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The undersigned confirm that the following protocol has been agreed and accepted and that the Chief Investigator agrees to conduct the study in compliance with the approved protocol and will adhere to the principles outlined in the Declaration of Helsinki, the Sponsor’s SOPs, and other regulatory requirement.

I agree to ensure that the confidential information contained in this document will not be used for any other purpose other than the evaluation or conduct of the investigation without the prior written consent of the Sponsor.

I also confirm that I will make the findings of the study publicly available through publication or other dissemination tools without any unnecessary delay and that an honest accurate and transparent account of the study will be given; and that any discrepancies from the study as planned in this protocol will be explained.

	Chief Investigator:


	Signature: ........................................................
	
	Date: 

	Name: (please print): Dr Daniel Bailey
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[bookmark: _Toc33447949][bookmark: _Toc70503502]KEY STUDY CONTACTS
	hief Investigator
	Dr Daniel Bailey
Department of Life Sciences
Brunel University London
Kingston Lane
Uxbridge
UB8 3PH
Tel: 01895 265363
Email: Daniel.bailey@brunel.ac.uk

	Sponsor
	Brunel University London
Kingston Lane
Uxbridge
UB8 3PH

	Funder
	Abbeyfield Research Foundation (grant number: BAILEY2020)




[bookmark: _Toc33447950][bookmark: _Toc70503503]STUDY SUMMARY
	Study Title
	Reducing sarcopenia and maintaining independent living in frail older adults via reductions in sitting time: The Frail-LESS (LEss Sitting and Sarcopenia in Frail older adults) intervention

	Short title
	[bookmark: _Hlk57034257]The Frail-LESS study

	Study Design
	Randomised controlled feasibility trial

	Study Participants
	Older adults with mild frailty

	Planned Size of Sample
	60 participants

	Planned Study Period
	18 months



[bookmark: _Toc33447951][bookmark: _Toc70503504]ROLE OF STUDY SPONSOR AND FUNDER
The Sponsor of this study is the Brunel University London. The sponsor is responsible for the overall conduct and management of the study. The funder, Abbeyfield Research Foundation, has reviewed the study protocol as part of the grant award process. The funder will not have any involvement with the conduct of the study, data analysis or presentation of the findings. 

[bookmark: _Toc33447952][bookmark: _Toc70503505]ROLES AND RESPONSIBILITIES OF STUDY MANAGEMENT COMMITEES
PROJECT TEAM
The project team will comprise of the Principal Investigator, the co-investigators and the Research Assistant. The team will meet every 3 months to discuss day-to-day running of the project, direction of the research, participant recruitment and conduct/amendments to the protocols as relevant. Updates from these meetings will be provided to the PSC.

TRIAL STEERING COMMITTEE (TSC)
[bookmark: _Hlk57896411]The TSC comprises of an independent Chair, an independent expert in the study area, a lay person, the principal investigator and one co-investigator and will meet every 6 months. The TSC will advise, via the Chair, on relevant aspects of the project to the funder, sponsor and host institution. It will monitor progress of the project, protocol adherence, substantial protocol amendments and participant safety. The TSC will also advise the investigators on all aspects of the project.

PUBLIC ADVISORY GROUP (PAG)
[bookmark: _Hlk57811757]The PAG will implement their terms of reference from the onset which will focus on three core areas: supporting the development and direction of the research, development of information resources and dissemination of research findings. The PAG will be comprised of an independent chair, the Principal Investigator, and three older adults from the Brunel Older People’s Reference Group. The PAG will meet every 3 months.
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[bookmark: _Toc70503508]STUDY PROTOCOL
[bookmark: _Toc33447956][bookmark: _Toc70503509]BACKGROUND
[bookmark: _Hlk40873376][bookmark: _Toc33447957][bookmark: _Hlk40873432]Sarcopenia is a progressive and generalised loss of muscle mass and muscle function with advancing age1. This condition is associated with a range of health problems such as functional disability, falls, unplanned hospital admissions, poor quality of life, osteoporosis, cardiovascular disease and early death2. Sarcopenia causes a rapid rate of decline in activities of daily living (ADL) in community-dwelling older adults with 19-39% of adults with sarcopenia becoming dependent in ADL over a 2 year period3. The prevalence of sarcopenia is difficult to establish due to lack of a consensus definition. However, the prevalence in older community-dwelling populations could be as high as 29%4. In community-dwelling older men and women in the UK, the prevalence of sarcopenia was 4.6% and 7.9%, respectively5. Analysis of half a million people from the UK Biobank found that the prevalence of probable sarcopenia (low hand grip strength) was 5.3% in 40-70 year-olds and this increased with age: 2.5%, 4.5%, and 7.6% in the 40–49, 50–59, and 60–70 age groups, respectively6. Sarcopenia thus represents a major clinical problem for older adult public health due to its prevalence and health consequences.
[bookmark: _Hlk40873453][bookmark: _Hlk40873500]Sarcopenia is considered one of the main contributors to the development of frailty and is a key mediator of the pathway through which the negative health outcomes of frailty arise7. Frailty is characterised by diminished strength, endurance, and physiologic function that increases vulnerability to dependency and death8. The presence of mild frailty increases the risk of all-cause mortality, unplanned hospitalisation and nursing home admission by 92%, 93% and 89%, respectively9. The risk of these adverse health outcomes is markedly higher when adults progress to moderate and severe frailty9. It is thus vital to develop interventions that reduce the progression of sarcopenia and frailty in older adults who are mildly frail to maintain their independent living and reduce the risk of health problems.
Sedentary behaviour is defined as any waking behaviour with a low energy expenditure while sitting, lying or reclined. The general older adult population spend 9.4 hours a day being sedentary (equivalent to 65-80% of their waking day) according to a systematic review of 350,000 participants across 22 studies10. Sedentary time is significantly higher in frail adults than non-frail (9.6 vs. 8.2 hours/day) when measured using accelerometers11. This is problematic as daily sitting time is negatively associated with muscle mass and physical function12,13 and each additional hour of daily sitting increases sarcopenia risk by 33% in community-dwelling older adults14. More frequent breaks in sitting (i.e. moving from sitting to standing or walking) is related to better physical function, reduced difficulty in ADL, lower frailty level and 45% reduced risk of sarcopenia in older adults13,15-17. Reducing and breaking up sitting is recommended in UK physical activity guidelines for older adults and is particularly encouraged for frail older adults for whom more strenuous activities are less feasible18. Interventions are thus needed that reduce and break up sitting to improve sarcopenia, slow progression of frailty and maintain independent living.
	 
The need for a new intervention: A number of interventions have shown promise for reducing sedentary behaviour in community-dwelling older adults19. For example, an 8-week intervention consisting of five phone calls using motivational interviewing, goal setting, self-monitoring diaries and mailed feedback significantly reduced sitting by 27 minutes and increased breaks in sitting by 2 per day20. However, interventions focusing on reductions in sitting in older adults have been short-term (<3 months), poor quality, have lacked evaluation of health outcomes relevant to older adults, and have predominantly been conducted with generally healthy participants19. In what appears to be the only randomised controlled trial (RCT) in older adults, a 12-week intervention using face-to-face and phone consultations, goal setting, and self-monitoring using a wearable device and smartphone app interface significantly improved physical function (standing up from a chair)21. There appears to be just one study in frailer older adults, which trialled an intervention using face-to-face motivational interviewing, functional test feedback, visual and real-time feedback on sitting using a wearable device. After 14 weeks, there were significant improvements in physical function (timed up and go and sit-to-stand tests) and quality of life despite no significant change in total sitting time22. However, this pilot study was underpowered to detect changes in sitting and did not include a control group to allow comparison with usual care. The limited evidence available suggests that interventions may be effective for reducing sitting and could improve physical function and wellbeing in older adults. However, there is very limited evidence of effectiveness in frail older adults, which is essential to understand if reducing sitting can help maintain functional independence and improve their wellbeing. Furthermore, the feasibility, safety and acceptability of an intervention to reduce and break up sitting that is delivered remotely and suitable during times of social isolation or social distancing has not been evaluated. This is important for older adults who are socially isolated (i.e. lack a sense of belonging socially and lack engagement with others, which may represent 7-17% of the older population23), unable to leave the home, unable to travel to intervention venues, or do not engage due to inconvenience. This is particularly relevant for older adults during COVID-19 who need to be stringent with social distancing due to a higher risk of severe illness and death, regardless of their medical condition24. The median age of COVID-19-related hospital admissions in the UK is 73 years and adults aged 60-69 and 70-79 years have a 163% and 400% increased risk of dying while in hospital than younger adults25. Their usual opportunities to be active during travel, leisure (e.g. attending exercise or rehabilitation sessions) and socially supported activity (e.g. walking with friends) could be reduced. Sitting time may be higher for domestic entertainment purposes, such as watching TV, using a computer and reading. Indeed, screen time increased and physical activity levels decreased significantly in the general population during the early stages of the pandemic in China26. The COVID-19 pandemic could thus be exacerbating the progression of sarcopenia and frailty, which could lead to an accelerated loss of independence. It is thus critical that an intervention is available that can be delivered remotely to support frail older adults in reducing and breaking up their sitting during times of social distancing and isolation, economic constraints, access difficulties and remote healthcare support.

[bookmark: _Toc70503510]STUDY AIMS AND OBJECTIVES
The primary aim of this study is to examine the feasibility of conducting an RCT of a remotely delivered intervention to support frail older adults in reducing and breaking up sitting.

The main objectives are to:

1.	Establish and refine a recruitment strategy, determine participant attrition in the trial, and evaluate completion rates for the outcome measures.
2.	Assess the acceptability of randomisation to the intervention and usual care, acceptability and safety of the intervention and data collection procedures, and intervention fidelity and adherence.

[bookmark: _Hlk57801902]The secondary objectives are to derive preliminary estimates of intervention effects on (a) sarcopenia, (b) physical functioning, (c) sarcopenia-specific quality of life, (d) device measured daily sitting, prolonged sitting, breaks from sitting, standing and stepping, and (e) psychological wellbeing, mood and quality of life.

[bookmark: _Toc33447958][bookmark: _Toc70503511]STUDY DESIGN/METHODS
[bookmark: _Toc33447959][bookmark: _Toc70503512][bookmark: _Hlk57802072]Study design
This will be a mixed-methods randomised controlled feasibility trial with an embedded process evaluation conducted in line with MRC guidelines for the development and evaluation of complex interventions27. After baseline measures, each participant will be randomised to either an intervention or control group. The 24-week intervention period will then commence and follow-up measurements will be repeated at 12 and 24 weeks after baseline measures. A 6-month duration was deemed appropriate for (a) addressing the main aims of the study in relation to intervention acceptability, safety, adherence and study attrition, and (b) enabling chronic adaptations to occur in relation to measures of sarcopenia.

[bookmark: _Toc70503513]Participants
The inclusion criteria are:
· [bookmark: _Hlk57814206]Community-dwelling older adults aged ≥65 years.
· [bookmark: _Hlk58252534][bookmark: _Hlk57892657][bookmark: _Hlk58252516]Mild frailty classified according to the Clinical Frailty Scale28. This describes people who have more evident slowing, and need help in high order instrumental activities of daily living (finances, transportation, heavy housework, medications). Typically, mild frailty progressively impairs shopping and walking outside alone, meal preparation and housework.
· [bookmark: _Hlk57118225]Spend the majority of the day (>60%) sitting. This will be initially measured by self-report using the International Physical Activity Questionnaire item on daily sitting (“During the last 7 days, how much time did you spend sitting on a week day?”). This will be confirmed with a device-based measure during baseline data collection. 
· [bookmark: _Hlk57118252][bookmark: _Hlk57023872]Functional Ambulation Category rating of ≥4 i.e. able to ambulate independently with or without a walking aid on level surfaces without supervision or assistance from another person29 (see Screening questionnaires in supporting documents).

Exclusion criteria are:
· [bookmark: _Hlk57024211][bookmark: _Hlk57814232]Unable to ambulate independently.
· Unable to communicate in English in order to meet the requirements of the study procedures.
· Any unstable medical conditions.
· Cognitive impairment (score ≥7 in the 6 Item Cognitive Impairment Test30; see Screening questionnaires). This test will be administered over the phone by a researcher.
· Fitted with a pacemaker as this would preclude participants from completing the muscle mass measurements.

[bookmark: _Toc70503514]Sample size
[bookmark: _Hlk57895457]Sample sizes between 24 and 50 have been recommended for feasibility studies31,32. To enable us to evaluate acceptability of the intervention, acceptability to randomisation, and attrition in each study group (n=20 in each), we will target a sample size of 40. To allow for 30% attrition, we aim to recruit 60 participants for the study.

[bookmark: _Toc70503515]Recruitment
[bookmark: _Hlk57888237][bookmark: _Hlk58252697]This will be via GPs where study information will be sent out via the GP practice SMS text messaging services to potentially eligible patients. Patients with mild frailty (electronic frailty index [eFI] score of 0.13-0.249) will be identified using a database search based on the eFI, which all GP practices are required to use for adults aged ≥65 years. This will be supported by Local Clinical Research Networks. We will also recruit via our Brunel Older People’s Reference Group via an email to the group, library and church groups (via email; see email to gatekeepers in supporting documents), community groups, social media and a project webpage (https://tinyurl.com/Frail-less-study). Participants recruited via these latter routes will be mapped back to their GP practice. Potentially eligible participants will be asked to express their interest in a variety of ways by email, phone, returning a reply slip to the research team, or by scanning a QR code provided on recruitment materials that will take them to the project website in which a webform (hosted on Qualtrics) allows individuals to confidentially provide their name and email address. A researcher will then contact interested volunteers by email and telephone to screen them. 

[bookmark: _Toc70503516]Screening and eligibility confirmation
[bookmark: _Hlk57805569]Individuals who express interest in taking part will be screened via email and telephone by a member of the research team according to the inclusion criteria above (see Screening questionnaires in supporting documents). Individuals who remain potentially eligible will be invited to complete baseline data collection after providing informed consent. Eligibility will be confirmed in relation to frailty status by a Chartered Physiotherapist on arrival to the baseline data collection session. Eligibility in relation to sitting >60% of the day will also be confirmed during baseline activity monitoring assessment (see below). This will involve each participant enrolled into the study wearing an activity monitor for a period of 7 continuous days. If a participant does not sit for this proportion of the day, they will be excluded from the study after being provided with feedback on their sitting time and being thanks for their involvement thus far.

[bookmark: _Toc70503517]Randomisation
[bookmark: _Hlk57895487]Participants will be individually randomised in a 1:1 (intervention:control) ratio using a fixed block size of four. This approach is being used to increase the likelihood of balanced numbers in the trial arms. The randomisation will be conducted by a researcher independent from the study team. The research team and participant will be blinded to each participant’s group allocation until baseline data collection measurements have been completed and their eligibility confirmed.

[bookmark: _Toc70503518][bookmark: _Hlk40873913]The Frail-LESS (LEss Sitting and Sarcopenia in Frail older adults) intervention
[bookmark: _Toc70503519]Intervention development
[bookmark: _Hlk57035785][bookmark: _Hlk40874073]The Frail-LESS intervention; which comprises of tailored feedback, education, a wearable device, health coaching and peer support to help reduce and break up sitting; was developed following the Medical Research Council guidance for developing and evaluating complex interventions27. We developed the intervention using the Behaviour Change Wheel (BCW), which has the COM-B (Capability, Opportunity, Motivation-Behaviour) system at its hub. This provides a framework enabling translation of a COM-B behavioural diagnosis to the design of an evidence-informed intervention33. We used the BCW framework to conduct a mapping exercise of barriers and facilitators for reducing and breaking up sitting time to the BCW intervention functions and policy categories through which those functions would be supported. Next, the optimal behaviour change techniques (BCTs)34 to reduce and break up sitting and their mode of delivery were identified. The barriers, facilitators and BCTs were drawn from a systematic review and thematic synthesis of older adults’ perceptions of sedentary behaviour, which included 351 participants across 15 studies35. This approach has been used to develop cost-effective interventions that significantly reduced sitting and improved cardiovascular health and psychological wellbeing in office workers in the short and long-term36-39 and within a community setting40. The proposed intervention was then refined following consultation with the Brunel Older people’s Reference Group taking into consideration the APEASE criteria (Acceptability, Practicability, Effectiveness/cost-effectiveness, Affordability, Safety/side-effects, Equity)41 and the ability for the intervention to be delivered remotely.
The mode of delivery of the BCTs in this intervention will be the use of tailoring and technology (as described below), which older adults most frequently identified for reducing sitting time in a systematic review35. A meta-analysis also reported significant reductions in sedentary time and improvements in physical functioning in response to technology behaviour change interventions in older adults42. The intervention takes into account that some older adults may find the use of technology problematic35 by allowing participants to tailor the mode of delivery of the tailored feedback, education programme and peer support as described below.

[bookmark: _Toc70503520]Intervention protocol
Each participant randomised to the intervention group will receive the Frail-LESS intervention for approximately 24 weeks. The tailored feedback sheet, education programme and wearable device will be provided to each participant by the research team at the start of the intervention, which commences after randomisation to this study group. After randomisation to this group, participants will be asked to indicate their preferences for receiving each of the intervention components as per below.
[bookmark: _Hlk42175442]Tailored feedback: Each intervention participant will receive a personalised feedback sheet based on their baseline sitting measurement. This will include a graphical representation and written explanation of their total sitting time, prolonged sitting and number of breaks from sitting. The sheet will be emailed or sent by post depending on participant preference.
Education programme: Participants will be provided with a link to an online education programme (viewable via a computer or smart device) or will be sent the programme in a paper-based workbook form dependent on personal preference. The programme will cover information on the health risks of sitting too much, benefits of reducing sitting, awareness of own sitting time, goal setting, action planning, potential barriers, and examples of adaptable activities to reduce sitting based on preference and capabilities (e.g. sit to standing gradually with less support from arms, standing, mini squats, calf raises, walking). 
Wearable device: A Garmin Vivofit wrist-worn device (https://buy.garmin.com/en-GB/GB/p/582444) will be provided to each participant and will be accompanied by a guidance document for its use. The device tracks sitting time, steps and calories burnt. A coloured move bar fills up to alert the user if they have been sitting for too long and prompts the user to get up and walk for a couple of minutes so the bar can be reset. The user can connect the device to a smartphone app or website if they wish to so they can set and monitor goals and access real-time feedback.
Health coaching: Participants will have an individual health coaching session with a health coach within 3-5 days after being provided with the above intervention components. Further support will take place at approximately 2, 6, 12 and 18 weeks after the start of the intervention. All health coaching sessions will take place via video call or telephone based on participant preference. The consultations will be semi-structured tailored sessions harnessed on the G.R.O.W (Goals, Reality, Options, Will) model43 that will take each participant through the four stages to enhance/enable intrinsic self-determined motivation, capability and opportunity. The initial session will focus on a discussion around Goals, Reality (barriers to reducing sitting), Options (self-selected behaviour change tools), and Will (confidence to change, how to action plan and monitor progress). Subsequent calls will involve reviewing goals and problem-solving.
	Peer support: Participants will be provided with the opportunity to join a Frail-LESS support group to provide one another peer support. The group will interact using a WhatsApp and/or Facebook group, exchanging phone numbers and/or email addresses. A support group meeting will be organised every other month by the research team for members to attend in person or virtually.

[bookmark: _Toc70503521]Control group
Participants randomised to this group will not receive any intervention but will complete the same measurements as the intervention group. After the trial has concluded, they will be offered use of the intervention package for 24 weeks except from the health coach support.

[bookmark: _Toc70503522]Data collection
[bookmark: _Hlk57102288]Participants enrolled into the study will be invited to complete baseline measures, which will include demographic data (date of birth, sex, ethnicity, employment status, comorbidities, living alone/with others, access to a green space, type of home, stairs to home, COVID-19 circumstances e.g. vaccinated, social distancing, shielding, self-isolating, current or previous COVID-19 diagnosis), height using a portable stadiometer and weight using electronic weighing scales. The below measures will be collected at baseline and then 12 and 24 weeks after baseline measures have been completed. All questionnaires will be completed online using Qualtrics (Qualtrics, London, UK) or paper-based dependent on participant preference. Each participant will receive a £10 shopping gift voucher at each data collection time point if they take part in the data collection procedures and return the activity monitor to the research team. Travel expenses will also be reimbursed for visits made to the university for data collection.
[bookmark: _Hlk39755434]COVID-19 contingency: If there are restrictions in place at government or university level that mean study participants are unable to attend in-person laboratory testing, then the measures will take place at participants’ homes and/or be adapted as described where relevant below.

Trial feasibility: This will be assessed based on recruitment, retention rates and missing data rates for each of the study measurements.

	Sarcopenia: This will be measured in line with the European consensus definition44. Hand grip strength using a hand grip dynamometer (Takei Scientific Instruments Co., Ltd, Niigata, Japan) will measure muscle strength. Information on the presence of any co-morbidities that may interfere with hand grip measures (e.g. arthritis) will be collected by self-report prior to the measure being taken. This will be performed on the dominant hand whilst standing with the elbow fully extended. Participants will complete three maximum attempts with a 1-min rest between each and the average recorded45. The Bodystat 1500 (Bodystat Ltd, Isle of Man) bioelectrical impedance device will be used to estimate muscle mass. Participants will be required to fast for 4 hours prior to this measurement and to avoid vigorous physical activity (i.e. physical activity that makes you breathe hard and fast and would make it not possible to say more than a few words without pausing for breath), caffeine and alcohol to standardise hydration status, which can affect estimates of body composition when measured via bioelectrical impedance analysis46. Physical performance will be measured using the Short Physical Performance Battery (SPPB) which includes standing balance, walking speed and rising from a chair47. Standing balance will be tested using tandem, semi-tandem and side-by-side stands. A researcher will demonstrate the task and will then support one arm while the participant positions their feet. The support will then be released and timing started. Timing will be stopped when the feet move, the participant grasps the researcher for support or once 10 seconds has passed. For the semi-tandem stand, the heel of one foot (participant’s preference) is placed to the side of the first toe of the other foot. If this position cannot be held for 10 seconds, participants will be assessed with the feet in the side-by-side position. If the semi-tandem position is held for 10 seconds, participants will also be evaluated in the full tandem position (up to 10 seconds) with the heel of one foot directly in front of the toes of the other foot. An 8-foot walking course will be used to evaluate walking speed with participants instructed to "walk to the other end of the course at your usual speed, just as if you were walking down the street to go to the shop”. The walk will be timed and will be performed twice with the fastest time used for analysis. The rising from a chair task will be completed using a straight-backed chair placed next to a wall. Participants will fold their arms and be instructed to stand up once from the chair. If this is performed successfully, participants will be asked to stand up and sit down as quickly as possibly five times, which will be timed. Each of the SPPB tests are scored on a 0-4 scale following published guidelines47. In addition to these measures, the SARC-F questionnaire (see Data collection questionnaires in supporting documents) will be used for participants to self-report their ability to carry a heavy load, walking, rising from a chair, climbing stairs, and falls frequency48. The SARC-F has been validated for sarcopenia classification that has comparable predictive ability to international diagnostic criteria44.
COVID-19 contingency: If laboratory testing is not possible due to COVID-19, a member of the research team will attend each participant’s home to take the physical sarcopenia measures (i.e. hand grip, muscle mass, standing balance, walking speed and rising from a chair) following the protocols described above. For participants considered at high risk of a fall, a researcher will be within an outstretched arms distance so that they can provide support if needed during the balance, walking speed and rising from a chair tasks (if the chair has no arms). For muscle mass measures, participants will be asked to place the electrode pads on themselves under guidance from a researcher. For the walking speed test, if there is not an 8-foot space available, a shorter course using the maximum available distance will be used and standardised within participant. The height of the chair used will be measured and a photo taken to ensure that the same chair is used in the subsequent time points.

Physical function: In addition to the SBBP measures, difficulty with ADL will be assessed using the validated Groningen Activity Restriction Scale49, which asks participants to rate their level of independence for 18 frequent daily activities e.g. dressing yourself, going up and down stairs, making the bed (see Data collection questionnaires in supporting documents).

Sitting, standing and stepping: This will be measured using the activPAL device, which will be worn on the thigh for 24 hours per day for 7 consecutive full days. This device provides valid and reliable measures of sitting, standing, stepping and postural transitions50,51. Participants will record the time they woke up and got out of bed, any times they undertook employed work, time they went to bed, and if the device was removed in a diary. A researcher will help each participant with attaching the monitor to their thigh and provide them with a copy of the diary during their data collection session. A guidance document and video will also be provided advising participants on how to attach the device in case they need to re-attach it during the monitoring period.
[bookmark: _Hlk53579700]COVID-19 contingency: The activPAL device and diary will be provided to participants during a data collection session taking place in each participant’s home. Participants will be required to attached the activity monitor to themselves under guidance from a researcher. 

[bookmark: _Hlk57116500]Mood, wellbeing and quality of life: Sarcopenia-specific quality of life will be measured using the validated SarQoL questionnaire52 (see SarQol questionnaire in supporting documents), which measures quality of life across seven domains: (1) physical and mental health, (2) locomotion, (3) body composition, (4) functionality, (5) ADL, (6) leisure activities, and (7) fears. The SarQol is scored using an automated code available from www.sarqol.org. Health service use, prescription use and pain relief medication use will be self-reported using a modified version of the Client Service Receipt Inventory (see Data collection questionnaires). The feasibility of collecting these measures is important to inform cost-effectiveness evaluation in a full trial. The Positive and Negative Affect Schedule will measure positive and negative mood53 (see Data collection questionnaires). Subjective wellbeing will be measured using the Office for National Statistics 4-item scale54 (see Data collection questionnaires).

[bookmark: _Hlk43211416][bookmark: _Hlk57117026]Safety: Pain (using a 100-mm visual analogue scale)55 and fatigue (using the Fatigue Severity Scale56) over the last week will be measured in addition to self-reported number of episodes of falls, unplanned hospital admissions, unplanned GP visits and adverse at each data collection point (see Data collection questionnaires). Adverse events will also be recorded ad-hoc if reported by a participant.

Process evaluation, intervention acceptability and fidelity: A process evaluation will help to understand the contextual factors that might affect implementation and outcomes of the intervention, implementation of the trial itself, mechanisms helping to explain the impact of the trial, reasons for non-participation and intervention fidelity (i.e. BCTs received vs. those intended and level of engagement across the intervention components)57. Process evaluation questionnaires with scaled, closed and open questions will be completed by all participants (see Process Evaluation questionnaires in supporting documents). Semi-structured individual in-person, video call or phone call interviews will be conducted by a researcher with a subset of control and intervention participants to evaluate suitability of data collection procedures and if completing these measures or being part of the control group motivated them to change their lifestyle behaviours (see Interview schedules in supporting documents). Interviews with intervention participants will also evaluate intervention acceptability (including compliance with intervention components, facilitators and barriers to participation/compliance) and other aspects of APEASE41. Health coaches will also be interviewed to assess the feasibility and fidelity of delivering the coaching sessions. They will also be asked to record 30% of their coaching sessions, which will be used in training booster ‘supervision’ sessions to monitor health coaching G.R.O.W and BCT delivery and so that additional support can be provided to increase intervention fidelity. Individuals who were eligible but did not volunteer to take part and those who dropped out during the study will be invited to complete a questionnaire to explore the reasons for this (see Non-participation and Withdrawal questionnaires in supporting documents). The number of health coaching sessions that the participants attend will also be recorded. Interviews with participants will be conducted until no new information (themes) is being provided (likely n=15 participants58). Interviews will be conducted with all health coaches to assess the feasibility and fidelity of delivering the sessions using the G.R.O.W model and delivery of the intended BCTs.
	
[bookmark: _Toc70503523]Data analysis
Data will be analysed using both quantitative and qualitative approaches centred around trial feasibility, safety, and intervention acceptability and fidelity.

[bookmark: _Toc70503524]Trial feasibility and safety
Participant eligibility (number of participants eligible / number of participants assessed for eligibility x 100), participant recruitment (number of participants randomised / number of eligible participants screened x 100), participant retention (number of participants who complete follow up measures / number enrolled into the study x 100) and missing data (number of complete datasets for each outcome measure / number of participants enrolled into the study x 100) rates will be calculated to assess trial feasibility. To assess trial safety, the frequency of falls, hospital admissions and serious adverse events will be calculated in addition to exploring trends in pain and fatigue (using mean±SD). 

[bookmark: _Toc70503525]Process evaluation, intervention acceptability and fidelity
All interviews will be transcribed verbatim and analysed using the Framework Method59. This will enable identification of how acceptable the participants found the intervention and any improvements needed, the intervention’s active ingredients (e.g. the process through which participants engaged in different parts of the intervention), appropriateness of data collection procedures, and feasibility of the health coaching and peer support. The intervention will also be evaluated in the context of the APEASE criteria of the BCW41. This will explore the intervention’s Affordability (Can it be delivered financially?), Practicability (Can it be delivered as designed?), Effectiveness and cost-effectiveness (Does it work, is it cost-effective?), Acceptability (Is it judged appropriate by relevant stakeholders?), Side-effects/safety (Does it have any unwanted side-effects or unintended consequences?), and Equity (Will it reduce or increase the disparities in health/wellbeing and can it be accessed without causing disparity?). Each intervention strategy and BCT will then be scored on a rating scale for each of the APEASE criteria41. Intervention fidelity will be explored in terms of participant and health coach’s experiences during the intervention in relation to the proposed protocol. Rating scales within the process evaluation questionnaires will be analysed using descriptive statistics. Open-ended responses will be used to deductively identify content related to the APEASE criteria.

[bookmark: _Toc70503526]Preliminary effects of the intervention
Descriptive statistics will be used to summarise and explore trends in the primary (sarcopenia) and secondary outcomes (physical function; sarcopenia-specific quality of life; daily and prolonged sitting, breaks in sitting, standing and stepping; mood, wellbeing and quality of life). Continuous data will be summarised as mean±SD and categorical data as frequency, counts and percentages. Cohen’s d effect sizes will be used to explore magnitudes of change.


[bookmark: _Toc70503527]Data storage
Personal participant data will be retained for a period of 12 months following the study end date. Research data will be retained for a period of 10 years following the study end date.
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