Additional file 1:

Pictures A to G displayed the VR wearing devices, CAVE VR physical set up and cognitive motor VR activities.
	Picture A. VR headset (3D stereoscopic eyewear)

	[image: 一張含有 文字, 螢幕擷取畫面, 監視器, 螢幕 的圖片

自動產生的描述]

	Picture B. CAVE VR Room Design 
Specifications: 
Room size: 2meter x 2meter
4 overhead projectors 

	[image: 一張含有 男人 的圖片

自動產生的描述]

	Picture C. sensors attached to 4 limbs.  
	[image: A group of people in a room

Description automatically generated with medium confidence]

	Picture D: Physical VR exercise (soccer)
	[image: 一張含有 室內, 運動 的圖片

自動產生的描述]

	Picture E: Physical VR exercise (jogging)

	[image: 一張含有 服裝, 足部穿著, 人員, 褲子 的圖片

自動產生的描述]

	Picture F. Cognitive motor VR game
 (IADL-community shopping)

	[image: 一張含有 文字, 室內 的圖片

自動產生的描述]

	Picture G. Executive function VR game (emergency handling)

	[image: 一張含有 室內, 人員, 牆, 服裝 的圖片

自動產生的描述]






Additional file 2: VirCube VR Game Training Program (2021 version)

[bookmark: _Hlk160884961]VR Game 1: Jogging exercise 
Purpose: Physical balance and safe walking training
Grading: 3 levels (Level 1-by hand trackers; Level 2- by hand trackers & obstacle; Level 3- by hand/foot trackers & obstacles)
Device: 3D stereoscopic eyewear, hand, and foot trackers

VR game- Jogging exercise 
	[image: 一張含有 服裝, 文字, 人員, 足部穿著 的圖片

自動產生的描述][image: 一張含有 文字 的圖片

自動產生的描述]Jogging in the park
	Sequencing & Grading:
1. Participant uses hand trackers & selects a level of activity
2. Participant runs with arms movement and keeps on a running path (upper limb balance)
3. Participant runs with upper and lower limbs trackers and follows a running path (whole body balance & physical training)
4. Participant runs and avoids hitting any obstacle on a running path (advanced physical balance and coordination skill)
[image: 一張含有 服裝, 人員, 足部穿著, 排名 的圖片

自動產生的描述][image: 一張含有 服裝, 人員, 魚缸, 人的臉孔 的圖片

自動產生的描述][image: 一張含有 服裝, 足部穿著, 人員, 雪 的圖片

自動產生的描述]5. Participant runs faster and overcomes more obstacles (physical and cognitive training)


VR demon (see video clip)








VR Game 2: Fire Drill 
Purpose: Cognitive training - executive function (Problem-solving skill)
Grading: N/A
Device: 3D stereoscopic eyewear, hand controller, hand trackers

VR game – File drill 
	[image: 一張含有 文字, 螢幕擷取畫面, 軟體, 網頁 的圖片

自動產生的描述]Fire drill exercise

	Sequencing:
1. When fire alarm on, participant moves tracker to point out and touch three important things (key, mobile & wet towel) for evacuation. 
2. Participant walks to the front door and uses tracker to unlock the door (balance and hand-eye coordination)
3. Participant uses tracker to select different escape routes (judgement)
4. Participant chooses either route 1(lift) or route 2(up/downstairs) to get out of fire scene safely (decision making)
[image: 一張含有 服裝, 人員, 牆, 人的臉孔 的圖片

自動產生的描述][image: 一張含有 服裝, 人員, 人的臉孔, 男人 的圖片

自動產生的描述][image: 一張含有 人員, 室內, 牆, 浴室 的圖片

自動產生的描述]






VR Game 3: Community Living Skill Practice
Purpose: Cognitive training – executive function (classification & calculation)
Grading: 3 levels (Level 1- free choice; Level 2: shopping items- 2-3; Level 3: shopping items- 3-5)
Device: 3D stereoscopic eyewear, hand controller

VR game- community living skill 
	[image: 一張含有 文字 的圖片

自動產生的描述]Shopping orientation

	Sequencing & Grading:
1. Participant uses hand controller & selects a level of activity
2. Participant remembers a shopping list (memory skill)
3. Participant goes to the selected shopping regions (making decision)
4. Participant chooses and picks up the correct no. of items (classification & counting)
5. Participant checks and goes to cashier for payment (calculation)

[image: 一張含有 服裝, 文字, 人員, 排名 的圖片

自動產生的描述][image: 一張含有 服裝, 文字, 人員, 室內 的圖片

自動產生的描述]











VR Game 4: Balance & sport exercises
Purpose: Cognitive-motor training and advanced balance exercise 
Grading: 4 levels: 
Level 1- defender (keeping); Level 2-attacker (attacking); Level 3- penalty kick (attacking); 
Level 4- penalty kick (goalkeeping)-
Device: 3D stereoscopic eyewear, hand controller, hand, and foot trackers

VR game- balance & sport exercise
	[image: 一張含有 文字 的圖片

自動產生的描述]Soccer exercise 
	Sequencing & Grading:
1. Participant uses hand controller & selects a level of activity
2. Participant wears hand and foot trackers, practices passing a soccer to other player (balance & stability)
3. Participant runs and kicks a soccer ball to different position (balancing & weight shifting training)
4. Participant kicks a soccer ball to goalkeeper repeatedly (balancing, stability, weight-shift training to prevent falling)
5. Participant as a goalkeeper uses hand and foot trackers to defend the attacker (advanced limbs balancing and coordination, ball tracking exercise, spatial orientation & higher executive function skill) 

[image: 一張含有 服裝, 足部穿著, 人員, 室內 的圖片

自動產生的描述][image: 一張含有 足部穿著, 服裝, 人員 的圖片

自動產生的描述]






VR demon (see video clips)









Additional file 3: 
Baduanjin Exercise Group

Part A: Traditional Chinese Qigong - Baduanjin 
Photo A: English version
[image: Effects of a traditional Chinese mind–body exercise, Baduanjin, on the  physical and cognitive functions in the community of older adults with  cognitive frailty: study protocol for a randomised controlled trial | BMJ]













Picture B: Chinese version 
[image: 一張含有 結婚禮服, 文字, 新娘, 婚禮 的圖片

自動產生的描述]















Photo C: Practice session 1 

[image: 一張含有 服裝, 人員, 室內, 足部穿著 的圖片

自動產生的描述]












Photo D: Practice session 2
[image: ]















Part B: Fall prevention strategies.

Photo E: Practice tips for preventing falls

[image: 一張含有 服裝, 室內, 人員, 傢俱 的圖片

自動產生的描述]











Photo F: Group sharing

[image: 一張含有 服裝, 足部穿著, 人員, 椅子 的圖片

自動產生的描述]
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image13.emf
video clip 1.mp4


video clip 1.mp4
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video clip 2.mp4


video clip 2.mp4
Create videos with https://clipchamp.com/en/video-editor - free online video editor, video compressor, video converter.
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video clip 3.mp4


video clip 3.mp4
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1.Preparation 2. Prop up the sky 3. Draw a bow on 5. Look back and
posture by two hands both sides forwards

6. Clench one's fist 7. Pull toes with 8. Shake head and 9. Rise and fall on
and glare both hands buttocks tiptoe

10. Ending posture
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