Multimedia Appendix 4. Summary of Studies with regards to the Evaluation of Games and Motion Sensing.
	Author
	Exercises / Games
	Exergame Sensors
	Exergame Sensors
Categories
	Additional Motion Sensing

	
	
	
	Bodyworn
	Camera
	Hybrid
	Special
	Sensing Technology
	Quality Asses-ment
	Metric

	Bronner et al. [56]
	Dance Central
	XBox 360 Kinect
	
	+
	
	
	Motion Capture (Hybrid)
	+
	PA, mean peak angular displacement of joints (binary encoding)

	Wu et al. [119]
	Kinect Sports (beach volleyball, soccer, boxing, ping-pong, bowling, track & field)
	XBox 360 Kinect
	
	+
	
	
	
	
	

	McGuire and Willems [36]
	Kinect Sports (football, boxing, track & field)
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Hoffmann et al. [120]
	Cycling (playing LetterBird)
	Ergometer or Exercise Bike
	
	
	
	+
	
	
	

	Rodrigues et al. [121]
	Wii Fit Plus
	Nintendo Wii Balance Board
	
	
	
	+
	
	
	

	Neves et al. [28]
	Zumba Fitness Core
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Dos Santos et al. [55]
	Exergame activities from Jackie Chan’s Fitness Studio, Wii Sports, rock-climbing
	Jackie Chan’s Fitness Studio: no explicit sensors mentioned or Nintendo Wii
	
	+
	+
	
	
	
	

	Smits-
Engels-
man et al. [51]
	Wii Fit (shifting weight, walking on the spot or bending and extending the knees)
	Nintendo Wii Balance Board
	
	
	
	+
	
	
	

	Barry et al. [46]
	Kinect Adventures! (Reflex Ridge, River Rush) and Kinect Sports (Boxing, Super Saver, Target Kick, Bump Bash) against traditional gym-based exercise
	XBox 360 Kinect
	
	+
	
	
	force plate
	+
	postural sway

	Mackintosh et al. [104]
	Wii Sports (boxing)
	Nintendo Wii
	
	
	+
	
	accelerometer
	
	EE

	Benzing et al. [122]
	Shape Up (aerobic exercises such as punches, squats, bench press) & Your Shape: Fitness Evolved (running)
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Chung et al. [39]
	Nintendo Wii Fit U (rowing) against rowing on the indoor rowing machine
	Nintendo Wii Balance Board
	
	
	+
	
	
	
	

	Moholdt et al. [123]
	Cycling (playing Pedal Tanks, multiplayer)
	Ergometer or Exercise Bike
	
	
	
	+
	accelerometer
	
	PA

	Patten et al. [61]
	Playing on the playground
	No sensors
	
	
	
	
	
	
	

	Tietjen and Devereux [124]
	Kinect Adventures! (River Rush)
	XBox 360 Kinect
	
	+
	
	
	force plate
	
	ground reaction forces

	Kaos et al. [57]
	Cycling (playing Liberi)
	Ergometer or Exercise Bike
	
	
	
	+
	
	
	

	Pasco et al. [44]
	Cycling (playing Greedy Rabbit)
	Ergometer or Exercise Bike
	
	
	
	+
	accelerometer
	
	PA

	Farrow et al. [40]
	Cycling, leaning head to the left or right to move laterally
	Ergometer, HTC Vive
	
	
	+
	+
	
	
	

	McDough et al. [105]
	Just Dance & Kinect Adventures! (Reflex Ridge) against treadmill walking
	XBox 360 Kinect
	
	+
	
	
	accelerometer
	
	PA, EE

	Rodrigues et al. [125]
	Wii Fit Plus (running)
	Nintendo Wii Remote (attached at the thigh) to track movements
	+
	
	
	
	
	
	

	Polechoński et al. [32]
	Your Shape: Fitness Evolved
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Viana et al. [126]
	Hollywood Workout
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Feodoroff et al. [41]
	ICAROS VR flight simulator
	ICAROS Home
	
	
	+
	+
	Surface Electromyography
	
	Muscle Activity

	McDough et al. [106]
	Kinect Adventures! (Reflex Ridge, single and multiplayer)
	XBox 360 Kinect
	
	+
	
	
	accelerometer
	
	PA, EE, steps

	Çakir-Atabek et al. [33]
	Dance Central 3 (Fitness mode), Fighters Uncaged
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Roure et al. [127]
	Cycling (playing Greedy Rabbit)
	Ergometer or Exercise Bike
	
	
	
	+
	Exercise Bike
	
	cadence (in rpm)

	Berg and Moholdt [128]
	Cycling (playing Pedal Tanks, multiplayer)
	Ergometer or Exercise Bike
	
	
	
	+
	
	
	

	Berg et al. [49]
	Cycling (playing Pedal Tanks, multiplayer)
	Ergometer or Exercise Bike
	
	
	
	+
	accelerometer
	
	MET (EE)

	Ko et al. [42]
	Skiing
	SKI Fit 360
	
	
	
	+
	IMU (body-worn)
	+
	range of motion

	Martin-Niedecken et al. [129]
	Touch, squat, jump, punch, lunge, skipping, burpee
	The ExerCube
	
	
	+
	
	
	
	

	Aygün and Çakir-Atabek [130]
	Dancing and fighting exergames against resting, watching TV, and brisk walking
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Ketelhut et al. [38]
	Touch, squat, jump, punch, lunge, skipping, burpee
	The ExerCube
	
	
	+
	
	
	
	Blood lactate enzymatic amperometry

	Comeras-Chueca et al. [52]
	Kinect Adventures!, Kinect Sport, Wii Sports, Just Dance, Mario and Sonic at the Olympic Games, Dance Dance Revolution, BKOOL cycling simulator
	XBox 360 Kinect, Nintendo Wii, Nintendo Wii dance mats, ergometer
	
	+
	
	+
	accelerometer, force plate,
handgrip dynamometer
	+
	PA, Muscular Fitness,
Max Isometric
Strength, Handgrip
Strength (between exercises),
Counter Movement Jump

	Berg et al. [29]
	Cycling
	Ergometer or Exercise Bike
	
	
	
	+
	
	
	

	Badau et al. [23]
	Custom exercise for reaction time
	Fitlight System
	
	
	
	+
	
	
	

	Soria Campo et al. [131]
	Cycling
	Ergometer or Exercise Bike
	
	
	
	+
	
	
	

	Gouveia et al. [54]
	Grape stomping, rabelos, exermusic, toboggan, ride, exerpong
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Ketelhut et al. [132]
	Touch, squat, jump, punch, lunge, skipping, burpee
	The ExerCube
	
	
	+
	
	
	
	

	Li et al. [27]
	Bowling
	XBox 360 Kinect, Wii
	
	+
	+
	
	Camera + Screen Protractor
	+
	Shoulder Flexibility

	Kircher et al. [35]
	Touch, squat, jump, punch, lunge, skipping, burpee
	The ExerCube
	
	
	+
	
	
	
	

	Martin-Niedecken et al. [92]
	Touch, squat, jump, punch, lunge, skipping, burpee
	The ExerCube
	
	
	+
	
	
	
	

	Marks et al. [133]
	Kinect / Wii Just Dance 2, Kinect Boxing, Wii Boxin
	XBox 360 Kinect, Wii
	
	+
	+
	
	
	
	

	Evans et al. [34]
	Beat Saber, Holopoint, Hot Squat, Relax Walk
	HTC Vive
	
	
	+
	
	Accelerometer
	
	

	Sousa et al. [43]
	Beat Saber, Thumper
	HTC Vive
	
	
	+
	
	Accelerometer
	
	frequency, duration, PA

	Wu et al. [47]
	Ring Fit Adventure
	Nintendo Switch
	+
	
	
	
	IMU (body-worn)
	
	peak acceleration/s, PA

	Monedero et al. [134]
	Kinect Adventures, Your Shape FItness Evolve
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Dębska et al. [135]
	Travr Training OPS, Flight
	Omni Treadmill, Icaros Pro flight simulator
	
	
	+
	+
	
	
	

	Ketelhut et al. [50]
	Touch, squat, jump, punch, lunge, skipping, burpee
	The ExerCube
	
	
	+
	
	Camera system
	
	Physical Fitness
(between exercises),
Counter Movement Jump

	Lisón et al. [31]
	Kinect Adventures
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Stewart et al. [136]
	Fruit Ninja VR, Beat Saber, Holopoint
	HTC Vive
	
	
	+
	
	
	
	

	Mueller et al. [67]
	Valedo Home
	Valedo Home
	+
	
	
	
	Motion Capture (Hybrid)
	+
	trunk lateral angle

	Ciążyńska et al. [37]
	Audio Trip
	Oculus Rift
	+
	
	+
	
	
	
	

	Lin et al. [53]
	EIoT-Ergo
	Ergometer
	
	
	
	+
	
	
	

	Lin et al. [107]
	Dragon Hunter
	Smartphone GPS + pedometer
	+
	
	
	
	
	
	

	Wounda et al. [137]
	Fruit Ninja VR, Wii Sports Boxing, VR Boxing
	XBox 360 Kinect, Nintendo Wii, Oculus Rift
	
	+
	+
	
	
	
	

	Mologne et al. [30]
	Tower Defense
	Black Box VR + HTC Vive
	
	
	+
	+
	
	
	

	Hastürk and Munusturlar [58]
	Kinect Adventure: Reflex Ridge, Dance Central 3, Kinect Sports 3: Volleyball
	XBox 360 Kinect
	
	+
	
	
	force plate, LED-based
reaction time measurement
	
	

	Sheu et al. [48]
	EverGreen Fitness System (3 different games)
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Rosly et al. [45] 
	Move Boxing, Move Kayaking; optionally with additional weights
	PS3 Move
	
	+
	
	
	Camera
	+
	subjective analysis of gross upper body biomechanics (by an expert)

	Wünsche et al. [22]
	Rift Racers (Cycling exergame)
	Ergometer
	
	
	
	+
	
	
	

	Muñoz et al. [138]
	Custom Kinect Games
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Cardona et al. [139] 
	Exerpong
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Liu et al. [140]
	Custom VR table tennis game
	HTC Vive Pro
	
	
	+
	
	
	
	

	Liu et al. [140]
	Custom VR table tennis game
	HTC Vive Pro
	
	
	+
	
	
	
	

	Martin Dantas et al. [141]
	Dance Dance Revolution
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Han et al. [142]
	Custom ergometer game
	Ergometer
	
	
	
	+
	
	
	

	Julainjatsono et al. [143]
	Beat-Beat Fitness
	XBox 360 Kinect
	
	+
	
	
	
	
	

	Total
	
	
	5
	28
	22
	21
	
	7
	


Abbreviations: HR, Heart Rate; VO2, Oxygen Uptake; EE, Energy Expenditure; MET, Metabolic Equivalent of Task, PA, Physical Activity
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