[bookmark: _Hlk52173981]Multimedia Appendix 1 - Current State of Commercial and Research Applications

We reviewed recent commercial and research applications in physiotherapy to better understand the current state of the art with respect to treatment adherence. Pitchbook, Crunchbase Pro, Google search, Google Play, and Apple’s App Store were used to identify relevant remote patient monitoring tools and telehealth services. PubMed, Science Direct, and Google Scholar were used to identify relevant peer-reviewed scientific articles. Search terms were related to the type of therapy (i.e., physiotherapy, physical therapy, and rehabilitation), treatment location (i.e., home, home-based, remote), and the mode of delivery (i.e., mixed reality, MR, virtual reality, VR, augmented reality, AR, digital, web, internet, telecare, app, mobile, mobile phone, smartphone, computer, tool). We further defined the following eligibility criteria. First, commercial applications had to be on the market and offered to either physiotherapists or directly to patients. Second, scientific articles describing relevant research applications were included if they had been published from 2015 onwards. Third, applications for sole prevention purposes of MSDs or general fitness and sport interventions were excluded since they do not have a medical pretense as required in physiotherapy. Applications for sole in-practice use under the surveillance of a physiotherapist were excluded as they do not aim to provide support between face-to-face encounters. Applications addressing other health-related disorders, e.g., anxiety, were excluded. The final search was conducted in July 2020. All commercial applications and scientific work were screened for eligibility and assessed by two co-authors. The following assessment categories were used: CA (e.g., either text-based or video-based)[footnoteRef:1], mode of delivery (e.g., educational instructions via paper, video, or VR), real-time feedback, everyday coaching (e.g., receiving reminders, psychoeducational material, and motivational messages), data exchange with physiotherapists to increase the working alliance (e.g., what type of information and whether data is transferred automatically or manually), existence of a physiotherapist-patient communication channel, TADs targeted, and impact on primary health outcomes (e.g., significant reduction in back pain).  [1:  A conversational agent (CA) is a computer program that imitates communication with a human being [2]. Due to their scalability, CAs have become popular in various healthcare applications [3,4] targeting depression and anxiety [5], childhood obesity [6], physical activity [7], chronic pain management [8], and physiotherapy [9,10]. A first meta-analysis has also shown their effectiveness both in clinical and non-clinical randomized controlled trials [11]. CAs deliver their interventions through various channels, such as websites [9,12], smartphones [6,7], tablets [13], virtual reality [14], or augmented reality [15]. Moreover, CAs are perceived as social actors[16] and, thus, are able to increase the working alliance with patients [17,18]. A working alliance between the patient and the digital therapist is an essential part of treatment adherence [6,19], and helps improve health outcomes [17]. With these characteristics, CAs can deliver relevant psychoeducational material about physiotherapy in the form of video clips or text messages (e.g., about the benefits of adherence behavior) and exercise reminders via smartphones into the everyday lives of patients. Moreover, virtual or holographic embodied CAs [20] have the potential to increase the spatial and temporal accuracy of exercises through real-time instruction, monitoring exercise behavior and, in turn, provision of real-time feedback about that behavior [14,15,21,22]. Real-time feedback can also increase self-efficacy [23], an important belief in one’s ability to perform a health-promoting behavior [24,25]. Finally, there is increasing evidence that a combination of human health coaches and digital (CA-based) interventions can increase treatment adherence [26–28].
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Table 1. Assessment of commercial and research applications for home exercises
	Sources
	CAa
	EIb
	RTFc
	ECd
	Data Exchange
	CCe
	TADf
	IHOg

	
	
	
	
	
	
	
	
	

	Commercial applications
	
	
	
	
	
	
	

	Mirareb
	Yes
	Video
	TAD2-4
	No
	TAD1, Pain, Rating
	Ah
	Video
	TAD1-5
	-

	Reflex
	No
	Video
	TAD2-4
	RM
	Pain, TAD1-5, ROM
	A
	Video
	TAD1-5
	-

	CASPAR[1]
	No
	Video
	No
	RMi, PMj, MMk
	ANSl, Video
	Mm
	Text
	-
	-

	Sophy app[2]
	No
	Video
	No
	RM
	TAD1, Pain
	M
	No
	-
	-

	Physitrack[3,4]
	No
	Video
	No
	RM, PM
	TAD1-2, Pain
	M
	TextVideo
	TAD1-3
	-

	ViViRA[5]
	Text
	Video
	No
	RM, PM
	-
	-
	No
	-
	-

	Healure[6]
	No
	Video
	No
	RM
	ANS, Pain, Mood
	M
	No
	-
	-

	Pt Pal Pro[7]
	No
	Video
	No
	RM, PM
	TAD1, Pain, Dif.n
	M
	Text
	-
	-

	MedBridge[8]
	No
	Video
	No
	RM, PM
	TAD1-2, Pain, Dif.
	M
	Text
	-
	-

	Physiotools[9]
	No
	Video
	No
	RM, PM
	-
	-
	No
	-
	-

	Salaso[10]
	No
	Video
	No
	RM, PM
	TAD1-2, Effort, Pain
	M
	Text
	-
	-

	BlueJay[11]
	No
	Video
	No
	RM, PM
	TAD1-3, Pain, Video
	M
	Text
	-
	-

	Physioplux[12]
	No
	Video
	TAD2-4
	No
	TAD1-4
	A
	No
	-
	-

	Valedo[13,14]
	No
	Video
	TAD2-5
	No
	TAD1-5
	A
	No
	-
	LMCo

	SWORD[15,16]
	No
	Video
	TAD2-5
	PM, MM
	TAD1-5, Pain, Video
	A
	Text
	-
	TUGp ROMq KOOSr

	Kaia[17,18]
	No
	Video
	TAD3-5
	RM, PM, MM
	-
	-
	No
	TAD1
	BPs GCPSt PMWu

	XR Health[19]
	No
	VRv
	TAD2-5
	No
	TAD1-5
	A
	No
	-
	-

	Verapy[20]
	No
	VR
	-
	No
	-
	-
	-
	-
	-

	VeraHome[21,22]
	Yes
	Video
	TAD2-5
	No
	TAD1-5
	A
	No
	TAD1-3
	KOOS

	Research applications
	
	
	
	
	
	
	
	

	Clark et al. [23]
	No
	Video
	No
	RM, PM
	TAD1-3
	M
	No
	TAD1-5
	SEw
Pain

	Lambert et al. [24]
	No
	Video
	No
	RM, MM
	TAD1
	M
	Text/ Call
	SRA
	PSFSx SHODASy

	Lo et al. [25]
	No
	Video
	No
	RM, PM
	-
	-
	No
	-
	-

	Tang et al. [26] 
	No
	ANIMz
	TAD5
	No
	TAD5
	A
	No
	-
	-

	Timmers et al. [27]
	No
	Video
	No
	RM, PM
	-
	-
	No
	TAD1
	KPzz, KOOS

	Stütz et al. [28]
	No
	Video
	No
	Calendar
	TAD1-3, Mobility
	A
	No
	-
	-


[bookmark: Methods][bookmark: _Methods_1]aConversational agent, bEducational instructions, cReal-time feedback, dEveryday coaching, eCoaching channel, fTreatment adherence dimension (see Table 1), gInferior health outcomes, hAutomatic data exchange, iReminder, jPsychoeducational material, kMotivational messages, lAdherence dimension not specified, mManual data exchange, nDifficulty, oLumbopelvic movement control, pMobility test, qRange of motion, rKnee Injury & Osteoarthritis Outcome Score, sBack pain, tGraded Chronic Pain Scale, uPhysical & Mental Scale, vVirtual reality, wShoulder Function, xPatient-specific-function-scale, yWorld Health Organization Disability Assessment Schedule, zAnimation, zzKnee pain. Note: only random controlled trials indicating significant improvements in at least one TAD or health outcome are listed. 


[bookmark: _Hlk52174289]A total of 19 commercial applications (76%) and six research applications (24%) were identified (See Table 1). Three used a CA (12%), and videos were the most frequently used educational instruction tool (22, 88 %). Nine applications provided real-time feedback on various TADs, including exercise repetition rate, set completion rate, and spatial and temporal accuracy (36%). Moreover, the majority of applications provided everyday coaching (18, 72%), of which reminders were most frequently used (16, 64%), and data exchange (e.g., TADs, pain level, exercise rating) between patients and physiotherapists (19, 76%). However, the data exchange was only automated in nine applications (36%) and only ten applications provided a coaching channel to allow communication between the physiotherapist and patient (40%). Seven sources included a study on the application’s ability to address TADs and health outcomes (28%). 

In summary, only three applications included a CA, of which one increased adherence in a RCT [6] through reminders. There exist various applications that aim to increase several TADs to home exercises. However, currently, no identified application provided a holistic approach like the one we have proposed with Hybrid Ubiquitous Coaching (HUC).
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