Supplementary table 1. Search strategy to be used for the PubMed electronic database
	[bookmark: _Hlk99980695]Search
	Query
	Num 

	#1
	"Pulmonary Disease, Chronic Obstructive"[Mesh]
	69642

	#2
	(((((((((((chronic obstructive pulmonary disease) OR (chronic obstructive airway disease[Title/Abstract])) OR (obstructive lung disease[Title/Abstract])) OR (airflow obstruction[Title/Abstract])) OR (COPD[Title/Abstract])) OR (COAD[Title/Abstract])) OR (COBD[Title/Abstract])) OR (AECOPD[Title/Abstract])) OR (AECB[Title/Abstract])) OR (chronic bronchitis[Title/Abstract])) OR (emphysema[Title/Abstract]))
	135789

	#3
	#1 OR #2
	135789

	#4
	"Telerehabilitation"[Mesh]
	1197

	#5
	"Home Care Services"[Mesh]
	51586

	#6
	"Telemedicine"[Mesh]
	47930

	#7
	((((((((((((((((Telerehabilitation[Title/Abstract]) OR (Home Care Services[Title/Abstract])) OR (home-based[Title/Abstract])) OR (home based[Title/Abstract])) OR (community-based[Title/Abstract])) OR (community based[Title/Abstract])) OR (tele-rehab*[Title/Abstract])) OR (telehealth[Title/Abstract])) OR (tele-health[Title/Abstract])) OR (teleconsultation[Title/Abstract])) OR (tele-consultation[Title/Abstract])) OR (videoconferencing[Title/Abstract])) OR (video-conferencing[Title/Abstract])) OR (outside the hospital[Title/Abstract])) OR (out of hospital[Title/Abstract])) OR (remote[Title/Abstract])) OR (telemedicine[Title/Abstract])
	257344

	#8
	#4 OR #5 OR #6 OR #7
	321960

	#9
	"Breathing Exercises"[Mesh]
	4353

	#10
	"Respiratory Therapy"[Mesh]
	136761

	#11
	"Exercise"[Mesh]
	257788

	#12
	"Physical Conditioning, Human"[Mesh]
	19068

	#13
	((((((((((((Breathing Exercise[Title/Abstract]) OR (Respiratory Therapy[Title/Abstract])) OR (Exercise[Title/Abstract])) OR (Physical Conditioning[Title/Abstract])) OR (pulmonary rehabilitation[Title/Abstract])) OR (cardiopulmonary rehabilitation[Title/Abstract])) OR (respiratory muscle training[Title/Abstract])) OR (pulmonary exercise[Title/Abstract])) OR (respiratory rehabilitation[Title/Abstract])) OR (physical fitness[Title/Abstract])) OR (physical activit*[Title/Abstract])) OR (physical train*[Title/Abstract])) OR (physical therap*[Title/Abstract])
	507205

	#14
	#9 OR #10 OR #11 OR #12 OR #13
	735214

	#15
	"Patient Dropouts"[Mesh]
	8437

	#16
	"Patient Compliance"[Mesh]
	86992

	#17
	(((((((((((((((((motivat*[Title/Abstract]) OR (facilitator*[Title/Abstract])) OR (barrier*[Title/Abstract])) OR (enabler*[Title/Abstract])) OR (experience*[Title/Abstract])) OR (perspective*[Title/Abstract])) OR (factor*[Title/Abstract])) OR (predictor*[Title/Abstract])) OR (preference*[Title/Abstract])) OR (implementation[Title/Abstract])) OR (adher*[Title/Abstract])) OR (adopt*[Title/Abstract])) OR (concordance*[Title/Abstract])) OR (attitude*[Title/Abstract])) OR (complian*[Title/Abstract])) OR (conform*[Title/Abstract])) OR (comply*[Title/Abstract])) OR (maintain*[Title/Abstract])
	8497328

	#18
	#15 OR #16 OR #17
	8524088

	#19
	#3 AND #8 AND #14 AND #18
	662




Supplementary Table 2 Quality assessment of included studies using the Mixed-Methods Appraisal Tool
	Author
	Screening questions
	Qualitative
	Quantitative
randomized controlled
trials
	Quantitative non-randomized
	Quantitative
descriptive
	Mixed methods

	
	S1
	S2 
	1.1
	1.2 
	1.3 
	1.4 
	1.5 
	2.1 
	2.2 
	2.3 
	2.4
	2.5 
	3.1 
	3.2 
	3.3
	3.4
	3.5
	4.1 
	4.2
	4.3 
	4.4
	4.5 
	5.1
	5.2 
	5.3 
	5.4
	5.5

	Polo 2023
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	U
	Y

	Paneroni 2015
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	U
	Y
	
	
	
	
	
	
	
	
	
	

	Midthun 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Deng 2021
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	U
	Y
	
	
	
	
	
	Y
	Y
	Y
	U
	Y

	Grosbois 2020
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	U
	U
	Y
	U
	Y
	
	
	
	
	

	Hoaas 2016
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	U
	Y

	Barker 2021
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Zhang 2022
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	

	Lalmolda 2017
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	

	Bourne 2020
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jiang 2023
	Y
	Y
	
	
	
	
	
	Y
	Y
	Y
	U
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lahham 2020
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Bairapareddy 2021
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	U
	U
	Y
	U
	Y
	
	
	
	
	

	Dinesen 2013
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Steele 2008
	Y
	Y
	
	
	
	
	
	Y
	U
	N
	U
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Damhus 2018
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Li 2020
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	

	Sami 2023
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Jiang 2022
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Lahham 2018
	Y
	Y
	Y
	Y
	Y
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Cox 2023
	Y
	Y
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	Y
	Y
	Y
	U
	Y


Abbreviation: Y = yes, meets criteria. N = no, does not meet the criteria. U =unclear, cannot tell.



Supplementary table 3. Example quotes for barriers and facilitators to HBPR adherence from COPD patients, healthcare professionals, and family caregivers, arranged by COM‐B dimensions
	COM-B
	Theme
	Subtheme
	Example quotes

	Patients
	
	
	

	Capability
	1. Physical capability
	1.1 Physical performance
	Barrier: "And when I do get like an infection, which really did make me feel poorly, well that’s it...I just kind of give up a little bit." - Bourne 2020

Facilitator: “…compliance with the CDM program was inversely associated with the number of admissions due to respiratory disease in the year after enrollment (P=0.014), together with postbronchodilator FEV1% (P=0.025)” - Lalmolda 2017

	
	2. Psychological capability
	2.1 Knowledge
	Barrier: “…can add some psychological guidance to enhance the confidence in overcoming the disease. Knowledge of nutritional diet and health care can also be increased.” - Deng 2021

Facilitator: “My weekly contact with the healthcare professionals helped me to gain new knowledge about how to handle my own disease in different situations of everyday life.” - Dinesen 2013

	
	
	2.2 Comprehension
	Barrier: “Information or services about COPD rehabilitation are available on WeChat, Today’s Headline and television ... It’s just too much. I don’t know how to choose or which one to use. So I just quit and let the doctor decide.” - Jiang 2022

Facilitator:"… because you don’t get a lot of information, and when your doctor says “You’ve got it” they don’t actually tell you a lot about it." - Bourne 2020

	
	
	2.3 Use of technical equipment
	Barrier: “Scores were high across all domains, apart from the usage experience relatively, where indicates a poorer level of familiarity with the smartphone.” - Deng 2021

	
	
	2.4 Self-management skills
	Barrier: “When you live on your own it’s very difficult, you don’t have another person to push you, telling you to do it, …, it’s hard.” - Barker 2021

Facilitator: “The healthcare professionals reported that they gave some of the patients more responsibility for managing their own disease... and they learn to act and foresee an exacerbation” - Dinesen 2013

	Opportunity
	3. Physical opportunity
	3.1 Space and location
	Barrier: “Barriers included inability to use the equipment and the inconvenience of having to store the equipment at home.” - Polo 2023

Facilitator: “It was just bang, bang, bang, let’s do it, and it worked really well. And I didn’t have to drive for hours before or afterwards.” - Cox 2023

	
	
	3.2 Resources
	Barrier: “The worst part was the seat ... absolutely cruel on the backside ... I really don’t know how bike riders do it.” - Cox 2023

Facilitator: “Low income of patients with COPD may affect their willingness or ability to participate in pulmonary tele-rehabilitation...” - Zhang 2022

	
	
	3.3 Time
	Barrier: “Some participating patients noted that their heavy workload, inappropriate occupational conditions and time limitation caused conflicts…” - Sami 2023

Facilitator:"With having two little dogs... We’d take them out and have a walk with them and then sort of do my bit on the side, so yeah, it was good, easy." - Bourne 2020

	
	
	3.4 Competing priorities
	Barrier: “Some participating patients noted that their heavy workload, inappropriate occupational conditions and time limitation caused conflicts…” - Sami 2023

Facilitator: "With having two little dogs, you have to take them out every day anyhow …We’d take them out and have a walk with them and then sort of do my bit on the side, so yeah, it was good, easy." - Bourne 2020

	
	4. Social opportunity
	4.1 Perceived family support
	Barrier: “…having less support from family” - Li 2020

Facilitator: “Some older patients reported that the support and assistance of their offspring was a sign of their offspring’s filial piety and they felt happy about this.” - Jiang 2022

	
	
	4.2 Perceived peer support
	Barrier: “…most participants noted that patients had no effective interaction with their peers due to the fact that HBPR services were provided at home” - Sami 2023

Facilitator: “…together with inspiration derived from watching the performances of other participants, motivated participants to exercise.” - Cox 2023

	
	
	4.3 Perceived healthcare professionals support
	Barrier: “Older patients and HCPs reported insufficient psychological support for remote interactions” - Jiang 2022

Facilitator: “Considering the result of the questionnaire, they were willing to use software for self-management and rehabilitation training out of trust to doctors and willingness to control their own disease conditions, even though they may not be tech-savvy people.” - Deng 2021

	Motivation
	5. Automatic process
	5.1 Psychological tensions
	Barrier: “…anxiety or excessive focus on their respiratory symptom during the PR program…” - Li 2020

	
	
	5.2 Attitudes towards HBPR
	Barrier: “Most patients reported that they had no hope for future, desired to be alone and cry, and had no morale to do their affairs.” - Sami 2023 

Facilitator: “…response rate to telemedicine system reminders were significantly associated with the completion of 8-week home based pulmonary tele-rehabilitation.” - Zhang 2022

	
	
	5.4 Preference of patients
	Barrier: “Probably a bit more variation I think! It gets a bit boring when you do the same every time so you split up like you might go on the bike this time and then you do your weights and then the next time you walk on the walking machine.” - Lahham 2018

Facilitator: “Patients received individual supervised sessions at home once a week for 8 weeks, which consisted of exercise training and psychosocial, motivational, and educational support, all tailored to the participant’s DISC profile.” - Grosbois 2020

	
	6. Reflective process
	6.1 Action planning
	Barrier: “Six people stated feeling abandoned by the program and felt the program had been taken away from them.” - Polo 2023

Facilitator: “They were learning how to be better at integrating physical training into their everyday lives and to better manage their chronic disease.” - Dinesen 2013

	
	
	6.2 Perceived benefit
	Barrier: “Generally speaking, it is very good, but I don't feel it (physical improvement). Maybe it will be better to train for a long time.” - Deng 2021

Facilitator: “A positive change in experienced level of health throughout the two-year period was mentioned by all the participants.” - Hoaas 2016

	Healthcare professionals
	
	

	Capability
	2. Psychological capability
	2.1 Knowledge
	Barrier: “Poor health literacy (n = 29/37; 81%), and lack of expertise (n = 19/37; 53%)” - Bairapareddy 2021

Facilitator: “Better knowledge among healthcare professionals is important…some people don’t understand that reduced physical activity is an issue…they don’t often know the evidence.” - Lahham 2020

	
	
	2.2 Professional competence
	Barrier: “a substantial disparity in healthcare professionals' knowledge and practice of telerehabilitation services” - Bairapareddy 2021

Facilitator: “…participants in the group with tele experience emphasized that they had developed new communication skills to perform rehabilitation on a screen.” - Damhus 2018

	Opportunity
	3. Physical opportunity
	3.1 Resources
	Barrier: “Reduction in physical activity is an important symptom…and from a clinician’s point of view it can be difficult to identify.” - Lahham 2020

Facilitator: “During the pandemic, it was very inconvenient for older patients to go to the hospital. We created a WeChat group to facilitate COPD patients’ consultation and communication.” - Jiang 2022

	
	4. Social opportunity
	4.1 Interaction with patient
	Barrier: “Participants stated that healthcare providers’ indifference towards patients’ concerns, non-follow-up of patients’ conditions and no feedback about patients’ conditions in HBPR” - Sami 2023

Facilitator: “We’ve got to think of more innovative ways of engaging with our patients and working with them…there will always be that group of patients who would not go to a pulmonary rehab programme.” - Lahham 2020

	
	
	4.2 Collaboration with healthcare professionals
	Barrier: “The participants did not think that fixing technical issues or installing tele equipment should be a part of their job or professional role.” - Damhus 2018

Facilitator: “If patients need specific advice on exercise prescription…ideally…they should be referred on to a physio (physical therapist) or an exercise physiologi…I don't think exercise prescription is everyone's job…(but) physical activity is everyone's job.” - Lahham 2020

	Motivation
	6. Reflective process
	6.1 Extrinsic rewards
	Barrier: “…financial burden (n = 27/37; 75%)” - Bairapareddy 2021

Facilitator: “People will be motivated if there is a moderate pay rise … or a higher possibility of promotion for the telehealth work they perform.” - Jiang 2022

	
	
	6.2 Attitude of HBPR
	Barrier: “They believe there is no evidence to prove the benefit of telemedicine, so we have no agreement about this across health professions.” - Damhus 2018

Facilitator: “The cost of transport for patients to visit doctors is reduced with remote communication ... no risk of cross-infection. We would like to recommend it to patients.” - Jiang 2022

	Caregivers
	
	
	

	Capability
	2. Psychological capability
	2.1 Knowledge
	Barrier: “Most participating family caregivers reported that they received no information from healthcare providers…” - Sami 2023

Facilitator: “To this end, both patients and carers felt comfortable as long as appropriate training had been provided” - Barker 2021

	Opportunity
	3. Physical opportunity
	3.1 Competing priorities
	Barrier: “Rehabilitation [of my patient] at home takes me so great deal of time that I can’t do my own personal affairs” - Sami 2023

	
	4. Social opportunity
	4.1 Caregivers support
	Barrier: “Family members’ limited collaboration with the main family caregivers and their limited engagement in caregiving…” - Sami 2023

	Motivation
	5. Automatic process
	5.1 Psychological tensions
	Barrier: “…due to their perceived inability to give care, non-fulfilment of their personal needs and their heavy caregiving burden.” - Sami 2023



