Supplementary Table S1.Complete search strategies
The search strategies were adapted to the syntax of each database platform. Field tags and subject headings were used where applicable. Searches were conducted from database inception to June 9, 2026, without language restrictions.
	Database
	Complete Search Strategy
	Hits on June 9, 2026

	CINAHL
	(MH "Parkinson Disease+" OR TI Parkinson* OR AB Parkinson* OR TI "Parkinson disease" OR AB "Parkinson disease" OR TI "Parkinson's disease" OR AB "Parkinson's disease")
AND
(MH "Exercise+" OR MH "Exercise Therapy+" OR MH "Rehabilitation+" OR MH "Physical Therapy+" OR TI exercise OR AB exercise OR TI "physical activity" OR AB "physical activity" OR TI rehabilitation OR AB rehabilitation OR TI physiotherapy OR AB physiotherapy OR TI "physical therapy" OR AB "physical therapy" OR TI training OR AB training OR TI "home-based exercise" OR AB "home-based exercise" OR TI "home based exercise" OR AB "home based exercise" OR TI "home exercise" OR AB "home exercise" OR TI "balance training" OR AB "balance training" OR TI "gait training" OR AB "gait training" OR TI walking OR AB walking OR TI aerobic OR AB aerobic OR TI resistance OR AB resistance OR TI strengthening OR AB strengthening)
AND
(MH "Telehealth+" OR MH "Telemedicine+" OR TI telerehabilitation OR AB telerehabilitation OR TI "tele-rehabilitation" OR AB "tele-rehabilitation" OR TI telehealth OR AB telehealth OR TI telemedicine OR AB telemedicine OR TI mHealth OR AB mHealth OR TI "mobile health" OR AB "mobile health" OR TI "digital health" OR AB "digital health" OR TI "remote monitoring" OR AB "remote monitoring" OR TI "remote supervision" OR AB "remote supervision" OR TI "remote supervised" OR AB "remote supervised" OR TI "home monitoring" OR AB "home monitoring" OR TI "video-based" OR AB "video-based" OR TI "video based" OR AB "video based" OR TI online OR AB online OR TI "web-based" OR AB "web-based" OR TI "web based" OR AB "web based" OR TI smartphone OR AB smartphone OR TI app OR AB app OR TI apps OR AB apps OR TI wearable OR AB wearable OR TI wearables OR AB wearables OR TI sensor OR AB sensor OR TI sensors OR AB sensors)
AND
(MH "Randomized Controlled Trials+" OR TI randomized OR AB randomized OR TI randomised OR AB randomised OR TI randomly OR AB randomly OR TI trial OR AB trial OR TI RCT OR AB RCT OR TI "controlled trial" OR AB "controlled trial" OR TI "clinical trial" OR AB "clinical trial")
	110

	Cochrane Library
	#1[mh "Parkinson Disease"] OR Parkinson*:ti,ab,kw OR "Parkinson disease":ti,ab,kw OR "Parkinson's disease":ti,ab,kw OR "idiopathic Parkinson disease":ti,ab,kw
#2[mh Exercise] OR [mh "Exercise Therapy"] OR [mh Rehabilitation] OR [mh "Physical Therapy Modalities"] OR exercise:ti,ab,kw OR "physical activity":ti,ab,kw OR rehabilitation:ti,ab,kw OR physiotherapy:ti,ab,kw OR "physical therapy":ti,ab,kw OR training:ti,ab,kw OR "home-based exercise":ti,ab,kw OR "home based exercise":ti,ab,kw OR "home exercise":ti,ab,kw OR "balance training":ti,ab,kw OR "gait training":ti,ab,kw OR walking:ti,ab,kw OR aerobic:ti,ab,kw OR resistance:ti,ab,kw OR strengthening:ti,ab,kw
#3[mh Telemedicine] OR telerehabilitation:ti,ab,kw OR "tele-rehabilitation":ti,ab,kw OR telehealth:ti,ab,kw OR telemedicine:ti,ab,kw OR mHealth:ti,ab,kw OR "mobile health":ti,ab,kw OR "digital health":ti,ab,kw OR "remote monitoring":ti,ab,kw OR "remote supervision":ti,ab,kw OR "remote supervised":ti,ab,kw OR "home monitoring":ti,ab,kw OR "video-based":ti,ab,kw OR "video based":ti,ab,kw OR online:ti,ab,kw OR "web-based":ti,ab,kw OR "web based":ti,ab,kw OR smartphone:ti,ab,kw OR app:ti,ab,kw OR apps:ti,ab,kw OR wearable:ti,ab,kw OR wearables:ti,ab,kw OR sensor:ti,ab,kw OR sensors:ti,ab,kw
#1 AND #2 AND #3
	630

	Embase
	(parkinson*:ti,ab,kw OR 'parkinson disease':ti,ab,kw OR 'parkinson''s disease':ti,ab,kw OR 'idiopathic parkinson disease':ti,ab,kw)
AND
(exercise:ti,ab,kw OR 'physical activity':ti,ab,kw OR rehabilitation:ti,ab,kw OR physiotherapy:ti,ab,kw OR 'physical therapy':ti,ab,kw OR training:ti,ab,kw OR 'home-based exercise':ti,ab,kw OR 'home based exercise':ti,ab,kw OR 'home exercise':ti,ab,kw OR 'balance training':ti,ab,kw OR 'gait training':ti,ab,kw OR walking:ti,ab,kw OR aerobic:ti,ab,kw OR resistance:ti,ab,kw OR strengthening:ti,ab,kw)
AND
(telerehabilitation:ti,ab,kw OR 'tele-rehabilitation':ti,ab,kw OR telehealth:ti,ab,kw OR telemedicine:ti,ab,kw OR mhealth:ti,ab,kw OR 'mobile health':ti,ab,kw OR 'digital health':ti,ab,kw OR 'remote monitoring':ti,ab,kw OR 'remote supervision':ti,ab,kw OR 'remote supervised':ti,ab,kw OR 'home monitoring':ti,ab,kw OR 'video-based':ti,ab,kw OR 'video based':ti,ab,kw OR online:ti,ab,kw OR 'web-based':ti,ab,kw OR 'web based':ti,ab,kw OR smartphone:ti,ab,kw OR app:ti,ab,kw OR apps:ti,ab,kw OR wearable:ti,ab,kw OR wearables:ti,ab,kw OR sensor:ti,ab,kw OR sensors:ti,ab,kw)
AND
(randomized:ti,ab,kw OR randomised:ti,ab,kw OR randomly:ti,ab,kw OR trial:ti,ab,kw OR rct:ti,ab,kw OR 'controlled trial':ti,ab,kw OR 'clinical trial':ti,ab,kw)
	751

	Web of Science
	TS=((Parkinson* OR "Parkinson disease" OR "Parkinson's disease" OR "idiopathic Parkinson disease") AND (exercise OR "physical activity" OR rehabilitation OR physiotherapy OR "physical therapy" OR training OR "home-based exercise" OR "home based exercise" OR "home exercise" OR "balance training" OR "gait training" OR walking OR aerobic OR resistance OR strengthening) AND (telerehabilitation OR "tele-rehabilitation" OR telehealth OR telemedicine OR mHealth OR "mobile health" OR "digital health" OR "remote monitoring" OR "remote supervision" OR "remote supervised" OR "home monitoring" OR "video-based" OR "video based" OR online OR "web-based" OR "web based" OR smartphone OR app OR apps OR wearable OR wearables OR sensor OR sensors) AND (randomized OR randomised OR randomly OR trial OR RCT OR "controlled trial"))
	486

	PubMed
	("Parkinson Disease"[MeSH Terms] OR Parkinson*[Title/Abstract] OR "Parkinson disease"[Title/Abstract] OR "Parkinson's disease"[Title/Abstract] OR "idiopathic Parkinson disease"[Title/Abstract]) AND ("Exercise"[MeSH Terms] OR "Exercise Therapy"[MeSH Terms] OR "Rehabilitation"[MeSH Terms] OR "Physical Therapy Modalities"[MeSH Terms] OR exercise[Title/Abstract] OR "physical activity"[Title/Abstract] OR rehabilitation[Title/Abstract] OR physiotherapy[Title/Abstract] OR "physical therapy"[Title/Abstract] OR training[Title/Abstract] OR "home-based exercise"[Title/Abstract] OR "home based exercise"[Title/Abstract] OR "home exercise"[Title/Abstract] OR "balance training"[Title/Abstract] OR "gait training"[Title/Abstract] OR walking[Title/Abstract] OR aerobic[Title/Abstract] OR resistance[Title/Abstract] OR strengthening[Title/Abstract]) AND ("Telemedicine"[MeSH Terms] OR "Remote Consultation"[MeSH Terms] OR "Mobile Applications"[MeSH Terms] OR "Wearable Electronic Devices"[MeSH Terms] OR telerehabilitation[Title/Abstract] OR "tele-rehabilitation"[Title/Abstract] OR telehealth[Title/Abstract] OR telemedicine[Title/Abstract] OR mHealth[Title/Abstract] OR "mobile health"[Title/Abstract] OR "digital health"[Title/Abstract] OR "remote monitoring"[Title/Abstract] OR "remote supervision"[Title/Abstract] OR "remote supervised"[Title/Abstract] OR "home monitoring"[Title/Abstract] OR "video-based"[Title/Abstract] OR "video based"[Title/Abstract] OR online[Title/Abstract] OR "web-based"[Title/Abstract] OR "web based"[Title/Abstract] OR smartphone[Title/Abstract] OR app[Title/Abstract] OR apps[Title/Abstract] OR wearable[Title/Abstract] OR wearables[Title/Abstract] OR sensor[Title/Abstract] OR sensors[Title/Abstract]) AND ("Randomized Controlled Trial"[Publication Type] OR "Controlled Clinical Trial"[Publication Type] OR randomized[Title/Abstract] OR randomised[Title/Abstract] OR randomly[Title/Abstract] OR trial[Title/Abstract] OR RCT[Title/Abstract])
	365


Supplementary Table S2. Detailed characteristics of included studies and their contribution to the evidence synthesis

	Study (country; analysed n I/C)
	Participant characteristics
	Intervention and remote support
	Original comparator
	Analysis comparator category
	Duration and exercise dose
	Eligible outcome domains
	Contribution to evidence synthesis

	Alnes 2026 (Norway; 43–44/42)
	PD; mean age 67.5 years; disease duration 4 years; H&Y stages 1–3
	mHealth-supported self-management with individualized physical-activity and walking goals; monthly video/telephone contact, SMS, and Garmin activity tracking
	Usual discharge care/advice
	Passive/minimal control
	6 months; monthly contact; physical activity individualized
	Balance; functional mobility
	Adjusted-effect analysis only; not included in the primary SMD meta-analysis

	Bove 2025 (Italy; 14/12)
	PD subgroup; mean age 64 years; disease duration 5.3 years; H&Y stages 1–3
	Sensor-assisted home rehabilitation using ARC Intellicare; IMUs and a tablet application providing feedback and adherence monitoring
	Paper-based home-exercise programme
	Ordinary home exercise
	8 weeks; 3 sessions/week; 60 min/session
	Balance; gait/walking
	Primary endpoint meta-analysis

	Catalogna 2026 (Israel; 20/19)
	PD; mean age 67.1 years; disease duration 5.6 years; predominantly H&Y stages 1–2
	DopApp multimodal digital home rehabilitation plus daily walking; application-use logs, reminders, and adaptive progression
	Placebo/education application
	Passive/minimal control
	3 weeks; daily, approximately 30 min plus ≥15 min walking
	Motor symptoms
	Change-score sensitivity analysis only; not included in the endpoint-only primary analysis

	Del Pino 2025 (Spain; 10/8)
	PD; mean age 64.5 versus 69.1 years; H&Y stages 1–3
	vCare home motor–cognitive telerehabilitation with serious games; platform, sensors/wearables, and weekly telephone contact
	Standard clinical care
	Passive/minimal control
	4 months; 4 sessions/week; approximately 30 min/session (range 20–45 min)
	Motor symptoms
	Primary endpoint meta-analysis

	Dhamija 2025 (India; 35/28)
	PD; mean age 62.8 versus 60.5 years; disease duration approximately 4–5 years; H&Y stages 1–2.5
	Video-based teleneurorehabilitation; smartphone video calls, training logs, and therapist review
	Matched face-to-face rehabilitation
	Active therapist-led rehabilitation
	12 weeks; supervised sessions of 30 min; home practice ≥5 days/week
	Motor symptoms; balance
	Primary endpoint meta-analysis

	Eldemir 2023 (Türkiye; 15/15)
	PD; mean age 57.9 versus 61.4 years; H&Y stages 1–3
	Video-based upper-limb task-oriented circuit training plus home exercise; telephone support and exercise diary
	Paper-based home-exercise programme
	Ordinary home exercise
	6 weeks; 3 sessions/week; approximately 60 min/session
	Motor symptoms
	Primary endpoint meta-analysis

	Flynn 2021 (Australia; 19/20)
	PD; mean age approximately 72 versus 71 years; disease duration approximately 5 years; H&Y stages I–III
	Home exercise with remote monitoring after shared centre training; telephone monitoring, application/paper logs, and exercise website
	Centre-based continuation after shared training
	Active therapist-led rehabilitation
	10 weeks in total; comparison phase during weeks 6–10; approximately 3 sessions/week; 45–60 min/session
	Balance; gait/walking
	Primary endpoint meta-analysis

	Gandolfi 2017 (Italy; 36/34)
	PD; mean age 67.5 versus 69.8 years; disease duration 6.2 versus 7.5 years; H&Y stages 2.5–3
	Home Wii Fit virtual-reality balance training; Skype supervision with camera and caregiver support
	Clinic-based sensory-integration balance and gait training
	Active therapist-led rehabilitation
	7 weeks; 3 sessions/week; 50 min/session
	Balance; gait/walking
	Primary endpoint meta-analysis

	Ge 2024 (China; 90/100)
	PD; mean age 69.1 versus 71.0 years; H&Y stages I–III
	Application-guided home telerehabilitation including balance, resistance, and gait training; mobile application, hospital platform, messaging, safety reporting, and therapist adjustment
	Home physical therapy with independent practice
	Active therapist-led rehabilitation
	4 weeks; 5 sessions/week; 40–60 min/session
	Motor symptoms; balance; functional mobility; gait/walking
	Primary endpoint meta-analysis

	Ginis 2016 (Belgium/Israel; 20/18)
	PD; H&Y stages II–III
	CuPiD smartphone- and sensor-supported home gait training; smartphone application, IMUs, auditory cues, professional contact, and training logs
	Conventional home gait training
	Ordinary home exercise
	6 weeks; ≥3 sessions/week; 30 min/session
	Motor symptoms; balance; gait/walking
	Primary endpoint meta-analysis

	Goffredo 2023 (Italy; 49/48)
	PD; mean age 67.8 versus 68.2 years; disease duration 4 versus 5 years; H&Y stage ≤3
	VRRS tablet-based non-immersive virtual-reality home rehabilitation; IMUs, audiovisual feedback, weekly therapist sessions, and daily reports
	Paper-based home self-management exercise
	Ordinary home exercise
	6–10 weeks; 30 sessions; 3–5 sessions/week; approximately 45 min/session
	Motor symptoms; balance; functional mobility
	Primary endpoint meta-analysis

	Harpham 2025 (UK; 7/6)
	PD; mean age 61.8 versus 65.2 years; disease duration 3.1 versus 4.3 years; H&Y stages approximately 1–3
	Home high-intensity interval training; Zoom/telephone checks, optional online group, SMS reminders, online logs, and heart-rate uploads
	Usual clinical care
	Passive/minimal control
	12 weeks; 3 sessions/week
	Motor symptoms; functional mobility
	Primary endpoint meta-analysis

	Johnson 2024 (USA; 11/8)
	PD; median age 73 years; disease duration 2 years; modified H&Y stage 1.5
	WizeCare-supported individualized home exercise; web/mobile platform, video calls, exercise library, and safety self-reporting
	Usual care with weekly clinic physiotherapy and paper-based home exercise
	Active therapist-led rehabilitation
	5-week study; 4-week treatment; daily home exercise; weekly 1-h physiotherapy
	Balance; functional mobility; gait/walking
	Primary endpoint meta-analysis with the eligible intervention arms combined; individual-arm handling examined in sensitivity analyses.

	Jones 2025 (UK; 12/11)
	PD; mean age 66.4 years; disease duration 4.8 years; H&Y stages I–III
	PDConnect: individual physiotherapy, online group physical activity, and self-management support; Microsoft Teams, activity tracker, exercise diary, and monthly video/telephone contact
	Usual care after 6 weeks of physiotherapy advice
	Active therapist-led rehabilitation
	30 weeks; 6 weeks of individual physiotherapy, 12 weeks of online group activity, and 12 weeks of self-management
	Motor symptoms
	Primary endpoint meta-analysis

	Pastana Ramos 2023 (Brazil; 8/11)
	PD; mean age 60.7 versus 58.6 years; disease duration 5 versus 4 years; H&Y stage ≤2
	Real-time video-based home telerehabilitation; WhatsApp/Google Meet supervision, caregiver support, and weekly safety calls
	Illustrated booklet-guided home exercise
	Ordinary home exercise
	4 weeks; 3 sessions/week; 60 min/session
	Motor symptoms; balance; functional mobility
	Narrative synthesis only; model-based estimates were not calculable for the primary SMD analysis

	Song 2018 (Australia; 28/25–26)
	PD; mean age 68 versus 65 years; disease duration 7 versus 9 years
	Home video-game stepping training; home setup and training, week-6 visit, fortnightly telephone calls, paper logs, and game feedback
	Usual medical care
	Passive/minimal control
	12 weeks; ≥3 sessions/week; ≥15 min/session
	Balance; functional mobility; gait/walking
	Primary endpoint meta-analysis; selected alternative measures examined in sensitivity analyses


Note: I, intervention group; C, comparator group; H&Y, Hoehn and Yahr; IMU, inertial measurement unit; mHealth, mobile health; PD, Parkinson’s disease; SMD, standardized mean difference; SMS, short message service. “Analysed n” indicates the group denominators available in the review dataset and does not necessarily represent the number initially randomized. Eligible outcome domains indicate outcomes meeting the review-level definitions and do not imply that every reported measure was included in the endpoint-only primary meta-analysis. Passive/minimal control included usual care, education, waiting-list, or other conditions without active structured exercise. Ordinary home exercise included paper-, booklet-, or manual-guided home exercise without the target remote-monitoring support. Active therapist-led rehabilitation included face-to-face, clinic-based, centre-based, or otherwise actively supervised rehabilitation.
Supplementary Table S3. Operational definitions, comparator classification, outcome constructs, and data-selection rules
	Domain
	Classification item
	Operational definition or selection rule
	Examples or labels used in the extraction dataset
	Rule for quantitative synthesis

	Target intervention
	Remote monitoring-supported home-based exercise
	An intervention was eligible when it combined a structured home-based exercise or rehabilitation programme with ongoing remote support during the intervention period. Remote support could include supervision, therapist feedback, digital recording, adherence monitoring, app- or web-based support, wearable devices, motion sensors, video or telephone contact, SMS reminders, or remotely reviewed training logs. Remote consultation, health education, or one-off exercise advice without a structured exercise component was not classified as the target intervention. Ordinary home exercise or paper/manual-based exercise without ongoing remote monitoring, feedback, or supervision was also not classified as the target intervention.
	Home-based exercise with video supervision; app-guided telerehabilitation; mHealth-supported exercise or physical activity; wearable- or sensor-supported gait and balance training; remotely monitored home-based virtual reality or exergaming; mixed remote monitoring-supported exercise.
	This rule determined intervention eligibility. The effect estimate was oriented so that Hedges’ g > 0 favoured the remote monitoring-supported home-based exercise group.

	Intervention subtype
	Telerehabilitation/video-supervised exercise
	Home-based exercise delivered, supervised, or reviewed through real-time or scheduled video contact, generally involving therapist guidance, progression, safety checking, or caregiver support.
	Videoconference-based telerehabilitation; smartphone video calls; Zoom-, Skype-, WhatsApp-, Google Meet-, or Microsoft Teams-supported exercise.
	Subtypes were used descriptively and were not pooled as separate primary treatment categories.

	Intervention subtype
	App/mHealth-supported exercise
	Home-based exercise or physical activity supported by a mobile application or web platform providing exercise content, reminders, usage records, asynchronous feedback, goal setting, or programme adjustment.
	DopApp; vCare; WizeCare; app-guided home telerehabilitation; mHealth-supported walking or physical-activity self-management.
	Subtypes were used descriptively and were not pooled as separate primary treatment categories.

	Intervention subtype
	Wearable/sensor-supported exercise
	Home-based exercise, gait training, or balance training supported by wearable activity trackers, inertial measurement units, heart-rate monitors, motion sensors, or sensor-derived feedback.
	Garmin activity tracker; inertial measurement units; smart band; Polar heart-rate monitor; smartphone-linked wearable sensors.
	Subtypes were used descriptively and were not pooled as separate primary treatment categories.

	Intervention subtype
	Home-based VR/exergaming with remote support
	Home-based virtual reality, video-game, or exergaming intervention accompanied by remote therapist monitoring, device-recorded training data, feedback, or scheduled follow-up.
	TeleWii; VRRS tablet-based telerehabilitation; remotely supported home video-game stepping training.
	Subtypes were used descriptively and were not pooled as separate primary treatment categories.

	Comparator
	Usual care, health education, waiting-list, or passive/minimal control
	The comparator did not include the target combination of structured home-based exercise and ongoing remote monitoring or feedback. This category included usual or standard care, health education, waiting-list or no additional intervention, placebo or education-only applications, and other passive or minimal controls.
	Usual care; standard clinical care; usual discharge advice; usual medical care; health education; waiting-list; placebo or education-only application.
	A separate comparator-specific effect was estimated for this category. Positive Hedges’ g favoured the remote monitoring-supported home-based exercise group.

	Comparator
	Ordinary home exercise or paper/manual-based home exercise
	The comparator included home-exercise advice or a structured home programme without ongoing remote monitoring, digital feedback, sensor-based monitoring, or therapist-led remote supervision. Paper-, booklet-, or manual-guided programmes were classified in this category unless they included active remote monitoring or feedback.
	Paper-based home-exercise programme; illustrated booklet-guided exercise; conventional home gait training; home-exercise diary without remote monitoring.
	A separate comparator-specific effect was estimated for this category. Positive Hedges’ g favoured the remote monitoring-supported home-based exercise group.

	Comparator
	Active therapist-led rehabilitation
	The comparator involved active rehabilitation directed by a therapist, including face-to-face rehabilitation, centre-based exercise, conventional physiotherapy, or other active therapist-led rehabilitation without the target remote monitoring-supported home-based format. Classification was based on the actual comparator content rather than the group label used by the original investigators.
	Matched face-to-face rehabilitation; in-person rehabilitation; centre-based exercise; hospital- or clinic-based physiotherapy; conventional therapist-led balance or gait rehabilitation.
	A separate comparator-specific effect was estimated for this category. Positive Hedges’ g favoured the remote monitoring-supported home-based exercise group.

	Comparator-specific estimand
	Separation of clinically different comparators
	The three comparator categories were treated as addressing different clinical questions. Therefore, the primary analyses did not pool them into a single mixed-comparator overall effect.
	Passive/minimal control; ordinary home exercise; active therapist-led rehabilitation.
	Each outcome was synthesised separately within each comparator category. Pooling all comparator categories was performed only in S10 as a supplementary broad-comparator sensitivity analysis and was not used for GRADE assessment of the primary evidence bodies.

	Outcome construct
	MDS-UPDRS III/UPDRS III
	Disease-specific motor examination outcomes were classified in this domain when they reported Movement Disorder Society Unified Parkinson’s Disease Rating Scale Part III or Unified Parkinson’s Disease Rating Scale Part III scores.
	MDS-UPDRS Part III; MDS-UPDRS III; UPDRS III; UPDRS-III; UPDRS3.
	Lower scores indicate better motor function. The calculated intervention-versus-comparator effect was multiplied by −1 so that Hedges’ g > 0 favoured the target intervention.

	Outcome construct
	Balance function: strict primary construct
	The primary balance construct was restricted to objective clinical or performance-based measures that directly assessed balance or postural-control performance.
	Berg Balance Scale; Mini-Balance Evaluation Systems Test; Functional Reach Test.
	Higher scores indicate better performance; the direction multiplier was +1. One eligible measure per study was retained in the strict primary balance analysis.

	Outcome construct
	Broader or alternative balance constructs
	Patient-reported balance confidence, falls efficacy or concern about falling, and laboratory measures of postural sway or centre-of-pressure behaviour were considered related but non-equivalent constructs. They were excluded from the strict primary balance analysis.
	Activities-specific Balance Confidence Scale; Falls Efficacy Scale-International; centre-of-pressure measures with eyes open or closed.
	These measures were used only in the relevant broad-balance or alternative-measure sensitivity analyses (S02–S03). Higher-better measures received a direction multiplier of +1; lower-better measures received a multiplier of −1.

	Outcome construct
	Functional mobility: strict primary construct
	The primary functional-mobility construct was restricted to the Timed Up and Go test to maintain consistency in the assessed mobility task.
	Timed Up and Go test; TUG.
	TUG is a lower-better measure. The calculated effect was multiplied by −1 so that Hedges’ g > 0 favoured the target intervention.

	Outcome construct
	Broader functional-mobility measures
	Sit-to-stand tests were considered related to functional mobility but were not treated as equivalent to TUG because they place greater emphasis on transitional performance and lower-limb function.
	Five Times Sit-to-Stand Test; 30-second Sit-to-Stand Test.
	Sit-to-stand outcomes were excluded from the strict primary analysis and retained for the broad-domain sensitivity analysis (S04) or supplementary reporting. Time-based tests were multiplied by −1; count-based tests were multiplied by +1.

	Outcome construct
	Gait/walking function: strict primary construct
	The primary gait/walking construct was restricted to measures directly reflecting walking speed or gait velocity. When a study reported more than one eligible gait-speed measure, one result was retained according to its direct relevance to the target construct and the documented operational selection rule.
	Mean walking speed; preferred or comfortable gait speed; 10-metre walk test speed; step velocity; gait-adaptability velocity.
	These measures were generally higher-better and received a direction multiplier of +1. One eligible result per study was retained in the primary gait/walking analysis.

	Outcome construct
	Walking capacity/endurance and other gait measures
	Walking distance or endurance and other spatiotemporal gait parameters were treated as conceptually distinct from walking speed or gait velocity.
	Six-Minute Walk Test; walking distance; gait parameters not directly representing speed or velocity.
	These measures were not pooled with gait-speed measures in the strict primary analysis. They were retained in the extraction record for supplementary or narrative use when relevant.

	Data selection
	Primary time point
	When multiple eligible assessment times were reported, the assessment conducted immediately at the end of the intervention was prioritised. Post-intervention follow-up assessments were not combined with end-of-intervention results in the primary synthesis.
	Post 3 weeks; post 5 weeks; post 12 weeks; post 4 months; other end-of-intervention assessments.
	One end-of-intervention time point per study, outcome domain, and eligible comparison was retained. Non-prioritised follow-up results were documented in Additional file 3.

	Data selection
	Primary data type
	The primary SMD analyses were restricted to post-intervention endpoint means and standard deviations. Change-from-baseline SMDs were not combined with endpoint SMDs in the primary analyses because the two approaches can use different standardisation metrics.
	Endpoint mean and SD; directly reported arm-level post-intervention values.
	Endpoint-only data formed the primary dataset. Eligible change-score data were retained for S01 or other explicitly defined sensitivity analyses.

	Data selection
	Multiple measures within the same outcome domain
	Only one measure was retained for each study within an outcome domain and eligible comparison. Selection was based on direct correspondence with the prespecified construct, the operational measure-selection rule, and availability of valid endpoint data. Selection was not based on the magnitude, direction, or statistical significance of the reported result.
	Clinical balance measure rather than ABC, FES-I, or COP for strict balance; TUG rather than sit-to-stand for strict functional mobility; gait speed or velocity rather than walking endurance for strict gait/walking function.
	This rule prevented the same participants from being counted more than once within a single outcome-by-comparator synthesis. Non-selected candidate measures and reasons for non-selection are documented in Additional file 3.

	Data selection
	Multi-arm trials
	When more than one intervention arm met the target-intervention definition and shared the same comparator, the eligible intervention arms were combined for the primary pairwise comparison. The shared comparator was included only once.
	Johnson 2024: Clinic+TR and TR-only intervention arms combined for the primary analysis.
	Alternative analyses retaining Clinic+TR only or TR-only were conducted in S05 and S06.

	Data selection
	Model-based or adjusted estimates
	Estimated marginal means, model-based standard errors, and confidence intervals from linear mixed models were not treated as raw arm-level means and standard deviations. Raw SDs were not back-calculated from these model-based estimates. Where possible, a directly reported adjusted between-group effect and its SE or 95% CI was retained separately.
	Pastana Ramos 2023 estimated marginal means; Alnes 2026 baseline-adjusted between-group mean differences.
	Non-convertible model-based results were excluded from the primary arm-based SMD synthesis and documented separately in Additional file 3.

	Effect-size harmonisation
	Standardised mean difference
	Continuous outcomes measured using different scales or tests within the same construct were expressed as standardised mean differences with the Hedges small-sample correction.
	Direction-harmonised Hedges’ g and corresponding standard error.
	Generic inverse-variance synthesis used the direction-harmonised study-level Hedges’ g and its standard error. Hedges’ g > 0 consistently indicated an effect favouring remote monitoring-supported home-based exercise.

	Conversion rule
	SE to SD
	An SE was converted to an SD only when it referred to an unadjusted arithmetic arm-level mean and the relevant sample size was available. The conversion was SD = SE × √n.
	Directly reported arm-level mean and SE.
	The converted SD was labelled in the extraction dataset. The rule was not applied to estimated marginal means or other model-based estimates.

	Conversion rule
	95% CI to SD
	A 95% CI was converted to an SD only when it referred to an unadjusted arm-level mean or change score with an appropriate sampling distribution. The normal-approximation formula was SD = (upper limit − lower limit)/(2 × 1.96) × √n, unless a suitable t-based conversion was available.
	Directly reported arm-level mean or change score with a 95% CI.
	Model-based confidence intervals were not back-converted to raw SDs. All conversions and their sources were documented in Additional file 3.

	Data availability
	Insufficient or non-convertible data
	A result was not included in quantitative synthesis when the required endpoint data were unavailable and no statistically valid conversion or directly usable effect estimate could be obtained.
	Missing SD; non-convertible model-based estimate; outcome reported only narratively; incompatible unit-of-analysis information.
	The result and the specific reason for non-inclusion were retained in the Non_selected_or_not_calculable sheet of Additional file 3.


Supplementary Table S4. RoB 2 assessments
Supplementary Table S4a. Study–outcome-level RoB 2 judgements
	Study
	Outcome
	Comparator
	Time point
	D1
	D2
	D3
	D4
	D5
	Overall

	Bove 2025
	Gait/walking
	Ordinary home exercise
	8 weeks
	SC
	SC
	SC
	L
	SC
	SC

	Del Pino 2025
	MDS-UPDRS/UPDRS III
	Passive/minimal
	4 months
	SC
	SC
	SC
	H
	SC
	H

	Dhamija 2025
	MDS-UPDRS/UPDRS III
	Active rehabilitation
	12 weeks
	L
	L
	L
	L
	SC
	SC

	Dhamija 2025
	Balance
	Active rehabilitation
	12 weeks
	L
	L
	L
	L
	SC
	SC

	Eldemir 2025
	MDS-UPDRS/UPDRS III
	Ordinary home exercise
	6 weeks
	SC
	SC
	L
	L
	SC
	SC

	Flynn 2021
	Balance
	Active rehabilitation
	10 weeks
	L
	L
	L
	L
	SC
	SC

	Flynn 2021
	Gait/walking
	Active rehabilitation
	10 weeks
	L
	L
	L
	L
	SC
	SC

	Gandolfi 2017
	Balance
	Active rehabilitation
	7 weeks
	SC
	SC
	SC
	L
	SC
	SC

	Gandolfi 2017
	Gait/walking
	Active rehabilitation
	7 weeks
	SC
	SC
	SC
	L
	SC
	SC

	Ge 2024
	MDS-UPDRS/UPDRS III
	Active rehabilitation
	4 weeks
	SC
	SC
	H
	L
	SC
	H

	Ge 2024
	Balance
	Active rehabilitation
	4 weeks
	SC
	SC
	H
	L
	SC
	H

	Ge 2024
	Functional mobility
	Active rehabilitation
	4 weeks
	SC
	SC
	H
	L
	SC
	H

	Ge 2024
	Gait/walking
	Active rehabilitation
	4 weeks
	SC
	SC
	H
	L
	SC
	H

	Ginis 2016
	MDS-UPDRS/UPDRS III
	Ordinary home exercise
	6 weeks
	SC
	SC
	SC
	H
	SC
	H

	Ginis 2016
	Balance
	Ordinary home exercise
	6 weeks
	SC
	SC
	SC
	H
	SC
	H

	Ginis 2016
	Gait/walking
	Ordinary home exercise
	6 weeks
	SC
	SC
	SC
	SC
	SC
	SC

	Goffredo 2023
	MDS-UPDRS/UPDRS III
	Ordinary home exercise
	6–10 weeks
	SC
	SC
	SC
	L
	SC
	SC

	Goffredo 2023
	Balance
	Ordinary home exercise
	6–10 weeks
	SC
	SC
	SC
	L
	SC
	SC

	Goffredo 2023
	Functional mobility
	Ordinary home exercise
	6–10 weeks
	SC
	SC
	SC
	L
	SC
	SC

	Harpham 2025
	MDS-UPDRS/UPDRS III
	Passive/minimal
	12 weeks
	SC
	SC
	SC
	L
	L
	SC

	Johnson 2024
	Balance
	Active rehabilitation
	5 weeks
	SC
	SC
	L
	H
	SC
	H

	Johnson 2024
	Functional mobility
	Active rehabilitation
	5 weeks
	SC
	SC
	L
	SC
	SC
	SC

	Johnson 2024
	Gait/walking
	Active rehabilitation
	5 weeks
	SC
	SC
	L
	SC
	SC
	SC

	Jones 2025
	MDS-UPDRS/UPDRS III
	Active rehabilitation
	30 weeks
	SC
	SC
	SC
	L
	L
	SC

	Song 2018
	Functional mobility
	Passive/minimal
	12 weeks
	L
	SC
	SC
	L
	SC
	SC

	Song 2018
	Gait/walking
	Passive/minimal
	12 weeks
	L
	SC
	SC
	L
	SC
	SC


Supplementary Table S4b. Summary of overall RoB 2 judgements by outcome domain
	Outcome domain
	Total results
	Low risk, n (%)
	Some concerns, n (%)
	High risk, n (%)
	Main pattern

	MDS-UPDRS III/UPDRS III
	8
	0 (0.0%)
	5 (62.5%)
	3 (37.5%)
	High-risk judgements resulted from measurement bias for Del Pino 2025 and Ginis 2016 and missing-outcome-data bias for Ge 2024.

	Balance function
	7
	0 (0.0%)
	4 (57.1%)
	3 (42.9%)
	High-risk judgements resulted from missing outcome data for Ge 2024 and measurement bias for Ginis 2016 and Johnson 2024.

	Functional mobility
	4
	0 (0.0%)
	3 (75.0%)
	1 (25.0%)
	Ge 2024 was judged at high risk because of substantial and unequal missing outcome data; the other three results had some concerns.

	Gait/walking function
	7
	0 (0.0%)
	6 (85.7%)
	1 (14.3%)
	Ge 2024 was judged at high risk because of missing outcome data; the remaining results had some concerns.

	Total
	26
	0 (0.0%)
	18 (69.2%)
	8 (30.8%)
	No result was judged at overall low risk. Most results had some concerns, and approximately one-third were judged at high risk.


Supplementary Table S4c. Summary of RoB 2 judgements by bias domain
	RoB 2 domain
	Domain description
	Low risk, n (%)
	Some concerns, n (%)
	High risk, n (%)
	Main basis for judgements

	D1
	Bias arising from the randomisation process
	6 (23.1%)
	20 (76.9%)
	0 (0.0%)
	Sequence generation or allocation concealment was frequently insufficiently described. Baseline information did not generally indicate clear failure of randomisation, so no result was judged at high risk in D1.

	D2
	Bias due to deviations from intended interventions
	4 (15.4%)
	22 (84.6%)
	0 (0.0%)
	Participant and provider blinding was generally infeasible in exercise trials. Information on deviations, co-interventions, intervention fidelity, and analysis according to assignment was often incomplete.

	D3
	Bias due to missing outcome data
	8 (30.8%)
	14 (53.8%)
	4 (15.4%)
	The four high-risk judgements were all from Ge 2024, which had substantial and unequal post-randomisation missing data across the four selected outcomes. Other trials generally had complete or moderately incomplete outcome data.

	D4
	Bias in measurement of the outcome
	19 (73.1%)
	3 (11.5%)
	4 (15.4%)
	High-risk judgements involved clinical scales with an important assessor-judgement component when blinded assessment or protection from knowledge of allocation was not sufficiently established: Del Pino 2025 UPDRS III, Ginis 2016 UPDRS III and Mini-BESTest, and Johnson 2024 Mini-BESTest. Objective timed or instrumented outcomes were generally judged at low risk.

	D5
	Bias in selection of the reported result
	2 (7.7%)
	24 (92.3%)
	0 (0.0%)
	Most results lacked a sufficiently detailed, prospectively available analysis plan confirming the selected measure, time point, and analysis. Harpham 2025 and Jones 2025 had adequate prospective information to support low-risk D5 judgements.

	Overall
	Overall risk of bias
	0 (0.0%)
	18 (69.2%)
	8 (30.8%)
	A result was judged at high overall risk when at least one domain was at high risk. Results with one or more domains showing some concerns, but no high-risk domain, were judged as having some concerns overall.


Supplementary Table S4d. Full RoB 2 signalling-question responses and judgement rationales for the 26 study–outcome results included in the primary analyses
Table S4d-1. Signalling-question key
	Domain
	Question IDs
	Abbreviated content

	D1. Randomization process
	1.1–1.3
	Random sequence; allocation concealment; baseline imbalances

	D2. Deviations from intended interventions
	2.1–2.7
	Awareness of assignment; trial-context deviations; effects and balance of deviations; appropriateness of analysis

	D3. Missing outcome data
	3.1–3.4
	Availability of outcome data; evidence that missingness did not bias results; dependence of missingness on outcome

	D4. Measurement of outcome
	4.1–4.5
	Appropriateness and comparability of measurement; assessor awareness; possible and likely influence of awareness

	D5. Selection of reported result
	5.1–5.3
	Prespecified analysis plan; selection among multiple measurements or analyses


Table S4d-2. Response coding
	Code
	Meaning

	Y
	Yes

	PY
	Probably yes

	PN
	Probably no

	N
	No

	NI
	No information

	NA
	Not applicable

	L
	Low risk

	SC
	Some concerns

	H
	High risk


Table S4d-3. Compact response matrix
	Study
	Outcome/measure
	Time point
	Comparator
	D1 responses
	D2 responses
	D3 responses
	D4 responses
	D5 responses
	D1
	D2
	D3
	D4
	D5
	Overall

	Bove 2025
	Gait/walking function; mean speed
	Post, 8 wk
	Ordinary home exercise/paper HEP
	PY/NI/N
	Y/Y/NI/NI/NI/PY/NA
	N/NI/PY/NI
	N/N/NI/PN/NA
	NI/PN/NI
	SC
	SC
	SC
	L
	SC
	SC

	Del Pino 2025
	UPDRS III
	Post, 4 mo
	Passive/minimal/usual care
	PY/NI/N
	Y/Y/NI/NI/NI/PY/NA
	N/NI/PY/NI
	N/N/Y/Y/PY
	NI/PN/NI
	SC
	SC
	SC
	H
	SC
	H

	Dhamija 2025
	MDS-UPDRS III
	Post, 12 wk
	Active therapist-led rehabilitation
	Y/Y/N
	Y/Y/N/NA/NA/Y/NA
	PY/Y/NA/NA
	N/N/N/NA/NA
	NI/PN/NI
	L
	L
	L
	L
	SC
	SC

	Dhamija 2025
	Balance; FRT
	Post, 12 wk
	Active therapist-led rehabilitation
	Y/Y/N
	Y/Y/N/NA/NA/Y/NA
	PY/Y/NA/NA
	N/N/N/NA/NA
	NI/PN/NI
	L
	L
	L
	L
	SC
	SC

	Eldemir 2023
	UPDRS III
	Post, 6 wk
	Ordinary home exercise/paper HEP
	Y/N/N
	Y/Y/NI/NI/NI/Y/NA
	PY/Y/NA/NA
	N/N/N/NA/NA
	NI/PN/NI
	SC
	SC
	L
	L
	SC
	SC

	Flynn 2021
	Balance; MiniBESTest
	Post, 10 wk
	Active therapist-led rehabilitation
	Y/Y/N
	Y/Y/N/NA/NA/Y/NA
	Y/NA/NA/NA
	N/N/N/NA/NA
	NI/PN/NI
	L
	L
	L
	L
	SC
	SC

	Flynn 2021
	Gait; preferred 10MWT
	Post, 10 wk
	Active therapist-led rehabilitation
	Y/Y/N
	Y/Y/N/NA/NA/Y/NA
	Y/NA/NA/NA
	N/N/N/NA/NA
	NI/PN/NI
	L
	L
	L
	L
	SC
	SC

	Ge 2024
	UPDRS III
	Post-intervention
	Active therapist-led rehabilitation
	Y/NI/PY
	Y/Y/NI/NI/NI/PY/NA
	N/N/Y/PY
	N/N/N/NA/NA
	NI/PN/NI
	SC
	SC
	H
	L
	SC
	H

	Ge 2024
	Functional mobility; TUG
	Post-intervention
	Active therapist-led rehabilitation
	Y/NI/PY
	Y/Y/NI/NI/NI/PY/NA
	N/N/Y/PY
	N/N/N/NA/NA
	NI/PN/NI
	SC
	SC
	H
	L
	SC
	H

	Ge 2024
	Balance; BBS
	Post-intervention
	Active therapist-led rehabilitation
	Y/NI/PY
	Y/Y/NI/NI/NI/PY/NA
	N/N/Y/PY
	N/N/N/NA/NA
	NI/PN/NI
	SC
	SC
	H
	L
	SC
	H

	Ge 2024
	Gait; step velocity
	Post-intervention
	Active therapist-led rehabilitation
	Y/NI/PY
	Y/Y/NI/NI/NI/PY/NA
	N/N/Y/PY
	N/N/N/NA/NA
	NI/PN/NI
	SC
	SC
	H
	L
	SC
	H

	Ginis 2016
	UPDRS III
	Post-intervention
	Ordinary home exercise/paper HEP
	Y/NI/N
	Y/Y/NI/NI/NI/PY/NA
	N/NI/PY/NI
	N/N/Y/Y/PY
	NI/PN/NI
	SC
	SC
	SC
	H
	SC
	H

	Ginis 2016
	Balance; MiniBESTest
	Post-intervention
	Ordinary home exercise/paper HEP
	Y/NI/N
	Y/Y/NI/NI/NI/PY/NA
	N/NI/PY/NI
	N/N/Y/Y/PY
	NI/PN/NI
	SC
	SC
	SC
	H
	SC
	H

	Ginis 2016
	Comfortable gait speed
	Post-intervention
	Ordinary home exercise/paper HEP
	Y/NI/N
	Y/Y/NI/NI/NI/PY/NA
	N/NI/PY/NI
	N/N/NI/PY/PN
	NI/PN/NI
	SC
	SC
	SC
	SC
	SC
	SC

	Johnson 2024
	Functional mobility; TUG
	Post-intervention
	Active therapist-led rehabilitation
	Y/PY/N
	Y/Y/NI/NI/NI/PY/NA
	PY/Y/NA/NA
	N/N/NI/PY/PN
	NI/PN/NI
	SC
	SC
	L
	SC
	SC
	SC

	Johnson 2024
	Balance; Mini-BESTest
	Post-intervention
	Active therapist-led rehabilitation
	Y/PY/N
	Y/Y/NI/NI/NI/PY/NA
	PY/Y/NA/NA
	N/N/Y/Y/PY
	NI/PN/NI
	SC
	SC
	L
	H
	SC
	H

	Johnson 2024
	Gait; 10-metre walk test
	Post-intervention
	Active therapist-led rehabilitation
	Y/PY/N
	Y/Y/NI/NI/NI/PY/NA
	PY/Y/NA/NA
	N/N/NI/PY/PN
	NI/PN/NI
	SC
	SC
	L
	SC
	SC
	SC

	Jones 2025
	UPDRS III
	Post-intervention
	Relevant comparator
	PY/PY/N
	Y/Y/NI/NI/NI/PY/NA
	N/NI/PY/NI
	N/N/N/NA/NA
	Y/N/N
	SC
	SC
	SC
	L
	L
	SC


Table S4d-4. Domain-level rationales
	Study–outcome
	Domain
	Judgement
	Concise rationale
	Evidence source

	Bove 2025—mean gait speed
	D1
	SC
	Random allocation was reported, but sequence generation and allocation concealment were insufficiently described.
	Trial report

	Bove 2025—mean gait speed
	D2
	SC
	The comparison was open label, and trial-context deviations could not be excluded.
	Trial report

	Bove 2025—mean gait speed
	D3
	SC
	The small PD subgroup had attrition in both groups, with greater missingness in the paper-HEP group.
	Trial report

	Bove 2025—mean gait speed
	D4
	L
	Gait speed was instrumentally measured using the same method in both groups.
	Trial report

	Bove 2025—mean gait speed
	D5
	SC
	No prospective SAP fixing the selected PD-subgroup gait analysis was identified.
	Report/registry search



Supplementary Figure S1. RoB 2 traffic-light plot
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[bookmark: _GoBack]Supplementary Table S5. GRADE evidence profile for comparator-specific primary outcomes
	Comparator
	Outcome
	Studies/participants
	Effect estimate
	Heterogeneity
	Risk of bias
	Inconsistency
	Indirectness
	Imprecision
	Publication bias
	Certainty

	Passive/minimal control
	MDS-UPDRS III/UPDRS III
	2 RCTs/31
	g=0.31 (95% CI −4.31 to 4.93)
	I²=0.0%; τ²=0.000
	Serious (−1)
	Not serious
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Ordinary home exercise
	MDS-UPDRS III/UPDRS III
	3 RCTs/165
	g=0.41 (95% CI −0.27 to 1.09)
	I²=0.0%; τ²=0.000
	Serious (−1)
	Not serious
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Active therapist-led rehabilitation
	MDS-UPDRS III/UPDRS III
	3 RCTs/276
	g=0.30 (95% CI −0.25 to 0.85)
	I²=9.4%; τ²=0.000
	Serious (−1)
	Not serious
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Ordinary home exercise
	Balance function
	2 RCTs/135
	g=0.30 (95% CI −1.90 to 2.50)
	I²=0.0%; τ²=0.000
	Serious (−1)
	Not serious
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Active therapist-led rehabilitation
	Balance function
	5 RCTs/381
	g=0.26 (95% CI −0.12 to 0.65)
	I²=31.2%; τ²=0.020; PI −0.29 to 0.81
	Serious (−1)
	Not serious
	Not serious
	Serious (−1)
	Not formally assessed; not downgraded
	⊕⊕◯◯ Low

	Passive/minimal control
	Functional mobility (TUG)
	1 RCT/53
	g=−0.35 (95% CI −0.90 to 0.19)
	Single study; not applicable
	Serious (−1)
	Not applicable
	Not serious
	Serious (−1)
	Not formally assessed; not downgraded
	⊕⊕◯◯ Low

	Ordinary home exercise
	Functional mobility (TUG)
	1 RCT/97
	g=0.14 (95% CI −0.26 to 0.54)
	Single study; not applicable
	Serious (−1)
	Not applicable
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Active therapist-led rehabilitation
	Functional mobility (TUG)
	2 RCTs/209
	g=0.11 (95% CI −1.65 to 1.87)
	I²=0.0%; τ²=0.000
	Serious (−1)
	Not serious
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Passive/minimal control
	Gait/walking function
	1 RCT/53
	g=0.21 (95% CI −0.33 to 0.75)
	Single study; not applicable
	Serious (−1)
	Not applicable
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Ordinary home exercise
	Gait/walking function
	2 RCTs/64
	g=−0.01 (95% CI −3.19 to 3.18)
	I²=0.0%; τ²=0.000
	Serious (−1)
	Not serious
	Not serious
	Very serious (−2)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low

	Active therapist-led rehabilitation
	Gait/walking function
	4 RCTs/318
	g=0.03 (95% CI −0.67 to 0.73)
	I²=63.1%; τ²=0.111
	Serious (−1)
	Serious (−1)
	Not serious
	Serious (−1)
	Not formally assessed; not downgraded
	⊕◯◯◯ Very low


Downgrade rationales for Table S5
	Evidence body
	Risk-of-bias rationale
	Inconsistency rationale
	Imprecision rationale
	S09 robustness information

	MDS-UPDRS III/UPDRS III vs passive/minimal control
	Del Pino 2025 was judged overall high risk; approximately 57.4% of the random-effects weight came from high-risk results.
	Observed heterogeneity was low (I²=0.0%).
	The CI crossed both −0.20 and +0.20 decision thresholds, and the total information was substantially below the approximate OIS of 784 participants.
	After excluding high-risk results: k=1, N=13, g=0.16 (95% CI −0.93 to 1.26); CI-null interpretation unchanged.

	MDS-UPDRS III/UPDRS III vs ordinary home exercise
	Ginis 2016 was judged overall high risk; approximately 23.5% of the random-effects weight came from high-risk results.
	Observed heterogeneity was low (I²=0.0%).
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	k=2, N=127, g=0.48 (95% CI −1.81 to 2.77); CI-null interpretation unchanged.

	MDS-UPDRS III/UPDRS III vs active therapist-led rehabilitation
	Ge 2024 was judged overall high risk; approximately 69.3% of the random-effects weight came from high-risk results.
	Observed heterogeneity was low (I²=9.4%).
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	k=2, N=86, g=0.40 (95% CI −4.26 to 5.05); CI-null interpretation unchanged; I² increased to 54.7%.

	Balance vs ordinary home exercise
	Ginis 2016 was judged overall high risk; approximately 28.0% of the random-effects weight came from high-risk results.
	Observed heterogeneity was low (I²=0.0%).
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	k=1, N=97, g=0.29 (95% CI −0.11 to 0.69); CI-null interpretation unchanged.

	Balance vs active therapist-led rehabilitation
	Ge 2024 and Johnson 2024 were judged overall high risk; approximately 46.6% of the random-effects weight came from high-risk results.
	No separate downgrade was applied. Although I² was 31.2% and study estimates were mixed, this variability was incorporated into the random-effects CI; an additional downgrade would risk double-counting uncertainty.
	The CI crossed one decision threshold, and the total information was below the OIS.
	k=3, N=172, g=0.20 (95% CI −0.89 to 1.29); CI-null interpretation unchanged; I² increased to 58.5%.

	Functional mobility vs passive/minimal control
	The contributing result was judged as having some concerns across multiple RoB 2 domains; no contributing result was at overall low risk.
	Inconsistency was not applicable because only one study contributed.
	The CI crossed one decision threshold, and the total information was below the OIS.
	Unchanged; no overall high-risk result contributed.

	Functional mobility vs ordinary home exercise
	The contributing result was judged as having some concerns across multiple RoB 2 domains; no contributing result was at overall low risk.
	Inconsistency was not applicable because only one study contributed.
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	Unchanged; no overall high-risk result contributed.

	Functional mobility vs active therapist-led rehabilitation
	Ge 2024 was judged overall high risk; approximately 91.1% of the random-effects weight came from high-risk results.
	Observed heterogeneity was low (I²=0.0%).
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	k=1, N=19, g=−0.18 (95% CI −1.09 to 0.73); point-estimate direction changed, but CI-null interpretation was unchanged.

	Gait/walking vs passive/minimal control
	The contributing result was judged as having some concerns across multiple RoB 2 domains; no contributing result was at overall low risk.
	Inconsistency was not applicable because only one study contributed.
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	Unchanged; no overall high-risk result contributed.

	Gait/walking vs ordinary home exercise
	All contributing results were judged as having some concerns across multiple RoB 2 domains; no contributing result was at overall low risk.
	Observed heterogeneity was low (I²=0.0%).
	The CI crossed both decision thresholds, and the total information was substantially below the OIS.
	Unchanged; no overall high-risk result contributed.

	Gait/walking vs active therapist-led rehabilitation
	Ge 2024 was judged overall high risk; approximately 35.8% of the random-effects weight came from high-risk results.
	I² was 63.1%; individual estimates spanned harm, trivial effect, and benefit. Ge 2024 was influential, and its exclusion reduced I² to 0%.
	The CI crossed one decision threshold, and the total information was below the OIS.
	k=3, N=128, g=−0.13 (95% CI −0.90 to 0.63); point-estimate direction changed and I² fell to 0%, but CI-null interpretation was unchanged.


Note: Randomised evidence started at high certainty. Risk of bias was downgraded by one level because no contributing result was judged overall low risk and/or because high-risk results contributed materially. Imprecision was assessed against decision thresholds of Hedges’ g=−0.20 and +0.20 and an approximate optimal information size of 784 participants for detecting an SMD of 0.20. Crossing both thresholds supported a two-level downgrade; crossing one threshold supported a one-level downgrade. Publication bias was not formally assessed because every comparator-specific evidence body contained fewer than ten studies; no downgrade was applied. Positive Hedges’ g values favour remote monitoring-supported home-based exercise. CI, confidence interval; OIS, optimal information size; PI, prediction interval; RCT, randomised controlled trial; TUG, Timed Up and Go Test.
Supplementary Table S6. Meta-analysis model outputs and sensitivity analyses
Supplementary Table S6A. Comparator-specific primary models
	Outcome
	Comparator
	k/N
	Hedges’ g (95% CI)
	τ²
	I²
	95% PI
	Primary interpretation

	MDS-UPDRS III/UPDRS III
	Passive/minimal control
	2/31
	0.31 (−4.31 to 4.93)
	0.000
	0.0%
	Not estimated
	CI included zero

	MDS-UPDRS III/UPDRS III
	Ordinary home exercise
	3/165
	0.41 (−0.27 to 1.09)
	0.000
	0.0%
	Not estimated
	CI included zero

	MDS-UPDRS III/UPDRS III
	Active therapist-led rehabilitation
	3/276
	0.30 (−0.25 to 0.85)
	0.000
	9.4%
	Not estimated
	CI included zero

	Balance function
	Ordinary home exercise
	2/135
	0.30 (−1.90 to 2.50)
	0.000
	0.0%
	Not estimated
	CI included zero

	Balance function
	Active therapist-led rehabilitation
	5/381
	0.26 (−0.12 to 0.65)
	0.020
	31.2%
	−0.29 to 0.81
	CI and PI included zero

	Functional mobility (TUG)
	Passive/minimal control
	1/53
	−0.35 (−0.90 to 0.19)
	NA
	NA
	NA
	CI included zero

	Functional mobility (TUG)
	Ordinary home exercise
	1/97
	0.14 (−0.26 to 0.54)
	NA
	NA
	NA
	CI included zero

	Functional mobility (TUG)
	Active therapist-led rehabilitation
	2/209
	0.11 (−1.65 to 1.87)
	0.000
	0.0%
	Not estimated
	CI included zero

	Gait/walking function
	Passive/minimal control
	1/53
	0.21 (−0.33 to 0.75)
	NA
	NA
	NA
	CI included zero

	Gait/walking function
	Ordinary home exercise
	2/64
	−0.01 (−3.19 to 3.18)
	0.000
	0.0%
	Not estimated
	CI included zero

	Gait/walking function
	Active therapist-led rehabilitation
	4/318
	0.03 (−0.67 to 0.73)
	0.111
	63.1%
	Not estimated
	CI included zero


Supplementary Table S6B. Sensitivity analyses
	Analysis
	Decision tested
	Outcome/comparator
	Primary result
	Sensitivity result
	Heterogeneity change
	CI-null status changed?
	Interpretation

	S01
	Added Catalogna 2026 change-score SMD to endpoint data
	MDS-UPDRS III/UPDRS III; passive/minimal control
	k=2/N=31; g=0.31 (−4.31 to 4.93)
	k=3/N=70; g=0.68 (−0.68 to 2.05)
	I² 0.0%→29.2%; τ² 0.000→0.102
	No
	Direction was unchanged, but the estimate and heterogeneity were quantitatively sensitive. The endpoint-only model was retained.

	S02
	Added Bove eyes-open COP and Song FES-I
	Balance; ordinary home exercise
	k=2/N=135; g=0.30 (−1.90 to 2.50)
	Ordinary home: k=3/N=161; g=0.23 (−0.46 to 0.91); newly introduced passive/minimal result: k=1/N=54; g=−0.19 (−0.72 to 0.35)
	Ordinary home: I² 0.0%→0.0%; τ² 0.000→0.000
	No
	Broadening the balance construct introduced mixed directional evidence; the strict clinical-balance construct was retained.

	S03
	Replaced Bove eyes-open COP with eyes-closed COP
	Balance; ordinary home exercise
	k=2/N=135; g=0.30 (−1.90 to 2.50)
	k=3/N=161; g=0.67 (−1.10 to 2.43)
	I² 0.0%→72.2%; τ² 0.000→0.351
	No
	The estimate and heterogeneity were strongly measure-sensitive, but the CI-null interpretation was unchanged.

	S04
	Added 30-second sit-to-stand to the TUG-only construct
	Functional mobility; passive/minimal control
	k=1/N=53; g=−0.35 (−0.90 to 0.19)
	k=2/N=66; g=0.55 (−12.05 to 13.15)
	I² NA→87.2%; τ² NA→1.728
	No
	The point-estimate direction changed and heterogeneity was very high; TUG-only was retained as the primary construct.

	S05
	Used the Johnson Clinic+TR arm alone
	Balance; active rehabilitation
	k=5/N=381; g=0.26 (−0.12 to 0.65)
	k=5/N=376; g=0.24 (−0.19 to 0.67)
	I² 31.2%→38.8%; τ² 0.020→0.035
	No
	Robust

	S05
	Used the Johnson Clinic+TR arm alone
	Functional mobility; active rehabilitation
	k=2/N=209; g=0.11 (−1.65 to 1.87)
	k=2/N=204; g=0.11 (−1.68 to 1.89)
	I² 0.0%→0.0%; τ² unchanged
	No
	Robust

	S05
	Used the Johnson Clinic+TR arm alone
	Gait/walking; active rehabilitation
	k=4/N=318; g=0.03 (−0.67 to 0.73)
	k=4/N=313; g=0.07 (−0.58 to 0.72)
	I² 63.1%→57.0%; τ² 0.111→0.088
	No
	Robust

	S06
	Used the Johnson TR-only arm alone
	Balance; active rehabilitation
	k=5/N=381; g=0.26 (−0.12 to 0.65)
	k=5/N=375; g=0.30 (−0.06 to 0.65)
	I² 31.2%→23.3%; τ² 0.020→0.009
	No
	Robust

	S06
	Used the Johnson TR-only arm alone
	Functional mobility; active rehabilitation
	k=2/N=209; g=0.11 (−1.65 to 1.87)
	k=2/N=203; g=0.12 (−1.67 to 1.91)
	I² 0.0%→0.0%; τ² unchanged
	No
	Robust

	S06
	Used the Johnson TR-only arm alone
	Gait/walking; active rehabilitation
	k=4/N=318; g=0.03 (−0.67 to 0.73)
	k=4/N=312; g=0.10 (−0.51 to 0.72)
	I² 63.1%→50.0%; τ² 0.111→0.071
	No
	Robust

	S07
	Excluded Jones 2025
	MDS-UPDRS III/UPDRS III; active rehabilitation
	k=3/N=276; g=0.30 (−0.25 to 0.85)
	k=2/N=253; g=0.25 (−1.36 to 1.86)
	I² 9.4%→0.0%; τ² unchanged
	No
	The effect changed minimally, but precision decreased because only two studies remained.

	S08
	Excluded Johnson 2024
	Gait/walking; active rehabilitation
	k=4/N=318; g=0.03 (−0.67 to 0.73)
	k=3/N=299; g=0.17 (−0.67 to 1.01)
	I² 63.1%→55.0%; τ² 0.111→0.062
	No
	The point estimate increased modestly, but the inferential conclusion was unchanged.

	S09
	Excluded overall high-risk results
	MDS-UPDRS III/UPDRS III; passive/minimal control
	k=2/N=31; g=0.31 (−4.31 to 4.93)
	k=1/N=13; g=0.16 (−0.93 to 1.26)
	Not estimable after exclusion
	No
	Qualitatively robust; precision decreased.

	S09
	Excluded overall high-risk results
	MDS-UPDRS III/UPDRS III; ordinary home exercise
	k=3/N=165; g=0.41 (−0.27 to 1.09)
	k=2/N=127; g=0.48 (−1.81 to 2.77)
	I² remained 0.0%
	No
	Qualitatively robust; precision decreased.

	S09
	Excluded overall high-risk results
	MDS-UPDRS III/UPDRS III; active rehabilitation
	k=3/N=276; g=0.30 (−0.25 to 0.85)
	k=2/N=86; g=0.40 (−4.26 to 5.05)
	I² 9.4%→54.7%
	No
	Qualitatively robust but quantitatively sensitive.

	S09
	Excluded overall high-risk results
	Balance; ordinary home exercise
	k=2/N=135; g=0.30 (−1.90 to 2.50)
	k=1/N=97; g=0.29 (−0.11 to 0.69)
	Not estimable after exclusion
	No
	Direction and CI-null interpretation were preserved.

	S09
	Excluded overall high-risk results
	Balance; active rehabilitation
	k=5/N=381; g=0.26 (−0.12 to 0.65)
	k=3/N=172; g=0.20 (−0.89 to 1.29)
	I² 31.2%→58.5%
	No
	Direction was preserved, but precision and heterogeneity were sensitive.

	S09
	Excluded overall high-risk results
	Functional mobility; active rehabilitation
	k=2/N=209; g=0.11 (−1.65 to 1.87)
	k=1/N=19; g=−0.18 (−1.09 to 0.73)
	I² 0.0%→NA
	No
	The point-estimate direction changed, but the CI-null interpretation did not.

	S09
	Excluded overall high-risk results
	Gait/walking; active rehabilitation
	k=4/N=318; g=0.03 (−0.67 to 0.73)
	k=3/N=128; g=−0.13 (−0.90 to 0.63)
	I² 63.1%→0.0%; τ² 0.111→approximately 0
	No
	The point-estimate direction changed and heterogeneity disappeared, but the CI-null interpretation did not.

	S10
	Pooled all comparator categories
	MDS-UPDRS III/UPDRS III
	Comparator-specific estimand
	k=8/N=472; g=0.34 (0.12 to 0.56)
	I²=0.0%; τ²=0.000
	Not comparable
	This analysis changed the estimand and is supplementary only.

	S10
	Pooled all comparator categories
	Balance function
	Comparator-specific estimand
	k=7/N=516; g=0.29 (0.08 to 0.51)
	I²=0.0%; τ²=0.000
	Not comparable
	This analysis changed the estimand and is supplementary only.

	S10
	Pooled all comparator categories
	Functional mobility
	Comparator-specific estimand
	k=4/N=359; g=0.05 (−0.29 to 0.39)
	I²=0.0%; τ²=0.000
	Not comparable
	This analysis changed the estimand and is supplementary only.

	S10
	Pooled all comparator categories
	Gait/walking function
	Comparator-specific estimand
	k=7/N=435; g=0.09 (−0.23 to 0.41)
	I²=31.77%; τ²=0.039
	Not comparable
	This analysis changed the estimand and is supplementary only.


Supplementary Table S6C. Leave-one-out and influence diagnostics
	Outcome
	Eligible comparator strata
	Primary result
	Leave-one-out result
	Heterogeneity after deletion
	Influential/outlier findings
	Overall interpretation

	MDS-UPDRS III/UPDRS III
	Ordinary home exercise; active rehabilitation
	Ordinary home: g=0.41; active rehabilitation: g=0.30
	Ordinary-home g range: 0.35 to 0.48; active-rehabilitation g range: 0.25 to 0.43
	Ordinary-home I²: 0.0%–3.3%; active-rehabilitation I²: 0.0%–54.7%
	Dhamija 2025 and Ge 2024 were influential according to Cook’s distance; no clear residual outlier was identified.
	No single-study deletion changed the effect direction or CI-null interpretation; heterogeneity was study-sensitive.

	Balance function
	Active therapist-led rehabilitation
	k=5/N=381; g=0.26 (−0.12 to 0.65)
	g range: 0.16 to 0.36; after removing Flynn 2021: g=0.36 (0.02 to 0.71)
	After removing Flynn: I² 31.2%→0.0%; after other deletions: 33.1%–48.3%
	Flynn 2021, Gandolfi 2017, and Ge 2024 were influential according to Cook’s distance; Flynn was also a potential residual outlier.
	Direction was stable, but CI-null interpretation was sensitive to Flynn 2021. This diagnostic result does not supersede the primary analysis.

	Functional mobility
	All comparator strata
	Strata contained k=1, k=1, and k=2
	Not formally assessed
	NA
	Not assessed
	Formal influence diagnostics were not applicable because deletion would leave fewer than two studies in each stratum.

	Gait/walking function
	Active therapist-led rehabilitation
	k=4/N=318; g=0.03 (−0.67 to 0.73)
	g range: −0.13 to 0.17; after removing Ge 2024: g=−0.13 (−0.90 to 0.63)
	I² ranged from 0.0% after removing Ge to 73.4% after removing Gandolfi
	Ge 2024 was a potential residual outlier and was influential according to studentised residuals, DFFITS, Cook’s distance, and DFBETAS; Johnson 2024 was not formally influential.
	Every leave-one-out CI included zero, but the point-estimate direction and heterogeneity were study-sensitive, especially to Ge 2024.


Notes: Positive Hedges’ g values favour remote monitoring-supported home-based exercise after direction harmonisation. “CI-null status changed” indicates whether the 95% CI changed from including zero to excluding zero, or vice versa; a change in the sign of the point estimate alone is not an inferential reversal. For k=1, τ² and I² were not estimated. S10 pooled clinically distinct comparator categories and therefore changed the estimand; it is supplementary and is not directly comparable with any comparator-specific primary estimate. Influence diagnostics were diagnostic and were not used as automatic study-exclusion criteria. Primary and sensitivity random-effects models used Hedges’ g, REML estimation, Hartung–Knapp confidence intervals, and the prespecified ad hoc standard-error safeguard. Prediction intervals were reported only when k≥5. S01–S09 did not change whether the corresponding 95% CI included zero. Removing Flynn 2021 from the balance active-rehabilitation model produced a CI excluding zero, but this diagnostic result does not replace the primary analysis.
Supplementary Table S7. Adherence, safety, adverse events, and technology-related implementation findings
Adherence, intervention completion, adverse events, falls, withdrawals, safety-monitoring procedures, and technology-related implementation issues were extracted when reported. Findings were summarised descriptively because definitions, denominators, observation periods, and reporting methods differed substantially across studies.
	Study
	Adherence, completion, or feasibility
	Safety, adverse events, falls, or withdrawals
	Technology and implementation issues
	Interpretation and reporting limitations

	Alnes 2026
	The intervention achieved 88% session completion. The overall 6-month dropout rate was 12%, equally distributed between groups. Among intervention participants, 82% rated the support as useful or very useful.
	Participants were instructed to report falls, pain, or injuries at follow-up assessments and during monthly consultations. No intervention-related adverse events were registered.
	The intervention used monthly digital consultations, SMS support, individualised physical-activity goals, and Garmin activity tracking. Some participants reported usability difficulties related to the activity tracker’s small touchscreen. Consistent device wear was required for interpretation of activity data.
	Detailed adherence to specific physical-activity and nutritional recommendations was not collected. Objective tracker data were unavailable for the usual-care group, preventing between-group comparison of device-measured engagement.

	Bove 2025
	Device-recorded exercise performance and adherence were monitored. High adherence was reported for the overall study sample.
	No device-related adverse events were reported for the overall study population.
	ARC Intellicare incorporated inertial measurement units, a tablet application, exercise feedback, and remote performance monitoring.
	The study included more than one neurological population. Parkinson’s disease-specific adherence and safety results were not clearly separable; therefore, overall study-level findings should not be interpreted as Parkinson’s disease-specific estimates.

	Catalogna 2026
	Daily digital training and application-use records were described, but a directly comparable numerical adherence measure was not clearly reported for the included comparison.
	Adverse events, falls, and intervention-related withdrawals were not reported in sufficient detail for extraction.
	DopApp provided daily tasks, reminders, adaptive progression, and task-level feedback.
	The study primarily focused on clinical and neuroimaging effects of combined digital and levodopa therapy. Safety and technology-related implementation outcomes were incompletely reported.

	Del Pino 2025
	Mean adherence was 96.5% for the vCare motor games and 96.6% for the cognitive games. Individual adherence ranged from 90% to 100%.
	No sufficiently detailed intervention-specific adverse-event or fall results were reported for extraction.
	The intervention used a virtual coach, tablet-based exercises, motor and cognitive games, wearable devices, and remote monitoring. One participant experienced camera-related technical problems and had the lowest reported adherence of 90%.
	Usability was generally rated highly, but the small sample limited the ability to characterise uncommon safety or technical events.

	Dhamija 2025
	In the teleneurorehabilitation group, 25 of 35 participants (71.4%) completed at least 75% of the planned rehabilitation sessions, compared with 23 of 28 participants (82.1%) in the in-person rehabilitation group.
	Participants or caregivers recorded adverse events, including falls, after each teleneurorehabilitation session. No significant patient-reported adverse events were observed, and no falls were reported during teleneurorehabilitation sessions.
	Exercise was delivered through smartphone video calls, supported by exercise logs, a Parkinson’s disease diary, caregiver reporting, and periodic therapist review. Poor internet connectivity was reported as a barrier by some individuals who declined participation.
	Adherence in the teleneurorehabilitation group relied mainly on participant or caregiver reports rather than automatically recorded platform data. The trial included patients with mild-to-moderate disease who owned a video-capable smartphone.

	Eldemir 2023
	Reported attendance was approximately 91.7% in the telerehabilitation group and 84.2% in the comparator group. Exercise diaries, videoconference sessions, and telephone support were used to monitor participation.
	Numerical adverse-event and fall results were not reported in sufficient detail for extraction.
	Task-oriented circuit training was delivered by videoconference with telephone support and home-exercise monitoring.
	Although attendance was reported, safety outcomes and technology-related difficulties were not comprehensively quantified.

	Flynn 2021
	During the randomised home-versus-centre phase, adherence was 84% in the telehealth-monitored home-exercise group and 93% in the centre-based group. Participants generally reported that the exercises were helpful and could be followed at home, although home exercise was less satisfying for some participants.
	Two adverse events were reported during home exercise. The available reporting did not support a reliable comparative safety estimate.
	Monitoring involved telephone contact, exercise records, and an exercise website or paper-based materials. The physiotherapist spent substantially less direct-contact time supporting the home group than delivering the centre-based classes.
	This was a small pilot trial involving people with mild-to-moderate Parkinson’s disease. Feasibility and acceptability findings may not apply to people with more advanced disease or greater supervision needs.

	Gandolfi 2017
	Adherence to the remotely supervised home-based virtual-reality programme was described as high.
	No major intervention-related adverse events were reported.
	The TeleWii programme used a home virtual-reality system, Skype supervision, camera monitoring, remote therapist contact, and caregiver assistance. No major technology-related problem was reported as preventing intervention delivery.
	A caregiver was required to support implementation, limiting generalisability to patients without available home assistance. Detailed denominators for all adherence and safety outcomes were not consistently reported.

	Ge 2024
	Mean participation was 16.96 (SD 5.32) of 20 planned sessions in the telerehabilitation group and 17.84 (SD 3.10) in the home physical-therapy group. Seventy-nine of 90 telerehabilitation participants (87.8%) and 98 of 100 home physical-therapy participants (98.0%) attended at least half of the planned sessions. Twelve telerehabilitation participants and seven home physical-therapy participants did not complete the daily exercise programme.
	Twelve adverse events were reported: five in the telerehabilitation group—two fatigue, one pain, and two dizziness events—and seven in the home physical-therapy group—one fatigue, three pain, and three dizziness events. No serious adverse events were reported. One additional fall at home was reported as not directly associated with the training programme.
	The mobile application provided exercise plans, demonstration videos, reminders, Borg ratings, therapist adjustment, messaging, and a platform for adverse-event reporting. Caregiver supervision was recommended. Difficulty using the mobile application was identified as a potential implementation barrier, particularly for older participants.
	The trial compared app-guided telerehabilitation with therapist-delivered home physical therapy rather than a passive control. Adverse events were recorded, but event rates per completed session were not reported.

	Ginis 2016
	Training frequency and performance were monitored using the CuPiD smartphone system, wearable inertial sensors, training logs, and scheduled contact. The home-based system was considered feasible for participants who completed the programme.
	The available report did not provide sufficiently detailed numerical adverse-event or fall data for extraction into a comparative table.
	The system provided personalised auditory feedback during gait training. Initial instruction, smartphone use, wearable sensors, and periodic home or remote support were required.
	This was a small pilot trial. Feasibility among selected participants does not establish usability or safety in patients with advanced disease, cognitive impairment, or limited digital skills.

	Goffredo 2023
	Completion of the planned VRRS programme and therapist review of tablet-generated training reports were described, but a directly comparable numerical adherence percentage was not clearly reported.
	Adverse events and falls were not reported in sufficient numerical detail for extraction.
	The intervention used a VRRS tablet, inertial sensors, audiovisual feedback, remotely reviewed exercise data, and scheduled therapist sessions.
	Reporting focused principally on postural-stability outcomes. Quantitative adherence, technical-failure, and safety information was limited.

	Harpham 2025
	Mean exercise adherence was 78.4%. Mean achieved exercise intensity was 77.2% of age-predicted maximum heart rate per session; three participants did not achieve the target mean intensity of at least 75% of maximum heart rate. Six of seven intervention participants completed the programme.
	High-intensity interval training-related adverse effects were minor and temporary. One participant withdrew because of a back injury judged unrelated to the intervention.
	Implementation included Zoom or telephone check-ins, SMS reminders, online exercise logs, and heart-rate uploads for remote review.
	The intervention was evaluated in a very small feasibility sample of participants with mild-to-moderate Parkinson’s disease. Findings cannot establish comparative safety or suitability for patients at higher risk.

	Johnson 2024
	Nineteen of 20 randomised participants were included in the analysis. Recruitment, retention, satisfaction, and intervention completion were reported as feasibility outcomes.
	One participant withdrew after an injurious fall judged unrelated to the study. No study-related adverse event was identified in the available report. Other falls were described as unrelated to study participation.
	WizeCare supported web- or mobile-based exercises, safety self-reporting, remote communication, and automated therapist alerts. The intervention combined home exercise with weekly clinic-based physical therapy.
	The study was a small pilot trial, and the intervention combined remote support with in-person treatment. Safety findings should not be interpreted as evidence that a fully remote programme is risk-free.

	Jones 2025
	Participant retention was 74%; the response rate for self-reported outcome measures was 97%. Most participants returned activity diaries, reported as 95% at one assessment and 84% at the end of the study. Attendance was high, all participants completed monthly follow-up calls, and all respondents recommended PDConnect.
	No adverse events were reported during intervention delivery or the home-exercise component.
	PDConnect used Microsoft Teams, activity tracking, exercise diaries, therapist feedback, an initial home-risk assessment, and monthly follow-up calls.
	This was a feasibility and mixed-methods study. Although no adverse events were reported, the sample was small and the finding does not establish comparative safety.

	Pastana Ramos 2023
	All participants who remained in the telerehabilitation group completed the 12 planned remote sessions, indicating high session adherence.
	Minor and transient pain or discomfort was reported. No falls occurred during the intervention sessions, and no serious intervention-related adverse events were reported.
	Real-time videoconferencing, weekly telephone safety checks, therapist feedback, and caregiver support were used. Technical difficulties were reported but did not prevent completion of the intervention.
	The trial included only 19 participants. The small sample and short intervention period limited detection of uncommon adverse events and longer-term adherence problems.

	Song 2018
	Exercise participation was monitored through game records, paper logs, feedback from the stepping system, a home-setup session, a week-6 visit, and fortnightly telephone calls. A directly comparable numerical adherence percentage was not clearly reported in the extracted data.
	No serious training-related adverse events were reported. Falls-related outcomes were collected because of the intervention context, but the available reporting did not permit a consistent comparative adverse-event rate to be calculated.
	The home exergame required installation and instruction, game-generated feedback, remote telephone contact, and an interim home visit.
	Safety findings apply to selected community-dwelling participants able to use the home stepping system. Detailed technology-failure and event-denominator information was limited.


Abbreviations: AE, adverse event; HIIT, high-intensity interval training; IMU, inertial measurement unit; NR, not reported or not sufficiently extractable; PA, physical activity; PD, Parkinson’s disease; PT, physical therapy/physiotherapist; SD, standard deviation; SMS, short message service; TNR, teleneurorehabilitation; TR, telerehabilitation; VR, virtual reality; VRRS, Virtual Reality Rehabilitation System.
Notes: “Not reported” does not mean that no event occurred. It indicates that the relevant outcome was not reported, was incompletely reported, or could not be separated for the eligible Parkinson’s disease comparison. Statements describing monitoring procedures—such as exercise logs, wearable tracking, telephone follow-up, or adverse-event reporting functions—were not treated as evidence of high adherence or safety unless an actual result was reported. Similarly, “no serious adverse events” was not interpreted as “no adverse events.” Because adherence definitions, safety surveillance, event denominators, follow-up periods, and technology-related outcome measures differed across studies, these outcomes were not quantitatively pooled.
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