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Abstract
Background: Advances in cancer treatment have improved survival rates, however, patients continue to experience significant treatment-related side effects, leading to reduced quality-of-life. Prehabilitation is an intervention that occurs before treatment and can improve patients’ functional capacity, recovery, and wellbeing through exercise, dietary, and psychological support. Typical hospital-based prehabilitation is not accessible to all patients due to geographical, socioeconomic, and time-related barriers. Technology-based approaches, including eHealth and mHealth interventions, may overcome these barriers by enabling remote, patient-centred delivery. However, the current evidence base is heterogeneous and lacks synthesis regarding feasibility, acceptability, and outcomes.
Objectives: This protocol for a scoping review aims to outline how we will systematically map and synthesise the evidence on technology-based prehabilitation interventions for people with cancer, to identify intervention designs, assess feasibility and accessibility, and highlight knowledge gaps to guide future research and practice.
Methods: The review will follow JBI methodology and PRISMA-ScR guidelines. A three-step search strategy will be applied across multiple databases and grey literature sources. Eligible studies will include adults (≥18 years) with a cancer diagnosis who are scheduled for elective treatment (surgery, radiotherapy, chemotherapy, immunotherapy, or hormone therapy). Interventions must involve eHealth or mHealth approaches supporting unimodal or multimodal prehabilitation activities such as exercise, nutrition, psychological support, or lifestyle modification. Outcomes of interest include functional fitness, quality of life, psychological wellbeing, treatment preparedness, recovery, adherence, and feasibility. Two independent reviewers will conduct title, abstract, and full-text screening, with disagreements resolved through discussion or consultation with a third reviewer. Data will be charted and presented in tables, figures, and narrative synthesis. Critical appraisal using JBI tools will contextualise methodological quality but not exclude studies. Risk of bias will be assessed using the Cochrane Risk of Bias (RoB-2) and Risk of Bias in Non-Randomised Studies of Interventions (ROBINS-I) tool. This will not be used to exclude studies, but to determine the quality of articles included.
[bookmark: _Int_hS7ClziY]Results: The search strategy has been pilot tested and finalised. Database searches are scheduled to commence March 2026, with study selection and screening anticipated to be completed by April 2026. Data analysis and synthesis is expected to begin May 2026, and final results will be available by October 2026.
Conclusion: This protocol outlines a rigorous and transparent approach to mapping the current evidence on technology-based prehabilitation in cancer care. By systematically characterising intervention features, outcome domains, and evidence gaps the review will provide an up-to-date evidence map to guide future research priorities, inform clinical implementation, and support the development of more standardised and inclusive prehabilitation pathways.

Review registration: 10.17605/OSF.io/vnwa7
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Introduction
Background
In the UK, the most recent available data shows that were 346,217 cases of cancer reported in 2022 [1]. These figures are expected to grow to 420,000 cases of cancer by the end of 2025 [2]. Depending on the diagnosis, these people will be offered various treatments to manage or eradicate their cancer [3]. These treatments may include surgery, chemotherapy, radiotherapy, immunotherapy, and many more [3]. A population-based study analysing the trends of cancer survival in England and Wales (1971-2018), reported that the 10-year survival index of a person diagnosed with cancer in 2018 is 49.8% [4]. The cancer survival index has substantially improved since 1971 and is expected to continue improving [4]. This means that more people diagnosed and living with cancer are expected to live longer. However, despite advancements in cancer treatment, patients still experience short- and long-term side effects that can significantly impact their quality-of-life (QoL) [5,6]. Cancer survivors experience significant long-term and late side effects and have unmet needs [6]. To support these patients, it is recommended that there is an increased awareness in these issues, to enable healthcare providers to improve personal care plans [5,6]. A qualitative study shows that after cancer treatment; patients experience many symptoms and side effects that massively impact their QoL [7]. This study included 768 cancer patients with varying diagnoses. Most patients QoL was influenced by their symptoms, and 82.3% of patients reported that they had low QoL scores [7]. Additionally, a systematic literature review investigating length of life versus QoL considerations in cancer patients, shows that patients preferred to have a high QoL, over a long life with low quality [8]. This shows that cancer patients QoL must be prioritised [8]. These studies suggest that an appropriate intervention needs to be investigated to improve patients QoL.

Prehabilitation is a comprehensive programme that takes place before scheduled treatment and involves encouraging patients to complete healthy living and mindfulness interventions to help prepare them for treatment and improve their post-treatment recovery [9]. Prehabilitation can be unimodal or multimodal, and typically involves patients completing physical exercise, nutritional, and psychological interventions [10]. Currently, prehabilitation is not recognised as standard care for NHS cancer patients, however evidence shows that it can improve patient’s pre-treatment functional capacity, and preparedness, and post-treatment recovery, and QoL [11-13]. The literature shows mixed outcomes for prehabilitation for pre-surgical cancer patients when considering surgical complications and mortality, however, evidence still suggests that it is protective of the body, and protects against surgery-induced decline [10,14]. Despite evidence outlining the benefits of prehabilitation, there are still challenges and inequalities impacting its success [15]. A narrative review reported that there are various socio-economic, health literacy, adherence, and cultural challenges and inequalities impacting patients’ ability to complete prehabilitation programmes [15]. There are many patients affected by these challenges and inequalities, meaning they are less likely to engage in prehabilitation programmes, despite often having worse per-operative outcomes [15]. This highlights that more research is needed to determine the most appropriate method of prehabilitation, and it must be implemented carefully to avoid widening existing inequalities [15].

The use of prehabilitation for radical cancer patients has been widely accepted with proven benefits, however, patients requiring palliative care are often not considered for prehabilitation [16]. This is because palliative care is often viewed as end-of-life [16]. A national survey investigating the use of prehabilitation for esophagogastric cancer patients, reported that both radical and palliative cancer patients should be offered prehabilitation to manage cancer treatment preparation and recovery [17]. Fenemore [16] conducted a 12–24-week prehabilitation and rehabilitation programme for stage four lung cancer patients as this patient group often suffers poorer outcomes and rapid health declines. They reported that the prehabilitation programme had significant psychological benefits and found that prehabilitation is a feasible and acceptable programme that significantly improves functional status and quality of life [16]. This proves that future prehabilitation programmes need to be inclusive and personalised to ensure all patients have equal opportunity to improve their psychological and health outcomes.

Traditionally, prehabilitation programmes have been delivered by healthcare professionals’ hospital-based, and recent studies have started to investigate the effectiveness of patients completing prehabilitation independently, home-based [11]. This is because traditional hospital supervised prehabilitation is not accessible to all patients considering socio-economic status, employment status, personal or family priorities, or location [11]. However, recent reviews show that current research is unable to determine its true effect because of the lack of professional support, intervention, and monitoring impacting patient adherence and compliance rates [13]. To reduce this issue, the use of technology to facilitate patients prehabilitation programmes has been recommended [13].

Research shows that approximately 30% of the UK population own and use smartwatches and health apps daily for various health reasons, and this number is expected to rise [18]. Young adults (18-34) are more likely to use wearables, whereas older adults (>55) are less likely and remain more uninterested [18]. Mobile phone penetration in the UK is over 85% [19]. Consequently, it is unlikely that smartphone-delivered prehabilitation will be a source of significant bias [19]. Technology has infiltrated into people’s daily lives, and evidence shows that the use of technology was accelerated through the Coronavirus pandemic [20]. Research suggests that technology would improve adherence and compliance rates of prehabilitation, and reduce barriers for patients restricted by socio-economic, time, and geographical constraints [21,22]. 

A national survey of the provision of prehabilitation for esophagogastric cancer patients, found that 25% of respondents thought that prehabilitation should be delivered at virtually, home-based [17].  However, there are concerns regarding the robustness of the current research designs and infiltration of technology [22,23]. Limited technology-based prehabilitation studies have been conducted globally, with mixed quality of evidence and risk of bias reported [22,23]. For clarity, we define “technology-based prehabilitation” as any prehabilitation intervention delivered wholly or partly using digital health technologies. Due to scant literature and, risk of bias, and heterogenous reporting, before implementing or investigating technology-based prehabilitation, a rigorous review is necessary to determine appropriate intervention design, to ensure robustness, effectiveness, and that any intervention meets patients’ needs. The purpose of the proposed scoping review is to identify and analyse the current technology-based prehabilitation interventions evidence to determine any gaps, highlight the most appropriate interventions and implementation designs, identify confounding factors that may impact prehabilitation, and examine the effectiveness and feasibility based on patient outcomes, and feedback. This protocol will be the first step to achieving that.

A preliminary database search, conducted in August 2025, on Cochrane Database of Systematic Reviews, the Open Science Framework (OSF), JBI Evidence Synthesis, MEDLINE, Scopus, and google found a limited number of published reviews and one registered review. These reviews focussed on the accessibility and feasibility of technology-based prehabilitation for cancer patients, and did not consider specific cancer sites, the effectiveness of specific prehabilitation interventions, and had a great emphasis on pre-surgery prehabilitation with no mention of technology-based prehabilitation for patients before other cancer treatments such as radiotherapy or chemotherapy. Currently, there is limited high-quality evidence regarding technology-based prehabilitation for cancer patients. Therefore, the purpose of this protocol is to register our intention to identify and analyse the current technology-based prehabilitation interventions evidence to determine any gaps, highlight the most appropriate interventions and implementation designs, identify confounding factors that may impact prehabilitation, and examine the effectiveness and feasibility based on patient outcomes, and feedback. 

Methodology
Aims and objectives
Aim
The aim of the proposed scoping review is to systematically map and synthesise the evidence on technology-based prehabilitation interventions for people with cancer, to identify the current gaps in the evidence, highlight the most appropriate intervention designs, and determine the feasibility, acceptability, and accessibility based on patient outcomes.

Objectives
1. Identify the existing eHealth and mHealth approaches to prehabilitation in cancer care, including wearables, mobile applications, telehealth, and online platforms.
2. Identify intervention characteristics such as the patient population, timing in the cancer treatment pathway, and the interventions delivered (e.g., exercise, nutrition, psychological support, lifestyle modification).
3. Examine feasibility and acceptability outcomes, including recruitment, retention, adherence, patient engagement, usability, and satisfaction.
4. Assess reported patient outcomes such as physical function, psychological wellbeing, quality of life, surgical readiness, morbidity, mortality, and recovery.
5. Explore equity and accessibility issues, including the influence of socio-economic status, digital literacy, and demographic factors on participation and outcomes.
6. Identify knowledge gaps and future research priorities to inform the design of feasibility studies and support the integration of digital prehabilitation into routine cancer care.

Review Question(s) 
Primary question
What technology-based approaches have been used to deliver prehabilitation interventions for people living with cancer?

Secondary questions
1. Which components of prehabilitation (e.g., physical activity, nutrition, psychological support, lifestyle modification) are delivered through these technologies?
2. What evidence exists regarding the feasibility, acceptability, adherence, and accessibility of technology-based prehabilitation for people with cancer?
3. What are the primary and secondary outcome variables?
4. To what extent are equity-related factors (e.g., socio-economic status, digital literacy, demographics) reported in studies of technology-based prehabilitation, and how do they influence outcomes?
5. What are the key gaps in the evidence base, and what priorities should guide future research and intervention development?

 Inclusion/exclusion criteria
The scoping review will be conducted following JBI guidelines for scoping reviews in combination with the PRISMA-ScR checklist [24,25].


The inclusion and exclusion criteria were developed using the JBI guidance for scoping reviews population, concept, and context framework. Table 1 outlined the inclusion and exclusion criteria for this scoping review. 
	Table 1: Inclusion and exclusion criteria

	
	Inclusion
	Exclusion

	Population
	· Adults aged 18 years or older with a confirmed cancer diagnosis who are preparing to undergo an elective cancer treatment (e.g., surgery, chemotherapy, radiotherapy, hormone therapy, immunotherapy).
	· Animal studies.
· Studies involving participants under 18 years.
· Non-cancerous populations.

	Concept
	· Technology‑based prehabilitation interventions delivered prior to treatment. This includes any eHealth or mHealth approach (e.g., apps, wearables, telehealth platforms, remote monitoring systems, SMS‑based interventions) used to support one or more prehabilitation components such as exercise, nutrition, psychological support, or lifestyle modification.
	· Rehabilitation instead of prehabilitation.

	Context
	· All clinical and non‑clinical settings, including hospital‑supervised, community‑based, and fully remote/home‑based interventions. 
· No restrictions will be applied regarding healthcare system, country, or delivery environment to map the full breadth of existing approaches.
	· Review papers.
· Conference papers.
· Protocol papers.



This review will include both unimodal and multimodal technology-based prehabilitation interventions. Unimodal interventions may focus on a single component such as exercise, nutrition, or psychological support, while multimodal interventions may combine two or more of these elements. Including both approaches will allow for comprehensive mapping of the evidence, enable comparison of intervention types, and support the identification of research gaps regarding feasibility, acceptability, accessibility, and patient outcomes.

Due to the proposed work being a scoping review, the outcomes of interest will be broad and exploratory, aiming to identify and map the range of outcome domains used to evaluate technology-based prehabilitation for cancer patients scheduled to receive cancer treatment. All relevant domains reported across included study articles will be extracted, categorised, and synthesised to inform future research and intervention development. These outcome domains may include:
· Clinical outcomes (e.g., postoperative complications, length of hospital stay, readmission rates, physical function).
· Behavioural outcomes (e.g., adherence, engagement, activity levels).
· Psychological outcomes (e.g., quality of life, anxiety, self-efficacy, patient confidence).
· Feasibility and implementation outcomes (e.g., acceptability, usability, recruitment and retention rates, barriers and facilitators).
· Service-level outcomes (e.g., cost-effectiveness, workflow integration, staff perspectives).


Types of sources
This scoping review will consider both experimental and quasi-experimental study designs including randomised controlled trials (RCT), non-RCTs, before and after studies and interrupted time-series studies. In addition, analytical observational studies including prospective and retrospective cohort studies, case-control studies and analytical cross-sectional studies will be considered for inclusion. This review will also consider descriptive observational study designs including case series, individual case reports and descriptive cross-sectional studies for inclusion.

Method
The proposed scoping review will be conducted in accordance with the JBI methodology for scoping reviews [24].  The proposed scoping review has been registered with the Open Science Framework (OSF) as: Technology-Based Prehabilitation for Cancer Patients Before Elective Treatment: A Scoping Review. It can be accessed via: 10.17605/OSF.IO/VNWA7. Any deviations from this protocol during the review will be documented with justifications and timestamps to ensure full transparency.

Search strategy
The search strategy will aim to locate both published and unpublished studies. A three-step search strategy will be utilised in this review.  First an initial limited search of MEDLINE (PubMed) and CINAHL (EBSCO) was undertaken to identify articles on the topic. The text words contained in the titles and abstracts of relevant articles, and the index terms used to describe the articles were used to develop a full search strategy. This initial search strategy was conducted September 2025. The search strategy was then further developed and adapted and then applied to each database including MEDLINE (EBSCO), CINAHL (EBSCO), PsycINFO (EBSCO), Scopus (Elsevier), Cochrane Central Register of Controlled Trials (CENTRAL, Wiley), Web of Science (Clarivate), and AMED (EBSCO). An example search strategy and Boolean string used for CINAHL is available in Appendix I. The search terms and Boolean string used in each database will be tailored to match platform-specific search requirements. Sources of unpublished studies, grey literature, and protocol registries to be searched include ProQuest Dissertations and Theses Global, OpenGrey, TRIP Database, Overton.io, ClinicalTrials.gov, and PROSPERO. The search strategy, including all identified keywords and index terms, will be adapted for each included database and/or information source. The reference list of all included sources of evidence will be screened for additional studies. 

During the search strategy design stage, GW received support from the Lancaster University library team. They helped the researcher define their search strategy, identify MeSH and Boolean terms, and select appropriate search databases. During the design stage it was decided to exclude Embase (Ovid) and Academic search ultimate (EBSCO). Embase (Ovid) was excluded due to the substantial overlap with MEDLINE, which is already included in the search strategy. Academic Search Ultimate (EBSCO) was excluded because it is a broad multidisciplinary database with low precision for health-related topics, offering little unique yield beyond subject-specific sources. To balance comprehensiveness with feasibility, the review prioritises specialist health databases most likely to capture relevant evidence. It was decided to exclude the grey literature databases Policy Commons, ERIC, conference proceedings, and white papers due to overlap with already included databases, limited relevance, and because they do not support reliable extraction of intervention design, outcomes, or implementation factors.

Only studies published since January 1995 will be included. This is because evidence suggests that global use of the Internet for educational, health, military, and recreational use began in 1995 [26]. Older digital interventions (e.g. pagers) will be included only to support historical mapping of conceptual evolution and not treated as directly equivalent to modern app‑ or wearable‑based systems. Database and grey literature searches will be conducted in November 2025; specific dates of each search will be included in the final scoping review.

Study selection
Following the search, all identified citations will be collated and uploaded into Endnote version 21 (Clarivate Analytics, PS, USA). The citations will then be uploaded to Rayyan (Rayyan International Limited, London, UK), which is an online platform that can redefine evidence-based research and decision-making. It is designed for efficient systematic literature review management and enhances research with review automation and data management. Rayyan will be used to remove duplicates. Following a pilot test, titles and abstracts will then be screened for assessment against the inclusion and exclusion criteria for the review. Authors will follow a unique set of screening instructions (Appendix II) to ensure that all articles are screened accurately and correctly. Reasons for exclusion of sources of evidence at full text that do not meet the inclusion criteria will be recorded and reported in the scoping review. After the citations have been fully reviewed in Rayyan, they will then be exported back into Endnote.

During the screening process, title, abstract, and full-text screening will be conducted by two reviewers (GW and LH) to minimise selection bias. Both reviewers will pilot the eligibility criteria on a sample of records to ensure consistency in interpretation, inter-rater reliability will be calculated and expressed via Cohen’s Kappa statistic, with scores closer to 1 indicating stronger agreement. A value of >0.6 will be considered as acceptable inter-rater reliability, as Landis and Koch identified this value as ‘substantial agreement’ [27]. Any disagreements at either screening stage will be resolved through discussion; where consensus cannot be reached, a third reviewer (CG) will adjudicate.

Data extraction
Data will be extracted from papers included in the scoping review using a custom data extraction tool (Appendix III). This tool has been piloted across three different data sources (a primary research article, a clinical trial protocol, and a feasibility research article). Data extracted will include specific details about the title, author, year, aims and purpose, participants, population and sample size, study design, intervention type (mHealth and eHealth), comparator, outcome measures, technological complexity, and other items from the Template for Intervention Description and Replication (TIDieR) checklist [28]. We distinguish four predefined technology complexities: Low‑complexity tools (e.g., SMS reminders, static web resources), app‑based interventions (mobile or tablet apps with structured content), wearable-enabled interventions (continuous or semi‑continuous physiological/activity monitoring), telehealth‑mediated interventions (real‑time remote supervision or coaching). We will also chart intervention intensity, from minimal contact to supported self-management, to clinician supervised. The data extraction tool will be modified and revised as necessary during the review process of extracting and reviewing papers. Any modifications made will be detailed in the full scoping review. If any data are missing or additional data is required, authors of included articles will be contacted. Authors will follow a specific set of data extraction instructions (Appendix IV) to ensure data extraction is accurately completed.

Although the JBI methodology for scoping reviews states that critical appraisal is not required, it will be included to provide context for interpreting findings [24]. The evidence base for technology-based prehabilitation in cancer is heterogeneous and includes feasibility studies, pilot trials, RCTs, non-RCTs, and qualitative research. Assessing methodological quality using the relevant JBI Critical Appraisal Checklists will help highlight strengths and limitations, particularly around feasibility, acceptability, and equity considerations [24]. The checklists that will be utilised include the RCT checklist for all RCT studies, the cohort study checklist for all non-RCTs and single-arm feasibility or pilot studies, and the qualitative study checklist for all qualitative studies. Appraisal results will not be used to exclude studies but will inform the interpretation of evidence, quality of evidence, and identification of research gaps. We will perform a series of structured subgroup syntheses, including comparisons based on technology category, intervention intensity, unimodal vs multimodal prehabilitation, and treatment pathway.

To ensure that feasibility, acceptability, and engagement outcomes are interpreted in a theoretically informed manner, data extraction and synthesis will be guided by two complementary frameworks: the Consolidated Framework for Implementation Research (CFIR) and the Technology Acceptance Model (TAM) [29, 30]. CFIR will be used to identify contextual and implementation-related determinants across five domains, with focus on intervention characteristics, inner and outer setting factors, characteristics of individuals, and implementation processes [29]. TAM will be applied to capture user acceptance constructs, including perceived usefulness, perceived ease of use, behavioural intention to use the technology, and actual use or engagement [30]. To ensure analytical depth and avoid an overly descriptive synthesis, the data extraction tool was intentionally streamlined to prioritise CFIR and TAM constructs as the primary analytic domains, with clinical, psychological, and behavioural outcomes captured as secondary contextual variables. This enables coherent, theory‑informed interpretation without diluting the analysis across an excessively broad range of outcome categories.

Cochrane Risk of Bias (RoB-2) and Risk of Bias in Non-Randomised Studies of Interventions (ROBINS-IV2) tool will be employed to provide a structured assessment of methodological quality across included studies [31]. Although formal critical appraisal is not mandatory for scoping reviews, incorporating these tools will enhance transparency and allow contextual interpretation of findings. The Cochrane RoB-2 tool will be applied to included RCTs, as it provides a robust, standardised framework for evaluating internal validity across key domains such as randomisation, blinding, and outcome reporting [31]. The ROBINS-IV2 tool will be used for included non-randomised and quasi-experimental studies, enabling comparable assessment of potential bias due to confounding, selection, and measurement [31]. These tools are widely recognised for their methodological rigour and compatibility with mixed-method evidence mapping. Findings from these bias assessments will be interpreted with explicit consideration of study quality, sensitivity of conclusions to high risk of bias, and identification of evidence gaps where methodological limitations are prevalent. The results from these tools will not be used to exclude studies, but to provide context for interpreting the evidence base. Where sufficient studies exist within outcome domains, patterns in findings will be examined in relation to risk of bias ratings to avoid overinterpretation of weaker evidence. This method of reporting is consistent with the exploratory purpose of a scoping review.

Data extraction will be conducted independently by the first author. To reduce the risk of error, a two-step process (initial extraction followed by verification of accuracy against the source) will be adopted. Any uncertainties or ambiguities will be documented transparently and, where appropriate, resolved through consultation with the wider review team. This pragmatic approach ensures methodological robustness while acknowledging resource constraints.

Data analysis and presentation
Data will be extracted and charted to directly address the review objectives and questions. Results will be presented in both tabular and graphical formats, supported by a narrative summary. Appendix V outlines the piloted data chart that will be used.

The narrative summary will accompany the tables and figures, providing detailed descriptions of the evidence base, highlighting similarities and differences between interventions, identifying gaps in equity and inclusivity, and discussing implications for future research and clinical practice. Critical appraisal results will be presented in a separate table, to contextualise the strengths and limitations of included studies, but not to exclude them, and a narrative summary will accompany the table to describe the findings. Also, where possible, subgroup patterns will be explored (e.g., unimodal vs multimodal interventions; cancer type; prehabilitation before surgery vs other treatments).

Tabular presentation will be used when structured comparisons of study characteristics is required (e.g., author, year, country, study design, cancer type, intervention type, timing in the cancer pathway, outcomes measured). One large summary table will be used to present the key study characteristics, and intervention details of all included studies. A separate table will be used to group together reported outcomes into predefined domains (e.g., physical, psychological, feasibility, patient experience, post-treatment outcomes, clinical and service-level outcomes). The outcomes reported from the Critical Appraisal Skills Programme (CASP) tools, and the RoB2 and ROBINS-I tools will be reported separately in tabular format to ease visual interpretation.

Graphical/diagrammatic presentation (e.g. Bubble plots) will be used when visualisation improves interpretation of distribution patterns. This method of presentation will be used to highlight the distribution of studies across cancer populations, treatment pathways, and countries, the types of technology-based prehabilitation interventions used, and the outcomes reported across the studies.

Results
The protocol has been developed, and the search strategy has been pilot tested and finalised. Database searches are scheduled to commence March 2026, followed by study selection and screening anticipated to be completed by April 2026. Data analysis and synthesis is expected to begin May 2026, and the results will be ready by October 2026. Results will be submitted for publication in October 2026. The results of the search and the study inclusion process will be reported in full in the final scoping review and presented in the PRISMA 2020 flow diagram [25; figure 1]. 
[image: ]
Figure 1: PRISMA 2020 flow diagram [25].
Discussion
This scoping review following this protocol will map and critically contextualise a rapidly expanding yet methodologically diverse evidence base on technology‑based prehabilitation in cancer care. Although several recent studies have explored aspects of digital prehabilitation, the field remains fragmented, with most existing interventions concentrated in pre‑surgical pathways and centred on multimodal programmes that primarily report feasibility and short‑term physical or psychological outcomes. Current literature offers limited insight into digital approaches for patients preparing for radiotherapy, chemotherapy, immunotherapy, or hormone therapy, and rarely examines implementation determinants, user acceptance, or digital equity considerations [32-34]. By synthesising the full spectrum of technologies and treatment contexts, and analysing patterns using CFIR and TAM constructs, this review aims to provide a more nuanced and theoretically grounded understanding of where the evidence is converging, where substantial gaps remain, particularly in long‑term outcomes, equity, and service‑level implementation, and how these gaps can guide future research and inform the development of scalable, patient‑centred digital prehabilitation pathways.

This protocol presents the methodology for a scoping review that will map and synthesise current evidence on technology-based prehabilitation interventions for cancer patients. The review will highlight priorities for future research, which may include larger trials, longer-term and equity-focussed evaluations, service-level outcomes, and greater inclusion of radiotherapy populations. These findings may inform standardised outcome reporting and clarify the potential role of digital health technologies in supporting prehabilitation and optimising patient recovery.

This review has several strengths, including a rigorous methodology following PRISMA-P (Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols) guidelines and preregistration, clear eligibility criteria using, a comprehensive search strategy of multiple databases, robust screening and data extraction with dual independent reviewers with calibration and Cohen κ for reliability, and the use of structured extraction forms and RoB-2 and ROBINS-I for risk of bias assessment. The main limitations expected are those of the original studies. These include potential ambiguity in reporting, heterogeneity in study design and reporting, selective reporting, and lack of script/code transparency due to proprietary software. Results from this scoping review and could identify areas for future research, such as lack of diversity in participants, potential for integration with telehealth and electronic health records, and device-specific or pathway-specific optimisation.

Several limitations are anticipated. As a scoping review, meta-analysis will not be conducted; therefore, findings will describe rather than quantify efficacy. Additionally, the heterogeneity of interventions, outcome measures, and patient populations may limit direct comparison across studies. Given the rapid pace of digital innovation, newly emerging technologies may also not be captured at the time of publication. Despite these limitations, this review will provide a comprehensive overview of existing research, identify evidence gaps, and guide future studies. It will contribute to understanding how digital approaches can enhance prehabilitation accessibility, adherence, and patient-centred outcomes within cancer care.

Findings will be disseminated though peer-reviewed publication, and conference presentation. They will also be shared through engagement with clinical, research, and patient stakeholder groups to support translations into practice, and future research. Conclusions will emphasise findings from contemporary digital platforms.

Project Timeline
The projected timeline for the study includes title and abstract screening in March 2026, followed by full-text screening in April 2026. Results are anticipated by October 2026. Throughout this period, database searches will be regularly updated to capture any newly published studies meeting the inclusion criteria.
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Appendices
Appendix I: search strategy
	
	Database
	CINAHL

	
	Date of search
	13th October 2025

	Search no.
	Search terms
	Article results

	S1
	(MH "Neoplasms") OR (MH "Neoplasms by Histologic Type") OR (MH "Neoplasms by Site") OR (MH "Neoplasms, Multiple Primary")
	98,386

	S2
	( (MH "Neoplasms") OR (MH "Neoplasms by Histologic Type") OR (MH "Neoplasms by Site") OR (MH "Neoplasms, Multiple Primary") ) OR TI ( cancer* OR oncolog* OR “patients with cancer” OR “oncology patients” OR “cancer patients” OR malignant* OR tumo* OR carcinoma OR “oncolog* disease” OR “oncolog* condition” OR “oncology-related illness” OR “living with cancer” OR “cancer condition” OR “cancerous tumo*” OR “neoplastic disease” OR “diagnosed with cancer” OR “person affected by cancer” OR “cancer care recipient” OR “oncolog* care patient” OR “undergoing cancer treatment” OR “solid tumour disease” ) OR AB ( cancer* OR oncolog* OR “patients with cancer” OR “oncology patients” OR “cancer patients” OR malignant* OR tumo* OR carcinoma OR “oncolog* disease” OR “oncolog* condition” OR “oncology-related illness” OR “living with cancer” OR “cancer condition” OR “cancerous tumo*” OR “neoplastic disease” OR “diagnosed with cancer” OR “person affected by cancer” OR “cancer care recipient” OR “oncolog* care patient” OR “undergoing cancer treatment” OR “solid tumour disease” )
	788,824

	S3
	(MH “Preoperative Care”) OR (MH “Prehabilitation”)
	20,372

	S4
	( (MH “Preoperative Care”) OR (MH “Prehabilitation”) ) OR TI ( prehab OR prehabilitation OR “pre-operative rehabilitation” OR “peri-operative rehabilitation” OR “before surgery rehabilitation” OR “before treatment rehabilitation” OR "pre-rehabilitation" OR “pre-treatment condition*” OR “presurgical optimi*” OR “functional prehab*” OR “oncol* prehab*” OR “pre-treatment care” OR “pre-surgery train*” OR “pre-surgery exercise train*” OR “pre-treatment train*” OR “pre-treatment exercise” OR “preoperative fitness” OR “pre-treatment intervention*” OR “pre-surg* intervention*” OR “physical prepar* for surgery” OR “physical prepar* for treatment” OR “prepar* for treatment” OR “prepar* for surgery” OR “resistance prehab*” OR “resistance exercise” OR “aerobic prehab*” OR “aerobic exercise” OR “pre-surgery physical activity” OR “pre-surgery exercise” OR “physical conditioning program” OR “lifestyle readiness program” OR “integrated pre-surgery care” OR “integrated pre-treatment care” ) OR AB ( prehab OR prehabilitation OR “pre-operative rehabilitation” OR “peri-operative rehabilitation” OR “before surgery rehabilitation” OR “before treatment rehabilitation” OR "pre-rehabilitation" OR “pre-treatment condition*” OR “presurgical optimi*” OR “functional prehab*” OR “oncol* prehab*” OR “pre-treatment care” OR “pre-surgery train*” OR “pre-surgery exercise train*” OR “pre-treatment train*” OR “pre-treatment exercise” OR “preoperative fitness” OR “pre-treatment intervention*” OR “pre-surg* intervention*” OR “physical prepar* for surgery” OR “physical prepar* for treatment” OR “prepar* for treatment” OR “prepar* for surgery” OR “resistance prehab*” OR “resistance exercise” OR “aerobic prehab*” OR “aerobic exercise” OR “pre-surgery physical activity” OR “pre-surgery exercise” OR “physical conditioning program” OR “lifestyle readiness program” OR “integrated pre-surgery care” OR “integrated pre-treatment care” )
	30,326

	S5
	(MH ”Digital Health”) OR (MH “Telehealth”) OR (MH “Telemedicine”)
	38,951

	S6
	( (MH ”Digital Health”) OR (MH “Telehealth”) OR (MH “Telemedicine”) ) OR TI ( smartwatch* OR “wearable tech*” OR “wearable device*” OR smartphone OR app* OR “mobile phone” OR online OR virtual OR wearable* OR “fitness track*” OR “digital health tool*” OR “tech* innovations” OR “digital intervention*” OR “health tech*” OR "eHealth" OR "mHealth" OR “digital platforms” OR “interactive device” OR “smart health tools” OR “health monitoring wearables” OR “health track*” OR “smart wristwear” OR “digital wrist device*” OR “health tracking smartwatch*” OR “health tracking device” OR “fitness companion” OR “health companion” OR “health and fitness companion” OR “real-time track*” OR “exercise wearable” OR telerehab* ) OR AB ( smartwatch* OR “wearable tech*” OR “wearable device*” OR smartphone OR app* OR “mobile phone” OR online OR virtual OR wearable* OR “fitness track*” OR “digital health tool*” OR “tech* innovations” OR “digital intervention*” OR “health tech*” OR "eHealth" OR "mHealth" OR “digital platforms” OR “interactive device” OR “smart health tools” OR “health monitoring wearables” OR “health track*” OR “smart wristwear” OR “digital wrist device*” OR “health tracking smartwatch*” OR “health tracking device” OR “fitness companion” OR “health companion” OR “health and fitness companion” OR “real-time track*” OR “exercise wearable” OR teleprehab* )
	1,600,252

	S7
	S2 AND S4 AND S6
	1,324

	S8
	(MH "Diagnosis") OR (MH "Diagnostic Imaging") OR (MH "Diagnostic Tests, Routine") 
	50,117

	S9
	( (MH "Diagnosis") OR (MH "Diagnostic Imaging") OR (MH "Diagnostic Tests, Routine") ) OR TI ( biopsy OR imaging OR Needle OR "image-guided biopsy" OR "ultrasound" ) OR AB ( biopsy OR imaging OR Needle OR "image-guided biopsy" OR "ultrasound" ) 
	379,780

	S10
	(MH “Malnutrition”)
	14,545

	S11
	(MH “Malnutrition”) OR TI ( "weight loss" OR "weight reduc*" OR obesity OR overweight OR malnurish* ) OR AB ( "weight loss" OR "weight reduc*" OR obesity OR overweight OR malnurish* ) 
	160,804

	S12
	S9 AND S11
	5,181

	S13 
	S7 NOT S12
	1,321

	S14
	S13 (published from January 1995)
	1,307














Appendix II: Screening instructions
	1. Title and abstract screening
	· Assess whether the record is potentially relevant to the review objectives and research questions.
· Records that clearly do not meet the inclusion criteria will be excluded.
· Any articles that the screener is uncertain of based on the inclusion criteria will be included for full-text screening.

	2. Full-text screening
	· Full-text articles will be retrieved for all records deemed potentially relevant.
· The screener will assess eligibility using the predefined inclusion and exclusion criteria.
· Reasons for exclusion at this stage will be recorded.

	3. Process for resolving disagreements
	· All screening will be conducted independently.
· If the screener is uncertain of any articles, they will request support from their master dissertation supervisors. This will ensure any disagreements or uncertainties are resolved.

	4. Documentation
	· Screening decisions will be documented in a screening log within Rayyan.
· A PRISMA flow diagram will summarise the selection process.














Appendix III: Data extraction tool
	Headings
	Description

	Custom study extraction information
	Tier 1

	
	Author, year, county
	

	
	Study design
	

	
	Population and sample size
	

	
	Treatment pathway
	

	
	Digital intervention type
	

	
	Technological complexity
	

	
	Intervention intensity
	

	
	Clinical mediation level
	

	
	CFIR
	Complexity, adaptability, resources, workflow, participant benefit

	
	TAM
	Perceived usefulness, perceived ease of use, behavioural intention, engagement

	
	Tier 2

	
	Clinical outcomes
	

	
	Psychological outcomes
	

	
	Behavioural outcomes
	

	
	Tier 3

	
	Equity/accessibility outcomes
	

	TIDieR checklist
	Why
	

	
	What
	

	
	Who provided
	

	
	How
	

	
	Where
	

	
	When and how much
	

	
	Tailoring
	

	
	Modifications
	

	
	How well
	




Appendix IV: Data extraction instructions
	1. Read
	Read the full text of each included study carefully before beginning extraction.


	2. Complete the extraction tool
	Complete all parts on the extraction tool.

	3. Record all parts of the data
	Record data verbatim from the study where possible; if interpretation is required, note this clearly.


	4. Missing data
	Do not leave any parts of the data extraction tool blank. Use “Not reported” if data is unavailable.


	5. Check consistency
	Check consistency with the inclusion/exclusion criteria and note any uncertainties that may need discussing.


	6. Data saving
	Save the extracted data in a designated file, following version control procedures.



















Appendix V: Piloted data chart

	Author, year, country
	Study design
	Population
	Intervention type
	Intervention components
	Timing in cancer pathway
	Comparison
	Feasibility and acceptability outcomes
	Patient outcomes
	Equity/Accessibility factors
	Key findings

	
	
	
	
	
	
	
	
	
	
	

























Appendix VI: PRISMA-P
PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to address in a systematic review protocol* Green text indicates completed.
	Section and topic
	Item No
	Checklist item

	ADMINISTRATIVE INFORMATION

	Title:
	
	

	 Identification
	1a
	Identify the report as a protocol of a systematic review

	 Update
	1b
	If the protocol is for an update of a previous systematic review, identify as such

	Registration
	2
	If registered, provide the name of the registry (such as PROSPERO) and registration number

	Authors:
	
	

	 Contact
	3a
	Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding author

	 Contributions
	3b
	Describe contributions of protocol authors and identify the guarantor of the review

	Amendments
	4
	If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; otherwise, state plan for documenting important protocol amendments

	Support:
	
	

	 Sources
	5a
	Indicate sources of financial or other support for the review

	 Sponsor
	5b
	Provide name for the review funder and/or sponsor

	 Role of sponsor or funder
	5c
	Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol

	INTRODUCTION

	Rationale
	6
	Describe the rationale for the review in the context of what is already known

	Objectives
	7 – we have used PCC rather than PICO
	Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, comparators, and outcomes (PICO)

	METHODS

	Eligibility criteria
	8– we have used PCC rather than PICO
	Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years considered, language, publication status) to be used as criteria for eligibility for the review

	Information sources
	9
	Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey literature sources) with planned dates of coverage

	Search strategy
	10
	Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated

	Study records:
	
	

	 Data management
	11a
	Describe the mechanism(s) that will be used to manage records and data throughout the review

	 Selection process
	11b
	State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review (that is, screening, eligibility and inclusion in meta-analysis)

	 Data collection process
	11c
	Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any processes for obtaining and confirming data from investigators

	Data items
	12 – we have used PCC rather than PICO
	List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data assumptions and simplifications

	Outcomes and prioritization
	13
	List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with rationale

	Risk of bias in individual studies
	14
	Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or study level, or both; state how this information will be used in data synthesis

	Data synthesis
	15a
	Describe criteria under which study data will be quantitatively synthesised

	
	15b
	If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of combining data from studies, including any planned exploration of consistency (such as I2, Kendall’s τ)

	
	15c
	Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression)

	
	15d
	If quantitative synthesis is not appropriate, describe the type of summary planned

	Meta-bias(es)
	16
	Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies)

	Confidence in cumulative evidence
	17
	Describe how the strength of the body of evidence will be assessed (such as GRADE)


* It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647.
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