APPENDICES

Appendix 1 – Table 3: Schematic of the Kinetic-Functional Analysis of the Immersive Serious Game VIRTUALTER

	Movement Analysis Description
	Functional Construct/Skill
	Body Region
	Physiological Movement
	Range of Motion/Demand
	Main Muscles/Organs
	ICF Domain
	ICF Code
	ICF Description

	Balance between body sides during joystick reaching
	Movement symmetry
	Trunk / Upper limbs
	Global postural adjustments
	Functional
	Paravertebral muscles, deltoids
	Activities and Participation
	d415
	Maintaining body position

	Speed of reaching movements, return, and postural adjustment
	Execution speed
	Upper limbs  / Trunk
	Coordinated voluntary movements
	Functional
	Deltoids, elbow flexors
	Body Functions
	b760
	Coordination of voluntary movements

	Movement of trunk, head, eyes, and upper limbs
	Range of motion
	Head, trunk, shoulders
	Flexion, extension, rotation
	30–180°
	Sternocleidomastoid, obliques, deltoids
	Activities and Participation
	d4105
	Bending

	Alignment of head, trunk, and limbs in relation to the pelvis
	Postural alignment
	Trunk / Head
	Postural stabilization
	Static
	Multifidus, erector spinae
	Body Functions
	b235
	Vestibular functions

	Maintenance of the trunk close to vertical during reaching
	Verticality
	Trunk
	Postural control
	Functional
	Paravertebral muscles
	Activities and Participation
	d410
	Changing and maintaining basic body positions

	Ability to maintain a stable base of support in a seated position
	Stability
	Hip / Lower limbs
	Isometric activation
	Static
	Gluteus muscles, hamstrings
	Activities and Participation
	d415
	Maintaining body position

	Presence of fluidity or interruptions in the motor gesture
	Movement smoothness
	Upper limbs
	Continuous movements
	Functional
	Deltoids, flexors/extensors
	Body Functions
	b7602
	Coordination of voluntary movements

	Order and synchrony: eyes → head → trunk → upper limbs
	Motor sequencing
	Global system
	Functional kinetic chain
	Functional
	Muscle integration
	Body Functions
	b7602
	Visually guided movement coordination 

	Ability to accurately reach the virtual target
	Accuracy
	Upper limbs / Hands
	Grasping and targeting
	Functional
	Finger flexors
	Activities and Participation
	d440 / d445
	Fine hand motor skills and use of hand and arm

	Visual tracking of fireflies
	Visuomotor coordination
	Eyes / Head
	Oculocervical movements
	Functional
	Suboccipital muscles
	Body Functions
	b2100
	Visual acuity function

	Maintenance of posture during the game
	Maintenance of seated posture
	Trunk / Hip
	Isometric stabilization
	Static
	Gluteus muscles, core
	Activities and Participation
	d415
	Maintaining body position

	Integration between vision, vestibular system, and proprioception
	Sensory integration
	Sensory system
	Sensory processing
	Functional
	—
	Body Functions
	b2402 / b235
	Sensation of dizziness / Vestibular functions

	Presence of pain, fatigue, dizziness, or imbalance
	Symptom provocation
	Global system
	Response to effort
	Variable
	—
	Body Functions
	b134 / b4552
	Sleep functions and fatigue

	Postural imbalance after exposure to the virtual environment
	Post-IVE instability 
	Trunk / Lower limbs
	Postural control
	Functional
	Paravertebral muscles, lower limbs
	Activities and Participation 
	d450
	Walking

	Difficulty in visually intensive environments
	Functional limitation in IVE
	Global system
	Attention and motor control
	Functional
	—
	Activities and Participation
	d160 / d920
	Attention focus / Recreation and leisure

	Need for adjustment in VR use
	Technological adaptation
	Environment
	—
	—
	—
	Environmental Factors
	e1159 / e5800
	Products and technology / Health services

	
	
	
	
	
	
	
	
	






