i1.467]

3. Puspitasari NVA, Sumaji B, Pranata N. Gambaran Komplikasi Post Odontektomi Gigi Impaksi Molar Ketiga Rahang
Bawah Tahun 2018 di RSGM X Bandung. sod. 2019;4(2):12-23. [doi: 10.28932/sod.v4i2.1913]

4. Jovanovic K, Kalezic N, Sipetic Grujicic S, et al. Patients’ fears and perceptions associated with anesthesia. Med Bogota
Colomb. 2022;58(11):1577. [doi: 10.3390/medicina58111577]

5. Mulugeta H, Ayana M, Sintayehu M, Dessie G, Zewdu T. Preoperative anxiety and associated factors among adult
surgical patients in Debre Markos and Felege Hiwot referral hospitals, Northwest Ethiopia. BMC Anesthesiol. Oct 30,
2018;18(1):155. [doi: 10.1186/s12871-018-0619-0] [Medline: 30376809]

6. Wandana AK, Wibowo CP, Handayani S, et al. Hubungan Kecemasan Pra-Operasi dan Karakteristik Individu terhadap
Intensitas Nyeri Pasca-Operasi. JAP. 2023;11(3):131-138. [doi: 10.15851/jap.v11n3.3408]

7. Jafari A, Pouramir M, Shirzad A, et al. Evaluation of salivary alpha amylase as a biomarker for dental anxiety. Iran J
Psychiatry Behav Sci. 2018;12(1). [doi: 10.5812/ijpbs.9350]

8. Ali N, Nater UM. Salivary alpha-amylase as a biomarker of stress in behavioral medicine. Int J Behav Med. Jun
2020;27(3):337-342. [doi: 10.1007/s12529-019-09843-x] [Medline: 31900867]

9. Abbasnia F, Aghebati N, Miri HH, et al. Effects of patient education and distraction approaches using virtual reality on
pre-operative anxiety and post-operative pain in patients undergoing laparoscopic cholecystectomy. Pain Manag Nurs.
2023;24(3):280-288. [doi: 10.1016/j.pmn.2022.12.006]

JMIR RESEARCH PROTOCOLS Oktora et al

https://www.researchprotocols.org/2026/1/e94535 JMIR Res Protoc 2026 | vol. 15 | e94535 | p. 4
(page number not for citation purposes)

https://doi.org/10.32793/jrdi.v4i1.467
https://doi.org/10.28932/sod.v4i2.1913
https://doi.org/10.3390/medicina58111577
https://doi.org/10.1186/s12871-018-0619-0
http://www.ncbi.nlm.nih.gov/pubmed/30376809
https://doi.org/10.15851/jap.v11n3.3408
https://doi.org/10.5812/ijpbs.9350
https://doi.org/10.1007/s12529-019-09843-x
http://www.ncbi.nlm.nih.gov/pubmed/31900867
https://doi.org/10.1016/j.pmn.2022.12.006
https://www.researchprotocols.org/2026/1/e94535


10. Ahmed AE, Daak LI, Alayidh MA, et al. The role of preoperative virtual reality for anxiety reduction in pediatric
surgical patients: a systematic review and meta-analysis. Cureus. Jan 2025;17(1):e77077. [doi: 10.7759/cureus.77077]
[Medline: 39917152]

11. Moerman N, van Dam FS, Muller MJ, Oosting H. The Amsterdam Preoperative Anxiety and Information Scale
(APAIS). Anesth Analg. Mar 1996;82(3):445-451. [doi: 10.1097/00000539-199603000-00002] [Medline: 8623940]

Abbreviations
APAIS: Amsterdam Preoperative Anxiety and Information Scale
ASA: American Society of Anesthesiologists
CONSORT: Consolidated Standards of Reporting Trials
ELISA: enzyme-linked immunosorbent assay
HPA: hypothalamic-pituitary-adrenal
sAA: salivary alpha-amylase
VR: virtual reality

Edited by Sundas Khan; peer-reviewed by Massimo Tusconi, Taufan Pramadika; submitted 02.Mar.2026; final revised
version received 21.Apr.2026; accepted 07.May.2026; published 26.May.2026

Please cite as:
Oktora S, Yusuf HY, Riyanti E, Hariri F
Virtual Reality for Preoperative Anxiety in Patients Undergoing Odontectomy Under General Anesthesia: Protocol for a
Randomized Controlled Trial
JMIR Res Protoc 2026;15:e94535
URL: https://www.researchprotocols.org/2026/1/e94535
doi: 10.2196/94535

© Saptiadi Oktora, Harmas Yazid Yusuf, Eriska Riyanti, Firdaus Hariri. Originally published in JMIR Research Protocols
(https://www.researchprotocols.org), 26.May.2026. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in JMIR Research Protocols, is properly cited. The
complete bibliographic information, a link to the original publication on https://www.researchprotocols.org, as well as this
copyright and license information must be included.

JMIR RESEARCH PROTOCOLS Oktora et al

https://www.researchprotocols.org/2026/1/e94535 JMIR Res Protoc 2026 | vol. 15 | e94535 | p. 5
(page number not for citation purposes)

https://doi.org/10.7759/cureus.77077
http://www.ncbi.nlm.nih.gov/pubmed/39917152
https://doi.org/10.1097/00000539-199603000-00002
http://www.ncbi.nlm.nih.gov/pubmed/8623940
https://www.researchprotocols.org/2026/1/e94535
https://doi.org/10.2196/94535
https://www.researchprotocols.org
https://creativecommons.org/licenses/by/4.0/
https://www.researchprotocols.org
https://www.researchprotocols.org/2026/1/e94535

	Virtual Reality for Preoperative Anxiety in Patients Undergoing Odontectomy Under General Anesthesia: Protocol for a Randomized Controlled Trial
	Introduction
	Methods
	Study Design and Setting
	Participants
	Randomization and Blinding
	Intervention
	Outcomes and Data Collection
	Sample Size
	Statistical Analysis
	Ethical Considerations

	Results
	Discussion
	Principal Findings
	Comparison to Prior Work
	Implications and Future Directions
	Strengths and Limitations



