[image: ]DRAFT: DO NOT USE FOR FILMING

Submission ID #: 69475
Scriptwriter Name: Poornima G
Project Page Link: https://review.jove.com/account/file-uploader?src=21189923 

Title: VR Nature Therapy: Embodiment and Emotional Regulation through Immersive Virtual Environments

Authors and Affiliations: 
Sum Yuet Joyce Lau¹, Zihui Jing², Ho Yin Hui², Ka Long Kwong², Wing Tung Lam², Ho Sum Lau², Cheuk Lam Yeung², Junpei Zhong³

¹PathFinder Tech Ltd.
²Department of Rehabilitation Sciences, The Hong Kong Polytechnic University
³Faculty of Science and Technology, University of Wollongong (College HK)



☐   All author names and affiliations are correct (city/state/country information not included in video title page). 


Corresponding Authors: 
[bookmark: _Hlk25233958]Junpei Zhong 			jzhong@uow.edu.au


Email Addresses for All Authors: 
Sum Yuet Joyce Lau 		joyce.lau@pathfindertech.ai
Zihui Jing 			gin-zh.jing@polyu.edu.hk
Ho Yin Hui 			hoyin.hui@connect.polyu.hk
Ka Long Kwong 		kalong.kwong@connect.polyu.hk
Wing Tung Lam 		wingtung.lam@connect.polyu.hk
Ho Sum Lau 			hosum.lau@connect.polyu.hk
Cheuk Lam Yeung	 	cheuklam.yeung@connect.polyu.hk
Junpei Zhong 			jzhong@uow.edu.au




Author Questionnaire

1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.


4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.  
If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position


To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)


Current Protocol Length
Number of Steps: 09
Number of Shots: 20 (6 SC) 

Introduction
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context.
Answers will be slightly edited in accordance with the journal guidelines

INTRODUCTION:
REQUIRED: Summarize your research focus and the main questions it aims to answer.
1.1. Enter full author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
1.2. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. Enter full author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

CONCLUSION:
What does this protocol allow researchers to study or measure?
1. 
1.1. 
1.2. 
1.3. 
1.4. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
1.5. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
1.6. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. Enter full author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 20 or fewer words.

Videographer: Obtain headshots for all authors available at the filming location.


Ethics Title Card

This research has been approved by the Hong Kong Polytechnic University Institutional Review Board 



Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 

2. Virtual Reality (VR) System Setup 
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, connect the virtual reality headset to a high-performance laptop to render 360-degree virtual environments created in a game engine version 2021.3.9f1 (20-21-3-point-9-f-1) [1]. Position four base stations at the corners of the room [2] and angle each base station at 30 degrees to cover a 5 by 5 meter space for room-scale interaction [3].
2.1.1. WIDE: Talent connecting the virtual reality headset to a high-performance laptop in the room-scale setup.
2.1.2. Talent placing a base station at one corner of the room.
2.1.3. Close-up of a base station angled at 30 degrees toward the interaction space.

2.2. Prepare two 4 minute 360-degree videos consisting of a forest landscape and a marine environment [1] and process the recordings using video editing software to stitch multiple angles of landscape scenes [2]. Integrate ambient audio recordings from the natural environments, including bird calls, wind, and wave sounds, and present the audio through stereo headphones integrated with the headset [3].
2.2.1. SCREEN: Shot of the forest landscape 360-degree video displayed on screen.
2.2.2. SCREEN: Video editing software interface showing stitched 360-degree landscape footage on the timeline.
2.2.3. SCREEN: Play a bird flight clip on the video.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=21189923 


2.3. Map each 360-degree video onto a spherical surface fixed to the scene coordinate system within the game engine to allow viewing through head rotation [1]. Allow participants to move naturally within the tracked space during standing conditions [2], but maintain a fixed video perspective without parallax shift during locational movement [3].
2.3.1. SCREEN: Game engine interface displaying a 360-degree video mapped onto a spherical surface within the scene.
2.3.2. Talent standing and moving naturally within the tracked 5 meter by 5 meter space while wearing the headset to demonstrate.
2.3.3. SCREEN: View inside the headset showing the 360-degree environment remaining fixed.


3. Participant Preparation and Experimental Procedure

Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Recruit healthy participants and obtain informed consent from each participant before participation [1].
3.1.1. Close-up of a participant signing the informed consent form.

3.2. Administer baseline assessments prior to virtual reality exposure using standardized questionnaires [1]. Instruct the participants to complete the Profile of Mood States to measure anger, confusion, depression, fatigue, tension, and vigor [2].
3.2.1. Talent handing a questionnaire packet to a seated participant.
3.2.2. Close-up of a participant completing the Profile of Mood States questionnaire.

3.3. Instruct participants to complete all other questionnaires to evaluate the required parameters [2].
3.3.1. TEXT ON PLAIN BACKGROUND:
· Experience of Embodiment Scale (EES): Positive body connection and comfort, body unencumbered adjustment, agency and functionality, experience and expression of sexual desire, attuned self-care, and resisting objectification
· Presence Questionnaire (PQ): Presence in virtual environments
· Connectedness to Nature Scale (CNS): In forest and marine environments
· Simulator Sickness Questionnaire (SSQ): Nausea, oculomotor disturbance, and disorientation symptoms


3.4. Conduct four virtual reality conditions in a fixed sequence consisting of seated forest viewing, seated marine viewing, standing forest viewing, and standing marine viewing [1]. Administer each virtual reality session for 4 minutes during which participants experience immersive 360-degree natural scenery [2].
3.4.1. Participant taking  the seat.
3.4.2. SCREEN: View inside the headset showing immersive 360-degree natural scenery.

3.5. Seat participants in a comfortable chair for the seated forest and seated marine conditions and maintain the seated position throughout each 4-minute session [1]. Position participants standing within the tracked 5 by 5 meter play area for the standing forest and standing marine conditions [2] and allow natural movement within the tracked space during each 4 minute session [3].
3.5.1. Participant seated in a comfortable chair wearing the virtual reality headset.
3.5.2. Talent instructing the participant to stand while wearing the headset.
3.5.3. Participant walking naturally within the tracked play area while wearing the headset.

3.6. Immediately after each condition, administer the same standardized questionnaires used at baseline to assess post-exposure changes in mood, embodiment, presence, connectedness to nature, and simulator sickness [1-TXT].
3.6.1. Participant removing the virtual reality headset and completing questionnaire forms at a desk. TXT: Conduct data analysis using statistical software



3.6.2. 

Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: 185.
· Please note that the video cannot include voiceover without an accompanying visual.

4. Results 	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration


4.1. Significant improvements were observed from pre- to post-exposure across multiple mood dimensions. The Friedman Test revealed significant reductions in negative mood aspects [1].
4.1.1. LAB MEDIA: Table 1. Video editor: Highlight the rows “anger” “confusion”  “depression” “fatigue” and show the significant mark in the pre- versus post-exposure comparison.
4.1.2. LAB MEDIA: Table 1. Video editor: Highlight the row “tension” and show the significant mark in the pre- versus post-exposure comparison.
4.1.3. LAB MEDIA: Table 1. Video editor: Highlight the row “total mood disturbance” and show the significant mark in the pre- versus post-exposure comparison.

4.2. Vigor showed no significant change between pre- and post-exposure [1].
4.2.1. LAB MEDIA: Table 1. Video editor: Highlight the row “vigor” .

4.3. Body Unencumbered Adjustment increased significantly from pre- to post-exposure [1].
4.3.1. LAB MEDIA: Table 1. Video editor: Highlight the row “BUA”

4.4. Other embodiment measures, including Positive Body Connection and Comfort, Agency and Functionality, Experience and Expression of Sexual Desire, Attuned Self-Care, and Resisting Objectification, showed no significant differences between pre- and post-exposure [1].
4.4.1. LAB MEDIA: Table 1. Video editor: Highlight the rows “PBCC,” “AF,” “EESD,” “ASC,” and “RO”.

4.5. Standing posture significantly enhanced Body Unencumbered Adjustment compared to seating in forest scenery [1], but not in marine scenery [2].
4.5.1. LAB MEDIA: Table 2. Video editor: Highlight the row “BUA” under the forest scenery .
4.5.2. LAB MEDIA: Table 2. Video editor: Highlight the row “BUA” under the marine scenery .

4.6. No significant differences were observed between forest and marine environments for emotional or embodiment measures [1].
4.6.1. LAB MEDIA: Table 2. Video editor: Show the forest and marine tables side by side.

4.7. Forest-familiar participants reported significantly higher baseline tension [1] and total mood disturbance compared to participants with different familiarity levels [2].
4.7.1. LAB MEDIA: Table 3. Video editor: Highlight the row “tension” .
4.7.2. LAB MEDIA: Table 3. Video editor: Highlight the row “TMD”.

4.8. Participants reported moderate levels of presence with a median of 4.208 [1], and moderate connectedness to nature in forest [2] and marine environments [3].
4.8.1. LAB MEDIA: Table 4. Video editor: Highlight the median value 4.208 in the Presence Questionnaire section.
4.8.2. LAB MEDIA: Table 4. Video editor: Highlight the median value 3.29 in the row CNS Forest.
4.8.3. LAB MEDIA: Table 4. Video editor: Highlight the median value 3.43 in the row CNS marine.

4.9. Simulator sickness scores were low, with a mode of 0 reported for nausea [1], oculomotor disturbance [2], and disorientation, indicating good tolerance of the virtual reality experience [3].
4.9.1. LAB MEDIA: Table 4. Video editor: Highlight the mode value 0 in the row “nausea” under “mode” column.
4.9.2. LAB MEDIA: Table 4. Video editor: Highlight the mode value 0 in the row “oculomotor disturbance” under “mode” column..
4.9.3. LAB MEDIA: Table 4. Video editor: Highlight the mode value 0 in the row “disorientation” under “mode” column..

NOTE to the Authors:


Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
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