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INTRODUCTION
Rationale
Description of the Condition (Post-stroke disability):
Stroke survivors face a number of disabilities post-stroke impairing their ability to function independently, forcing them to rely on institutional care or personal caregivers to meet their daily needs. Following stroke, up to two-thirds of survivors experience some form of vascular cognitive impairment (VCI),1 one-third have communication deficits (aphasia),2 69% have upper limb paralysis,3 63% are unable to walk independently,4 and one-third struggle with post-stroke depression.5 Although the severity of these conditions may improve naturally over time, with the majority of natural recovery occurring within the first three months post-stroke,6 symptoms often persist long after patients have been discharged from acute care, and a growing number of survivors are struggling to fully recover their pre-stroke level of function.7-9 
Description of the Problem (lack of early access to stroke rehabilitation):
Specialized stroke rehabilitation has been shown to effectively improve functional independence following stroke10 with the greatest improvements being seen when therapy begins early post-stroke.11,12 The best time to begin stroke rehabilitation is unknown,13 however, around 5 to 7 days post-stroke is thought to be the optimal time to initiate therapy in terms of maximizing improvement in function.14 Despite this, more than 50% of Canadians begin stroke rehabilitation after 13 or more days14 and US patients wait an average of 27 days post-stroke before beginning rehabilitation.15 The primary cause of delay is thought to be a lack of available beds in rehabilitation facilities and a shortage of rehabilitation therapists, especially those with expertise in stroke.16 These barriers to early rehabilitation prevent survivors from achieving their maximum recovery potential, leaving them with post-stroke conditions that negatively impact their ability to function independently. 
Description of the proposed solution (mobile table-based therapies):
Mobile tablet-based therapies (MTBTs) are use software applications (apps) running on tablet computers to provide treatment to patients. There are a variety of potentially therapeutic apps including those explicitly designed to offer therapy (Constant Therapy for aphasia and cognitive impairments) and apps offering activities analogous to scenarios often used in stroke rehabilitation (memory and attention games). Tablet computers have fairly large screens (compared to other mobile devices like smartphones) and responsive touch interfaces that may be usable by stroke patients with mild to moderate deficits. During acute care, stroke survivors spend the majority of their time inactive instead of engaging in activities that could benefit their recovery.17 Survivors could use acute care downtown to engage in MTBTs while awaiting for discharge. Furthermore, MTBTs could be used to augment traditional rehabilitation or be the sole source of therapy if traditional therapies are unavailable.
Why is it important to do a scoping review now?
Mobile technology has progressed to the point where tablet computers are widely available and reasonably affordable for many including healthcare practitioners and institutions. There also exists a plethora of apps, of which many are free, for therapists to prescribe to patients. However, administering MTBTs following stroke is a relatively new concept and the breadth of the field remains unknown as does the effectiveness of MTBTs. It is important to do a scoping review now to answer key questions that can be used to move MTBT research towards conducting methodologically robust studies of effectiveness: (1) which MTBTs have been attempted, (2) the associated barriers to care, and (3) the challenges encountered while conducting MTBT research with stroke survivors.  A convenient summary of this information is needed to identify knowledge gaps and inform the conduct of future studies which could randomized-controlled designs to demonstrate therapy effectiveness. 
Scoping Review Objective and Research Questions
Scoping reviews are useful tools for mapping the concepts underlying a heterogeneous field of interest in order to answer broad questions and uncover gaps in knowledge.18 Accordingly, the goal of this scoping review is encapsulated by a broad objective and guided by three broad research questions.
Objective: To review the evidence for mobile tablet-based therapies (MTBTs) following stroke.
Research Questions:
1. What are the characteristics of the MTBTs that have been attempted with stroke survivors in terms of deficits targeted and method of administration?
2. What barriers or adverse events related to the administration of MTBTs have been encountered by researchers, clinicians, caregivers, or participants?
3. What methodological challenges have been faced by studies of MTBTs for patients following stroke?
This protocol has not been registered with PROSPERO as scoping reviews are not accepted for inclusion in this registry, nor is it currently standard practice to register scoping review protocols.19 However, in order to maintain transparency, any updates to review procedure will be tracked and describe in the final review manuscript.
METHODOLOGY
Inclusion/Exclusion Criteria (summary):
Inclusion criteria (must meet all):
1. Population: adult stroke survivors (18 years or older) of any type (ischemic/hemorrhagic) or stage (acute/chronic) in any setting.
2. Intervention: involves stroke survivors interacting with a mobile tablet in response to a post-stroke deficit or complication.
Exclusion criteria (exclude it meet one or more):
1. The mobile tablet is being used for screening and/or assessment.
2. The mobile tablet is primarily used by someone other than the stroke survivor.
3. The mobile tablet is more correctly described as an E-reader.
4. The manuscript is a study protocol or conference abstract containing data otherwise available from a study manuscript.
Criteria Explanation and Elaboration:
Population:
We are only including adult stroke survivors; children are a separate population outside of the scope of the proposed review. There are no restrictions with regard to stroke type or stage as the field is expected to be heterogeneous in this regard. Studies involving a mixture of stroke and non-stroke participants (traumatic brain injury, Alzheimer’s, etc.) will be included and information will only be extracted for stroke participants if possible.
Intervention:
We define MTBTs as patient-driven therapies where participants interact with mobile tablet devices in response to a deficit or complication where the tablet device is the primary method of therapy delivery. Methods of interaction include, but are not limited to touch, voice, and motion. Deficits and complications include, but are not limited to speech and language deficits, cognitive deficits, fine-motor and upper limb deficits, mobility issues, and post-stroke depression. 
The use of tablets as assistive devices by clinicians for the administration of therapy, screening, or assessments does not constitute an MTBT as the device is not the primary method of delivery and participants are not directly interacting with the device. E-readers, smartphones, mobile gaming consoles, and laptop computers will all be excluded as these devices are outside of the scope of the proposed review. 
Context:
We are interested in interventions performed in all settings and geographical locations, administered in all languages, and delivered by all types of therapists or non-therapists. 
Comparator: 
There are no restrictions related to comparators.
Outcomes:
There are no restrictions with regards to study outcomes as we are primarily interested in attempted interventions, therapy barriers, and research challenges. However, considering the study goals and research questions, we are interested in study outcomes including but not limited to: barriers to care, adverse events, protocol deviations, Research Ethics Board issues, recruitment rate, adherence rate, retention rate, and patient evaluations of MTBTs.
Study Designs:
There are no restrictions with regards to study design: observational and experimental studies of all kinds will be included. There will be no restrictions with regards to study timing as it is expected that studies will substantially vary in length and timing. Study protocols and conference abstracts will only be included if they contain pilot or preliminary results from a study whose data are otherwise unavailable from a study manuscript.
Other restrictions:
Due to the costs associated with translation, the included studies will be restricted to those written in English. Although the first modern tablet computers were introduced in the early 2000s, tablet devices became widely popular more recently with the release of the first Apple iPad in 2010. Therefore searches will also be restricted to include studies between 2010 to present.
Information Sources
Preliminary search:
A preliminary search of the literature using key terms related to stroke and mobile devices in MEDLINE (OVID interface) yielded a number of studies meeting our inclusion criteria. These articles were used to identify key words and build a search strategy with the aid of a health information librarian. One study author (MP) piloted the search strategy in MEDLINE to ensure the strategy successfully re-identified the studies used to build the search. The search strategy successfully identified these papers and no further modifications were made to the strategy except those necessary to adapt the strategy to different database search interfaces.
Database searches:
The following six databases will be searched: MEDLINE (OVID interface), EMBASE (OVID interface), PsycINFO (OVID interface), CINAHL, Cochrane Database, and Web of Science. 
Additional information sources:
1. A snowball search of relevant articles and reviews identified by the database search. 
2. Organizational websites: Aphasia.org, American Stroke Association webpage, Heart and Stroke Foundation webpage, and Stroke Engine. 
3. Clinical trial databases will also be searched for completed and ongoing studies: ClinialTrials.gov, the WHO International Clinical Trials Registry Platform, EU clinical trials database and ISRCTN.
Grey literature search:
A grey literature search will also be performed in order to find unpublished material using Google Scholar, the ProQuest Dissertation and Theses Database (Global and UK & Ireland), and the OpenGrey European grey literature database. After a preliminary search of Google Scholar and ProQuest Dissertation Global it was decided that searches would be limited to the first 200 results as a compromise between conducting a robust search and exhausting resources as search results beyond the first 200 results appeared to be irrelevant.20
Database Search Strategy
The search strategy presented below was used to search databases with Ovid interfaces and adapted to search databases without an Ovid interface. All index database searches were restricted to between the years 2010 – present and English language.
Medline (Ovid interface) search strategy. 
1. exp Stroke/ 	
2. exp cerebrovascular disorders/ 	
3. (stroke* or cerebrovascular* or cerebral vascular or CVA*).tw. 	
4. ((cerebr* or brain) adj3 infarct*).tw. 	
5. 1 or 2 or 3 or 4 	
6. (mobile device* or mobile computer* or handheld computer* or tablet*).tw. 	
7. (ipad* or galaxy tab* or surface pro*).tw. 	
8. 6 or 7 		
9. 5 and 8

Study Records
Data Management
Database search results will be downloaded and imported to reference management software (Endnote X8) in order to search for duplicates. After duplicates have been removed using software and a manual search, the database results will be uploaded into Covidence, an online systematic review manager, where all abstract screening and full-text reviewing will take place.21 Covidence manages co-screener decisions, logs conflicting screening decisions, and allows authors to resolve conflicts. 
Selection Process
A two stage screening process will be used: (1) co-screeners (MP and DJ) will review study titles and abstracts returned by database searches for potentially eligible studies, and (2) screen full-text manuscripts to confirm eligibility. Reasons for full-text study exclusion will be tracked and listed. Screeners will not be blinded to study authors, affiliated institutions, or journal titles. Screening will be assisted with the aid of a screening form (Appendix A), which will be piloted at each stage on a group of 30 abstracts/titles and 10 full-text articles. Screening form refinements will be made as necessary based on research group recommendations and will continue to be made until pilot screening trials achieve an inter-rater agreement, as measured by the Kappa statistic, of .80 or above (generally acknowledged as the minimal acceptable level of interrater agreement).22 Changes will be documented and described in the final manuscript. Screening conflicts will be resolved through discussion between screeners or resolved by a third party (DD) if necessary during both stages of screening.
Data Charting Process
Two authors (MP and DJ), with the assistance of a data charting form (Appendix B), will extract key data items needed to describe the included studies and to answer the stated research questions (see Appendix B for list of data items to be extracted). The data charting form will be piloted on a group of 10 full-text articles and refined as necessary based on research group recommendations until interrater agreement (Kappa statistic) reaches .80 or above. Changes will be documented and described in the final manuscript.
During the data charting process, an attempt will be made to classify study outcomes into one of four categories: barriers and adverse events, methodological challenges, patient reported outcomes (non-health), and health outcomes. Unlike a systematic review, no study outcome will be given priority over another. An assistive document (Appendix C) will be used to help with the categorization of outcomes. Data extraction conflicts will be resolved through discussion between screeners or resolved by a third party (DD) if necessary. 
Risk of Bias
As per current guidelines, no risk of bias assessment will be performed for the included studies.19
Presentation of Results
Determining how to best present the results of a scoping review is an iterative process where the most logical approach becomes clearer as the data charting process comes closer to being completed. Therefore the planned presentation of results outlined here is expected to be refined throughout the study process based on discussion between study members. Changes to the existing approach will be documented and described in the final manuscript. 
Search results will be summarized narratively and using the PRISMA flow diagram (Figure 1).23 Key study characteristics will summarized narratively and in Table 1 to give readers a quick understanding of the scope of the current evidence. The next three sections will narratively summarize information related to the three study questions stated previously. Table 2 will be used to summarize attempted interventions, table 3 to summarize barriers and adverse events, and table 4 to summarize methodological barriers encountered by the included studies. A final section focusing on health outcomes will also be included. 
[image: ]
Figure 1. PRISMA flow chart for reporting systematic search results.
Discussion
Answers to the three research questions and preliminary evidence of effectiveness will be discussed. Limitations of the included studies and of our review will be covered including a discussion of research gaps. Study authors will make recommendations for future research and comment of the appropriateness of conducting a systematic review of MTBTs following stroke. 

FINAL NOTES ON METHODOLOGY
There is currently no guidance document equivalent to PRISMA-P for the development of scoping review protocols. However, in order to create a methodological robust scoping review, this protocol was developed with the assistance of one the most current guidelines for scoping reviews,19 recommendations based on scoping reviews of scoping reviews,24,25 and PRISMA-P where applicable.23
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[bookmark: _GoBack]Appendix A: Article Screening Form

	PICOS Element

	Meets Criteria?
	Reason For Exclusion

	Population: Does the study enroll a population of human adults with stroke?


	Yes

Unclear
	No
	1. Not an adult population.
2. Not a stroke population.

	Intervention: Does the study involve stroke patients interacting with a mobile tablet device in response to a post-stroke deficit or complication?


	Yes

Unclear
	No
	3. Not a tablet-based therapy.
4. Patient are not the primary tablet users

	Study Design: Does the manuscript report the results of a study? If a study protocol or conference abstract, does it report the results of a study whose data is not otherwise available in a study manuscript?
	Yes

Unclear

	No
	5. Manuscript is a protocol/conference abstract with data available from a study manuscript.















Appendix B: Data Extraction Form

	General Study Information

	Study Citation
	

	Purpose/objective
	

	Population
	

	Study Design
	

	Outcome ascertainment (self-report, interview, etc.)
	

	Participants

	Inclusion/exclusion criteria
	

	Sample Size
	

	Stroke stage (Acute, chronic, mixed, or unknown)
	Use time from stroke if it’s available, otherwise note stage.

	Stroke type (Ischemic, hemorrhagic, mixed, unknown).
	

	Average/Median age (SD/range/IQR)
	

	Number/% female/male
	

	Stroke severity (Include NIHSS or other measures if given)
	

	Average/Median Time Post-Stroke (SD/range/IQR)
	Time from stroke onset to initiation of MTBT (or if not explicitly stated, report time to MTBT study enrolment and make note of this). 

	Education Level
	

	Number/% Familiar with touch-screen devices
	

	Computer skill
	

	Intervention

	Device make and model.
	

	Therapy target (speech, fine-motor, etc.). 
	

	Therapy completed independently? If not, with whose assistance/oversight?
	

	Used preexisting applications/software? It not, what was used and where did they originate from?
	

	Dose/scheduling
	

	Other important details regarding therapy approach and format.
	

	Comparator(s)

	Description
	

	Dose/schedule
	

	Outcomes

	Barriers and Adverse events
	

	Methodological Challenges
	

	Patient Reported Outcomes
	

	Health outcomes
	

	Setting and Context

	Therapy setting
	

	Recruitment setting (if different from therapy setting)
	

	Geographical location
	

	Language
	







Appendix C: Anticipated Outcome Categories of Included Studies

	Outcome Categorization

	Outcome Category
	Example Outcomes

	Barriers and Adverse events
	Patient barriers, Device barriers, Environment barriers, Solutions to barriers (proposed/attempted, and success if attempted), Adverse events, Other barriers or possible adverse events

	Methodological Challenges
	Recruitment Rate, Adherence Rate, Retention Rate (loss to follow-up), Reasons for drop-out, Reasons for non-Adherence, Protocol deviations and/or revisions

	Patient Reported Outcomes
	Ratings of perceived usefulness of intervention, Ratings of intervention likability, Other patient opinions.

	Health outcomes
	Global disability, Cognitive impairment, Language impairment, Fine-motor skills, Mobility, Depression.
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