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Abstract

Background
Physical activity (PA) and good nutrition are key to maintaining independence and reversing frailty among older adults. 

Objective
To evaluate the feasibility and acceptability of training volunteers to deliver a remote multimodal intervention to older people with frailty after hospital discharge.

Design
Quasi-experimental mixed-methods feasibility study. 

Setting, and Participants
Twenty-seven older adults (mean age 80 years, 15 female) with frailty (Clinical Frailty Status ≥5) were enrolled from a National Health Service South England hospital, UK. 

Intervention
Volunteers were trained to deliver a 3-month intervention, comprising exercise, behaviour change, and nutrition guidance in a group, or one-to-one, using telephone or online platforms.

Measurements
Feasibility was assessed by determining the number of volunteers recruited, trained, and retained; participant recruitment; and intervention adherence. Interviews were conducted with 16 older adults, 1 carer, and 5 volunteers to explore intervention acceptability, and were analysed using reflexive thematic analysis. Secondary health outcomes, such as physical activity and appetite, were compared at baseline, post-intervention, and follow-up (3-months). 

Results
The intervention was safe and acceptable to volunteers, and older adults with frailty. Five volunteers (mean age 16 years, 3 female) completed training, and 60% (n = 3) were retained. Seventeen participants completed the intervention (8 online; 9 telephone). Participants attended 75% (IQR 38-92) online sessions, and 80% (IQR 68.5-94.5) telephone support. Volunteers provided emotional support to older people with frailty and encouraged health behaviour change. Older people learnt from each other’s shared experiences in the online group, and telephone calls provided them with reassurance and monitoring. Key components to success were volunteers received comprehensive training and support from a health practitioner, while key barriers were that participants lacked social support and experienced exercise discomfort.  

Conclusion
With appropriate training and support, volunteers can safely deliver a remote multimodal intervention for older adults with frailty following discharge from hospital.   
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Introduction
Approximately 47% of older people in hospital aged over 65 are affected by frailty [1]. Frailty is characterised by a cumulative decline in biological reserves leading to impaired homoeostatic recovery following stressor events [2]. It is associated with increased risk of post-hospitalisation, disability, and mortality [3-5]. Moreover, the prevalence of deconditioning during hospital admission impacts significantly on the ability for older adults to maintain independence [6]. Key interventions for frailty management and to address deconditioning post-hospitalisation include exercise, and nutrition support, underpinned by behaviour change strategies [7-9]. However, in practice, access to models of care, such as multidisciplinary reablement services to support older people on discharge, is restricted by the health system’s capacity to deliver these services. Community reablement is also highly variable across regions [10] and is unlikely to integrate optimum exercise and nutrition support to target older peoples’ individual needs [11, 12], and at a critical time to prevent further deconditioning on discharge into the community. Therefore, development and implementation of exercise and nutrition interventions following acute care is a vital consideration in practice. The effectiveness of these interventions may be influenced by mode of delivery such as remote support options [13-15], and multidisciplinary approaches, particularly those involving volunteer-led initiatives [16-19]. Functional decline due to frailty, and associated challenges in navigating both physical (e.g., traffic) and social environments (e.g., social networks) can create barriers to healthcare access for older adults [20]. Remote exercise and nutrition support options may help to overcome these barriers, increase accessibility to rehabilitation, improve inclusivity and reduce social isolation. Since the coronavirus pandemic, remote provision of healthcare, including frailty management, has become increasingly prevalent [15, 21]. Rehabilitation at home is a safe and simple way to improve disability in older people with moderate, but not severe, frailty [22]. A review of telehealth-delivered exercise interventions indicated moderate improvements in older adults’ mobility and strength, and small improvements in balance [15]. 
Building capacity and capability to motivate and support older adults’ exercise training and nutritional care, requires a multi-agency approach, including contributions from the volunteer sector (i.e., diverse members of the community working for an organisation without getting paid) [22]. Volunteering offers improved psychosocial health for patients and carers, enhances staff capacity within organisations and provides skill development for the volunteers themselves [23, 24]. This has led to calls for a strategic integration of volunteering within NHS trusts and wider community healthcare systems, positioning volunteers as an integral part of health-care [25]. NHS volunteer guidance advocates developing inclusive approaches to attract volunteers from diverse backgrounds, enabling NHS trusts to better connect with the communities they serve [25]. For example, research shows the value and acceptability of volunteers from a range of backgrounds, including younger and older volunteers with no clinical experiences to support exercise participation for older people in hospital and community settings, as long as they received support from a central volunteer trainer [26, 27]. 
Emerging evidence highlights the value of volunteer-led physical activity (PA) and nutrition interventions to support older adults’ health after hospital discharge [16, 19, 26]. A randomised controlled trial found that nutrition-related discussions and strength exercises with older adults performed by trained volunteers, resulted in a 25% reduction in prevalence of impaired nutritional status, and improvement in frailty [17]. While volunteer-led approaches are not a replacement for professional-led interventions, they are an important adjunct to healthcare. In previous research hospital staff acknowledged challenges with limited staffing and time to promote increased mobility of older people on hospital wards and valued volunteers to support them in that role, in which mobility volunteers were viewed as part of the healthcare team [26]. However, few interventions have explored the feasibility of volunteer-led PA and nutrition interventions delivered remotely (i.e., using online, or telephone-based methods). More insight is needed to explore the acceptability and feasibility of remote volunteer-led multimodal interventions, including development of volunteer support, training and recruitment, and detailed exploration of implementation barriers and facilitators [28]. Furthermore, behavioural change elements have not been considered in previous volunteer-led interventions delivered to older people living with frailty. 
A systematic review recommended that home-based health interventions for older people living with frailty need to be underpinned by behaviour change components and highlighted the importance of several behaviour change strategies to improve physical function, including social support, education, and environmental modifications [9]. Hence, a further gap this study addresses is inclusion of volunteer behavioural change training to underpin exercise and nutrition components with behaviour change support. To increase participants’ confidence and autonomy to engage with PA and nutrition, volunteers delivered the intervention using ‘healthy conversation skills’ developed by the NHS initiative of ‘making every contact count’ (MECC) [29]. The MECC approach advocates person-centred conversations and has foundations in self-determination theory, in which health behaviour change, such as improved exercise participation and adherence, are increased and sustained through providing an environment that fosters autonomy (e.g., health behaviours align with personal values), competence (e.g., confidence and skills to engage in health behaviours), and relatedness (e.g., perceptions of personal connection with others) [30, 31].    
This study aimed to explore the feasibility and acceptability of training volunteers to deliver a remote multimodal intervention, including exercise, behaviour change and nutrition guidance, for older people living with frailty after hospital discharge. 
Objectives of this study were to:
1. Develop a training programme for volunteers to support intervention delivery.
2. Assess the feasibility of recruiting, training, and retaining volunteers.
3. Assess the feasibility of recruiting and retaining older adults with frailty to the study.
4. Determine the acceptability of the intervention and explore barriers and facilitators to implementation.
Methods
Study design
This quasi-experimental mixed-methods feasibility study was conducted at a South England NHS hospital, registered on ClinicalTrials.gov: NCT05384730 (17/05/2022). A feasibility study was chosen to determine whether the remote volunteer-led multimodal intervention was appropriate for further evaluation with a RCT, and to assess whether findings could be shaped to be relevant and sustainable.
Ethics
Ethical approval was received from Health Research Authority (HRA) Wales REC 7 on 30 May 2022 (22/WA/0155). Ethical issues relating to the use of volunteers in delivery of a health intervention to older people with frailty, such as safety and fidelity of intervention components, were addressed through:
1) Volunteer eligibility criteria, including completion of NHS volunteer basic health and safety training and criminal record checks
2) The development and delivery of a comprehensive volunteer training programme, including competency checks 
3) Leadership and ongoing support from a health practitioner
4) Establishment of clear volunteer roles, i.e., encouraging and supporting, not prescribing, or changing the intervention
5) Development and implementation of risk assessments and correct processes to escalate safety concerns   
Volunteer recruitment and training
Volunteers were recruited by hospital voluntary services. Inclusion criteria required volunteers to be ≥16 years, able to provide informed consent and have completed basic clearance checks (e.g., criminal record checks and mandatory training). Individuals unable to safely complete exercises or commit to intervention training and implementation were excluded. 
Volunteer training and support, detailed in our protocol paper [32], was conducted by the research team (SJM, LH) and comprised 3 components; 1) seated resistance exercise, including theory and practice 2) Nutrition Wheel training [33], and 3) behaviour change training, via ‘healthy conversation skills’ (HCS) through a self-directed online module. Volunteers were trained to safely facilitate group and one-to-one sessions, with action plans in place to escalate any adverse events to the research team. Once the three training components were completed, the trainer shadowed volunteers during the first month of intervention delivery. Competency was observed and assessed against a framework developed by the research team, which included exercise, nutrition, and behaviour change components (see supplement). Volunteers were encouraged to deliver the intervention independently with continued support (including regular supervision meetings) once their competencies were signed off by the trainer. Additional one-to-one training sessions, emotional and confidence support (e.g., weekly check-ins with the trainer) were available, if necessary, based on fidelity checks and volunteer feedback. Volunteers kept an attendance record during the intervention. The training package was developed and refined through previous research [13, 19, 26]. 
Participant recruitment
Older adults on acute medical wards were informed about the study by clinical staff, and if interested, informed consent was obtained by the research team. Inclusion criteria were older adults ≥65 years, able to provide written consent, medically optimised for discharge, with a clinical frailty scale ≥5. Exclusions were inability to safely complete the exercises (per clinician advice), planned discharge to rehabilitation units or care homes, and those receiving end of life care.
Intervention
Trained volunteers delivered a 3-month exercise, nutrition, and behaviour change programme, either online (Zoom), or by telephone, depending on participant preference. Online sessions included 1-8 participants and consisted of real-time group exercise training, followed by group nutrition discussions. Telephone support consisted of one-to-one nutrition support and an exercise review (participants completed exercises in their own time). Volunteers were assigned to days and times to fit their schedule and were encouraged to maintain consistency. Participants receiving telephone support were called weekly, and participants receiving the intervention online were offered support 3 times/week. Participants chose how many online sessions to attend to improve autonomy. Internet-enabled tablets were provided to address digital inequality, and technical support including a home visit to help set up Zoom, and troubleshooting leaflets were available as needed.
Exercises consisted of seated resistance band training for 20-30 minutes, developed from previous volunteer-led projects [19]. Eight major muscle groups were exercised, and participants were encouraged to progress intensity through increasing repetitions and the resistant grade of the exercise band. Participants were encouraged to complete the exercises 2-3 times per week consistent with physical activity recommendations for older adults [34]. The Nutrition Wheel was used to identify risk of undernutrition [33], and guided participants to appropriate nutritional advice as needed. The Nutrition Wheel is an interactive tool developed from the Patients Association Nutrition Checklist and used to engage individuals in conversation about unintentional weight loss and malnutrition. Based on participants’ answers, volunteers provided suitable nutritional information including educational booklets, recipe ideas, national helplines or, if necessary, signposted participants to their general practitioner (GP)/practice nurse. Consistent with the Nutrition Wheel questions, volunteers also engaged participants in weekly person-centred nutrition topics, such as snacking and fortifying food with additional energy, protein and other nutrients, food shopping, and cooking. Exercise and nutrition discussions were underpinned by HCS, to support positive behaviour change through participant-centred conversations [35]. For a detailed intervention description please refer to our protocol paper [32].  
Data collection
Primary outcome measures
Feasibility of implementing the intervention was determined by 1) the number of volunteers recruited, trained, and retained, 2) participant recruitment, retention, and adherence to the intervention, and 3) recorded adverse events. Adherence to the intervention was assessed objectively by the proportion of sessions participants attended, which was recorded by volunteers using session registers.
Acceptability was explored via semi-structured interviews with older adults, carers, and volunteers conducted by SJM and LH in-person or over the telephone. Interviews were audio-recorded and guided by Normalisation Process Theory (NPT) to explore social implementation processes, barriers and facilitators [36].
Secondary outcome measures
Secondary outcome measures included:
1) Self-reported PA measured using the physical activity scale for the elderly (PASE) [37].
2) Device-based PA assessed using wrist-worn accelerometers (GENEActiv, Activinsights, Kimbolton, Cambridge, UK) were used to examine total PA (TPA), light PA (LPA), and moderate-vigorous PA (MVPA) [38]. GENEActiv accelerometers measured triaxial movement acceleration in gravity (g) units (1 g=9.81 m/s2) at a frequency of 100 Hz continuously over a period of 7 days.
3) Activities of daily living measured using the modified Barthel Index [39].
4) Appetite measured using the Simplified Nutritional Appetite Questionnaire (SNAQ) [40].
5) Well-being assessed using the Warwick-Edinburgh Well-Being Scale (WEMWBS) [41].
6) Anxiety and depression symptoms measured using the Hospital Anxiety and Depression Scale (HADS) [42]. 
7) Quality of life (QOL) measured using the EuroQol-5 Dimensions-5 Levels (EQ-5D-
5L) questionnaire [43].
8) Self-efficacy in managing chronic disease measured using the 6-item Lorig scale [44].
A description of each outcome measure is detailed in our protocol paper [32]. Secondary outcomes were assessed at baseline (0-7 weeks post-discharge), post-intervention, and 3-months follow-up.
Analysis
Statistical analysis was conducted using the statistical software SPSS (V.29). Feasibility measures were analysed using descriptive statistics, including median (interquartile range [IQR]); mean (standard deviation [SD]); and number (%). Secondary outcome measures were assessed for normality and described using parametric or non-parametric statistics accordingly. Baseline outcomes were compared with measurement post-intervention and at 3-month follow-up using repeated measures analysis of variance (ANOVA) for normally distributed data, and Friedmans tests for non-normally distributed data. Statistical significance was considered when p < 0.05, and adjusted p-values were applied for pairwise comparisons. A basic cost-analysis of the training programme was performed.
Accelerometer data processing
GENEActiv data were processed in R (R Core Team, Vienna, Austria) using the open-source GGIR software package (http://cran.r-project.org). Previously validated acceleration threshold values (in older adults) were used to quantify the time (minutes.day−1) spent on average in each intensity category: TPA, LPA, MVPA, and sedentary time (sedentary to LPA = 255 g ⋅· min−1; LPA to MVPA 588 g ⋅ min−1, for 60 s epochs) [38]. Accelerometer non-wear time was identified using the standard deviation and the value range of each accelerometer axis [45]. Days where accelerometer wear-time was <16 h and, or participants with <4 days wear-time were excluded from analyses.
Analysis of intervention acceptability
Interviews were transcribed verbatim and analysed using reflexive thematic analysis (RTA) [46]. RTA offered a nuanced, detailed understanding of the implementation barriers and facilitators, capturing older adults’ complex meanings assigned to their health and recovery after a hospital stay, and the multicomponent intervention supported by volunteers. RTA was performed by SJM, who is a white British female researcher with a background working as an exercise instructor. Initially SJM aimed to analyse the data deductively using concepts and categories generated by NPT [36]. However, the familiarisation process revealed complex meanings and narratives beyond purely using NPT in a deductive way. Therefore, to situate the analysis close to participants’ lived experiences SJM inductively coded the data, capturing both semantic and latent meanings behind the data, and then used NPT to facilitate understanding of these meanings within an implementation framework. From a relativist (i.e., knowledge is relative to differences in perception) and constructivist (i.e., knowledge is constructed and subjective) position SJM coded and grouped the data into themes working in an iterative way through the six phases of RTA, described in detail elsewhere [46]. NVivo software (V.12) was used to organise the data during RTA.
Results
Feasibility of delivering the volunteer training programme
Five volunteers were recruited and 3 were retained (60%) at the end of the study (Table 1).  Most volunteers did not have previous volunteering experience (60%), and no experience delivering exercise (80%), or nutrition support (100%). Volunteers participated for 16-38 weeks (mean 26.20 ± 7.60). Two participants withdrew from volunteering due to college commitments.
Each volunteer completed a median of 5.5 hours (IQR 4.75-7.0) of training. The cost of training a volunteer was estimated to be £160.12. The trainer (SJM) shadowed each volunteer for 1-2 sessions before their competencies were signed off. Once volunteers completed their competencies, they were encouraged to lead the support sessions from the hospital office where a member of the research team was on-hand if required.     

TABLE 1 HERE

Feasibility of delivering the Frail2Fit intervention
Participant characteristics are presented in Table 1. Twenty-seven participants signed up to the intervention, and 17 completed (Figure 1). Eight participants completed the intervention online, and 9 opted for telephone support. Overall, volunteers delivered 45 online sessions and 90 telephone calls January-October 2023. Volunteers completed 2-14 online sessions each (median 11 [IQR 6.5-13.5]), and 10-36 support calls (median 13 [IQR 10-28]). 
Adherence
Over the 3-month intervention participants in the online group completed 4-15 sessions each (mean 10 ± 3.07), and participants in the telephone group received 6-9 calls (mean 7.11 ± 1.10). Of the online sessions offered, participants had a 19-92% (median 75% [IQR 38-92]) attendance rate, and of the telephone calls arranged, 67-100% of the calls were completed (median 80% [IQR 68.5-94.5]).  
Nutrition wheel
Eighteen participants completed the nutrition wheel and 9 (50%) were considered at risk of malnutrition. Of those at risk of malnutrition all were offered resources in the post, and 5 accepted the nutritional advice.  

FIGURE 1 HERE

Secondary outcomes
Self-reported TPA (PASE), QOL (EuroQol Index), and appetite improved significantly post-intervention with a sustained improvement in TPA and appetite at 3-month follow-up (Table 2). There was a non-significant improvement in functional ability (Barthel), self-efficacy, QOL (VAS), and well-being post-intervention. There were no significant differences in anxiety or depression over time (Table 2).
Multiple imputation was used to handle missing GENEActiv data (8% of cases), in which 5 imputed datasets were aggregated into a final pooled dataset for analysis. There was a non-significant improvement in inactivity, LPA, MVPA, and TPA post-intervention (Table 2).

TABLE 2 HERE

Adverse events
One adverse event was reported in which a participant had shoulder pain after strength training. Volunteers escalated the adverse event to the trainer (SJM), who contacted the participant to modify their exercise program. 
Acceptability of the Frail2Fit intervention
Sixteen older adults (aged 67-92 years; 10 female), one female carer, and five volunteers (aged 16-17 years; 3 female) were interviewed. Thirteen sub-themes have been organised under three higher order themes influenced by NPT [36]: implementation contexts, mechanisms, and outcomes (Figure 2). Table 3 illustrates themes with data extracts edited to remove superfluous material.
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Contexts
Main theme: Impacts of acute illness and hospitalisation on a frail older body
Participants had reduced strength and function at hospital discharge, resulting in diminished independence and need for formal and informal care, which impacted confidence and wellbeing. Participants reported a lack of PA on the wards, which had a significant impact on functioning. Staff perceptions of older adults’ ability to mobilise safely in hospital influenced dis/encouragement of patients’ independent activity. Staff didn’t have the capacity to support patient’s mobility, subsequently it was easier if patients stayed close to their beds, for example, staff dissuaded independent toilet use. Isolation due to infection control reasons and poor availability of walking aids were also reasons for participant’s reduced activity in hospital.  
Main theme: When you are frail it is safer and easier to stay at home
Physical restrictions and decreased confidence after acute illness caused challenges for older adults to leave their homes. The remote support provided was an appropriate format to reduce social isolation and improve intervention inclusivity. 
Subthemes: 
1. Accessibility is challenging 
Most participants felt unsafe mobilising out of their homes due to physical restrictions, and reduced confidence. For example, alterations in senses such as hearing and eyesight, prompted older adults to give up driving. Participants illustrated a lack of confidence to mobilise out of their homes due to poor pavement quality and traffic, and a fear of falling. Therefore, participants were appreciative of remote support. 
2. Internalising negative stereotypes and societal views
Older adults with frailty were more likely to stay home and were careful where they exercised to avoid judgment from others, built from internalising negative ageing stereotypes and disability stigma. Feeling their bodies were being negatively judged led some older adults to avoid intergenerational exercise spaces, and individuals with debilitating long-term health conditions were frustrated with society’s lack of symptom understanding, indicating instances of disability stigma. 
Main theme: Economic inequality in a pressurised health and social care system
Older adults with frailty who were isolated and receiving inadequate social support struggled to participate in the intervention. Insufficient personal care was described as a key barrier to intervention engagement, in which participants concentrated their limited energy on receiving care for their basic needs. For example, a female participant with Parkinson’s Disease explained carers put her to bed for the night too early: ‘One (carer) came at half past 3 in the afternoon!’ Unsurprisingly, exercise and nutrition support were not her priority. Comparatively, having money and a better education meant that older adults with reduced independence could access better care and had more expansive ideas and beliefs of how to manage their health. For instance, when free intermediate care ceased, economically stable participants were able to afford healthy food delivery services and private social care to meet their needs. 
Main theme: Exercise is medicine but it hurts
This theme captures older adults’ conflict between wanting to rest and avoid exercise discomfort yet believing exercise ‘is medicine’ improving health and wellbeing and preventing decline. Positive expectations, learnt from previous exercise experiences, health practitioner advise, and rehabilitation classes, motivated exercise participation. Despite the dominant belief that ‘exercise is medicine’ older adults with frailty found exercise uncomfortable, especially after deconditioning caused by illness and a hospital stay. Fatigue and pain were often reported as barriers to exercise. The discomfort and effort required to exercise led to reduced confidence and joy to move in later life. Participants highlighted the importance of pacing daily activities to suit their frail older bodies. 
Mechanisms
Main theme: Training and volunteer support was key to safe and effective implementation
This theme captures the importance of volunteer training and support to enable volunteers to implement the intervention safely and effectively while also ensuring volunteers felt supported in their role. 
Subthemes:
1. ‘Whenever I didn’t know what to say, she’d always be there’ – inexperienced volunteers needed practical and emotional support
Volunteers were students with no previous experiences supporting older adults with frailty, so they required support from the trainer to overcome anxiety, and to ensure they flourished in their role. Volunteers illustrated challenges to process and act on difficult emotional conversations and explained the importance of the trainer’s guidance. The volunteers stayed within their role and participants needing specialist advise were handed over to the trainer. Volunteers got support from other volunteers on the programme, in which they felt more confident working together, allowing shared responsibilities. Most volunteers felt their experience could have been improved through establishing better communication amongst themselves, such as a volunteer WhatsApp group. 
2. Training structure and resources shaped volunteer expectations and prepared them for their role
Volunteers enjoyed training which prepared them adequately for delivering the intervention. Volunteers approved of the training booklets, the training structure, found shadowing other volunteers, and role play helpful. Though the main training was acceptable, most volunteers found the recruitment process and basic volunteer checks a difficult time-consuming process.
Main theme: The exercise intervention was acceptable for older adults without complex needs
Participants enjoyed the whole-body strengthening exercise and viewed the 12-week programme as a suitable length to gain support. The booklet was a useful addition to volunteer support, and the sessions enabled participants to effectively learn the exercise routine and boost independence. Participants who did not identify as ‘frail’ and had a familiarity with more complicated exercise found the seated exercise too easy. Comparatively, participants further along the frailty trajectory found the exercises challenging and those with poor exercise confidence viewed the support sessions as a valuable introduction to exercise training. 
Despite the overall usefulness of exercises after a hospital stay, the programme was unable to specially tailor to individuals. The seated exercises were unable to fully cater for variations in ability, and some participants were concerned that some of the exercises were inappropriate for specific health conditions. Moreover, participants and volunteers would have liked the addition of standing exercise to progress mobility.
Main theme: A hybrid approach including telephone and online support would be beneficial 
This theme illustrates the advantages and disadvantages to online and telephone support and highlights that a combination of both would be more efficacious. Both forms of remote support were reported as a convenient option to access post hospital discharge, and allowed emotional support and reassurance, monitoring exercise and nutrition progress. However, volunteers felt they had the opportunity to chat more about participants’ lives and personal goals over the telephone, while facilitating group conversations online, particularly around sensitive nutrition topics, was challenging. 
Exercising online ensured correct exercise technique, while monitoring exercise fidelity over the telephone was difficult. The telephone support lacked social interactions and group belonging, and the onus was on the participant to schedule in their exercise sessions. Despite depth of conversations over the telephone, the volunteers felt they built a better rapport with participants online, as they could see each other and they had more opportunities to chat, given the higher weekly frequency of these sessions compared to calls. Volunteers felt a combination of online and telephone support would be beneficial in future interventions.
Main theme: Nutrition guidance was useful but lacked depth in response to a complex nutrition landscape
Using the Nutrition Wheel, undernutrition was targeted as a conversation starter. Volunteers explained the tool was easy to use, and helped signpost participants to appropriate nutrition advice, for example, participants fortified their meals to increase calorie and protein intake. The nutrition leaflets were useful, however participants sometimes struggled to read through the leaflets comprehensively and retain the information. Most participants expected more nutrition conversations, which appeared to reduce after implementation of the Nutrition Wheel.
Participants indicated a desire for detailed nutrition discussions rather than signposting to leaflets. This presents challenges in response to the cultural shifts in food availability and messages that complicated participants’ eating behaviours. For instance, participants learnt what to eat, primarily from their families. Other participants showed that traditional diets could contradict new eating guidelines. Participants highlighted confusing information from multiple ‘fad’ diets in the media, and perceived obesity as the biggest problem, with some participants tailoring their dietary intake to prevent obesity rather than targeting nutrition to prevent or manage undernutrition and frailty. 
Main theme: Supported and encouraged by the people who care helps overcome adversity
Social support and encouragement were key to motivating engagement with the programme. 
Subthemes: 
1. Volunteers were caring and joyful
A key component of the intervention was the support provided by caring, and joyful volunteers. Participants described volunteers as well mannered, cheerful, and enthusiastic, providing non-judgmental support and encouragement. Volunteers’ positive emotions transferred to participants and helped to instil confidence in older people’s lives. Volunteers indicated how they empathised with participants’ emotional struggles, listening to older adults’ illness stories, and providing a ‘sounding board’ for participants to open-up and express their feelings. 
2. Online group support was like a virtual cuddle
The online group provided mutual support among older adults with frailty, reduced loneliness, provided a safe space to share illness stories, and created a positive vicarious experience motivating increased exercise effort. Participants felt a sense of belonging in the group and enjoyed sharing, reassuring, and learning from others. Evidence of group relatedness was expressed by the volunteers and participants, who highlighted the importance of social interactions in the group, and was an important tool to reduce social isolation, especially for older adults who struggled to leave their homes. 
3. Surrounded by friends and family’s love was vital to recovery
Older adults with close support from family and friends were encouraged to participate in the programme and had extra care to exercise and eat well. For participants receiving telephone support, family input was helpful to bolster participation and provide direction with exercise. Family and friends were also important social resources to aid appropriate nutritional intake, helping with shopping, cooking, and general encouragement to eat when participants were struggling with suppressed appetite. 
Main theme: Digital coaching and access swayed how support was received
Participants’ digital knowledge, availability of digital support, and perceptions of safety using online technology, influenced how they wanted to receive support. Age was often perceived as a restriction to using digital technology and participants indicated fear of artificial intelligence and scamming. Help from family improved digital access, for example, setting up and using Zoom. Most participants who opted for online sessions were familiar with using digital platforms, however, availability of iPads and digital coaching from the research team was useful for participants with poor digital literacy.  
Outcomes
Main theme: Intergenerational understanding – working with older adults helped transform young volunteers’ perspectives
Inexperienced volunteers were positively pushed outside their comfort zones, opening to older adults’ difficult illness stories, which improved their understanding of participants’ everyday struggles, and gave them a sense of reward through helping others. For example, volunteers helped older adults to reappraise negative ageing stereotypes of decline. Volunteers enjoyed learning new skills, and they flourished with the responsibility of leading support sessions, enhancing their confidence to communicate and support older peoples’ health, which has inspired future careers. 
Main theme: Presence of beneficial change influenced long-term activity
Participants who reported beneficial changes from exercising on the programme, such as enhanced physical health and functioning (e.g., improved strength and reduced joint stiffness) were motivated to continue exercising post-intervention and had built their exercise knowledge through the intervention to facilitate an independent exercise routine. Comparatively, participants who were further along the frailty trajectory generally did not observe any beneficial changes, which was disappointing for individuals desperate to return to cherished activities and made them question the point of exercising. 
Main theme: ‘I’ve got a bit more meat on my bones’ – improved weight and appetite
For participants with undernutrition, most noticed gradual improvements in appetite and increased weight since hospital discharge and during the programme. Acute illness often led to weight loss, in which participants grappled with complex and multifaceted influences on their nutritional status. Resolution of illness symptoms, and discharge from hospital improved appetite and some participants reported feeling hungry after exercise. Enhanced strength enabled participants to complete their own shopping, increasing their interest in planning meals. 
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Discussion
This study demonstrated that it is feasible and safe to implement a remote multimodal intervention, delivered by volunteers, to older adults with frailty after discharge from hospital. The intervention was acceptable to both volunteers and participants who had sufficient care to meet their basic needs. Volunteers provided emotional support, helping older adults to process their illness stories, and encouraged positive health behaviour change. Volunteers were motivated, with 5 volunteers delivering 45 online sessions and 90 telephone calls. The interviews provided greater insights into the work of the volunteers, showing that volunteers were caring and joyful, which corroborates their commitment and motivation in undertaking their role.   
A key component of success was volunteer training and support through the backing of a health practitioner, especially given some of the complex needs of older adults with frailty transitioning from hospital to home. On average, each volunteer required 5.5 hours of training to be signed off as competent. The training programme delivered was well received as reflected in the interviews where volunteers felt well-prepared and supported in their role.  Digital coaching facilitated online access, while providing a choice between online and telephone support enabled inclusion of participants who were unable or unwilling to use technology. The online group provided a positive vicarious experience, creating a sense of belonging, while telephone calls provided reassurance and monitoring to socially isolated older adults, and an opportunity to discuss health topics in more depth.  
Factors influencing intervention feasibility and acceptability
This study builds on existing research that shows appropriately trained volunteers can deliver exercise and nutrition support to older adults [16, 17, 19, 26], and highlights the value of volunteers to provide social support alongside the expertise of a health professional. A central role of volunteers, in this study and others, is their ability to forge social connections and act as peer support to motivate older adults and improve confidence to engage with exercise and nutrition improvements [19, 26]. In line with previous research, the online group was an important social resource, in which participants gained insight into exercise and nutrition behaviours from each other [47] and a sense of belonging with individuals experiencing comparable illness/recovery stories [48]. 
Challenges to engagement were unmet care needs and exercise discomfort. Increased demand and pressures on a restricted workforce, causing staff stress, exhaustion, and increased staff turnover, has affected the quality of care delivered, and the availability of trained personnel [49, 50]. This context affected intervention feasibility and acceptability, indicating growing inequalities for socially isolated older adults with frailty from a lower socioeconomic background. Participants valued ‘exercise as medicine’ but struggled with the effort required to move a frail, sometimes painful older body. Emerging evidence advises health professionals to move beyond a purely ‘restitution narrative’ (i.e., exercise as a cure) to consider wellbeing, exercise enjoyment, and the personal meaning attached to PA [51, 52]. Practitioners need to reinforce realistic exercise expectations and to look beyond physical adaptations to some of the immediate social and psychological advantages, such as finding an exercise they enjoy and starting with a selection of exercise considered ‘comfortable’. This is in line with emerging research that demonstrated the importance of targeting pleasure on exercise-intensity [53]. 
Using the Nutrition Wheel, volunteers identified 39% of older people at risk of malnutrition (as undernutrition). Our findings extend early evaluation work, which highlighted the Nutrition Wheel as an effective tool to identify and guide older adults ‘at risk’ of undernutrition to appropriate advice and signposting [33, 54, 55]. Volunteers found the tool easy to use and valuable to start nutrition conversations, particularly one-to-one on the telephone rather than in an online group setting, where participants felt they had less opportunity to elaborate on sensitive nutrition topics. The utility of the Nutrition Wheel adds to a burgeoning evidence-base showing the value of volunteer-led methods in supporting adherence to a tailored nutrition guidance and intervention, such as dietary recommendations and recipes delivered through volunteers in the community [56], and improved lunchtime energy intake of older adults in hospital through mealtime assistants [16].
Participants reporting difficulties accessing services outside home, made provision of remote support options essential. Forty seven percent completed the intervention online and 53% received telephone support. Despite the reinforcement of online interventions during and post COVID [57, 58], our findings indicate the need to provide additional forms of implementation for older adults who are resistant to learning how to navigate online software and to prevent digital exclusion [58]. Reasons for preference towards telephone support included a fear of scamming, and poor confidence learning new technological skills at an older age; akin to digital barriers reported in previous works [59]. Addressing digital literacy and the appropriateness of technological interfaces for older adults [14, 59], including options for co-design, may improve feasibility of future interventions [60]. 
Ongoing trainer support played an important role in volunteer welfare and retention, a key factor affecting intervention implementation. Young volunteers, in particular, found facilitating conversation challenging and benefitted from the trainer’s support in preparing for intergenerational interactions, including developing empathy - consistent with previous interventions [61]. While sharing difficult illness stories was emotionally challenging for younger volunteers, they were appreciative of widening their perspectives and understanding of older adults living with frailty. This study adds to existing research exploring strategies to recruit, train, and retain volunteers involved in supporting older adults’ health and wellbeing [19, 26, 62]. It also adds evidence of the positive impact of volunteer roles within health and social care (e.g., diversifying the workforce) [24], and the positive impact on volunteers’ confidence, upskilling, and experiences for career development [19, 23]. 
Key aspects to consider for the scalability and sustainability of the volunteer-led intervention are the presence of financial, material, and staff resources to recruit, train, support, and retain volunteers long-term. In the current study dedicated hospital voluntary services were well established within the NHS trust and liaised closely with the research team. National policy is pushing for the development of a strategic approach to volunteering in NHS trusts [63], however, the scope of volunteering services and support differs across hospital contexts, indicating the need for further volunteer-led feasibility studies across differing hospital regions [23]. Moreover, the presence of a central trainer/supervisor is essential to provide role specific training and support, and the identification and buy-in of health practitioners to fulfil this role is a key component to scale-up the intervention. 
Who volunteers are, including their qualities, also needs to be considered. While volunteer recruitment was open to anyone 16 years or older, our project attracted student volunteers, with 2 dropping out due to studying commitments. The qualities of volunteers in the current study facilitated the success of the intervention, including their capacity to deliver non-judgmental, motivational support and care to older people living with frailty. The feasibility of student volunteers in supporting a healthcare intervention for older people is consistent with previous research showing the acceptability of students as mobility volunteers on medicine for older people wards [26]. Nevertheless, consideration of the input required from a health practitioner to support training needs and ongoing support is essential for volunteer and participant safety. In other research, older people who were long-established volunteers in community social clubs were recruited to deliver a volunteer-led exercise programme to club members. The volunteers had developed a meaningful role and relationship within the clubs and they were a similar age with familiar lived experiences to the club members, hence a key quality of these volunteers was that they were relatable to participants, and became positive exercise role models [19]. In other research, and consistent with our findings, intergenerational projects provided reciprocal benefits for both young and old participants [64, 65]. For instance, intergenerational volunteering in long-term care benefitted younger individuals through improving attitudes toward older adults and developing career-related skills, and benefitted care home residents through enhancing well-being, and improving engagement in care-home activities [64]. Moreover, an ‘intergenerational exercise buddy programme’ found cross-generational interactions helped motivate older people to sustain participation in community exercise classes (e.g., yoga and tai chi) [65], with similar findings reflected in the current study, in which the positivity and energy of the young volunteers transferred to older people living with frailty and helped motivate their health behaviour change. 
Establishing links with the local community, such as visits to colleges, church groups, or older peoples’ social groups, and advertising across various social media outlets could help reach a diverse population of volunteers and enhance sustainability of volunteer roles. Setting out volunteer expectations at recruitment is also important to improve sustainability, such as setting eligibility criteria for age and time commitments, ensuring commitment is proportionate to recruitment and training processes and is cost-efficient. Future research should explore the feasibility and acceptability of different volunteer groups (e.g., life experiences, ages, backgrounds) to deliver a complex multimodal intervention to older people with frailty. While the Frail2fit project aligns with some of the aims of reablement services to increase function, and increase or maintain independence in a person's place of residence [10], the volunteer-led initiative is not a replacement for existing age care services. With these considerations in mind, volunteer-led projects, such as Frail2fit could work as a beneficial adjunct to reablement and as a longer-term solution to continued maintenance of health behaviour change, including exercise and eating well for older people with frailty after intermediate care ceases [11]. Key findings from this study, including social connection and encouragement from volunteers, the need to consider digital literacy and digital support for older people with frailty, and the implementation of training and ongoing volunteer support from a health practitioner, will inform refinements to the intervention for future trial designs and scalability.
Secondary Outcomes 
This feasibility study found significant improvements in self-reported TPA, appetite, and QOL post-intervention, nevertheless, our sample size was small, and these preliminary findings require confirmation in a larger controlled trial to improve generalisability. Baseline PA (PASE score 32.8) of older adults with frailty was low compared to healthy older adults in previous research (PASE score 118.9) [66], and consistent with PA levels of older adults with sarcopenia (PASE 40.2) [67]. MVPA increased from 19 to 23 mins∙day-1, equating to 161 mins∙week-1 - an activity level consistent with PA recommendations to improve health of older adults (i.e., 150 mins of moderate, or 75 mins of vigorous PA/week) [34]. Higher MVPA has been shown to significantly reduce the incidence of functional disability regardless of frailty in an inverse non-linear dose-response relationship [68]. In the current intervention, social support and exercise monitoring provided by volunteers and showcased in our theme ‘Supported and encouraged by the people who care helps overcome adversity’, possibly contributed to improved PA levels, with participants reporting the value of volunteers’ enthusiasm and non-judgmental support on their motivation to engage with the health programme. Moreover, the positive vicarious experience of the online group is consistent with existing literature illustrating the importance of peer role models on enhanced exercise self-efficacy (i.e., confidence in abilities to perform exercise) [19, 69], and increased exercise effort through participating in a group of individuals with a similar age and functional ability [70]. Despite favourable PA levels post-intervention, rates of inactivity were high across all time points (12.2-12.5 hours∙day-1), associated with increased risk of mortality in older people with frailty independent of PA levels [71]. Consequently, a promising direction for future research is incorporating strategies to interrupt sitting time of older adults with frailty [71], such as encouraging brief bouts of daily functional training [72]. Appetite assessment showed 41% of participants had low baseline appetite, associated with age-related anorexia and malnutrition (SNAQ <14) [73, 74]. Appetite loss in older people is common, with complex and multifaceted influences, including physiological signalling, hedonism, and environmental and societal influences [74]. Consistent with our findings, previous research showed improvements in appetite over time post-hospitalisation, with a decreased appetite reported by 51% of older adults at hospital admission, 34% at discharge, 28% one month post-discharge, and 17% three months post-discharge [75]. The observed improvements in appetite agree with our theme ‘I’ve got a bit more meat on my bones’ – improved weight and appetite’, and suggest that resolution of illness symptoms, and enhanced ability to obtain and prepare food likely contributed to improved eating behaviours. The influence of the Nutrition Wheel on appetite is less certain, however, those receiving tailored nutrition signposting from the Nutrition Wheel indicated improved awareness of malnutrition and efforts to fortify their meals to increase energy and nutrient intake.   
The secondary health improvements in our study are promising but need validation against a control group in a future randomised controlled trial, especially considering the ‘expected’ improvement in appetite, QOL, and PA post-hospitalisation. Although participant recruitment strategies were designed to reduce selection bias, there is also the possibility that participants included in the trial were more motivated to receive health support, and thus more likely to experience improvements. 
Strengths and Limitations 
The time needed to complete volunteer background checks delayed completion of training and competencies, resulting in a smaller volunteer pool at the start of the intervention, which reduced session availability and resulted in a change to the tapered nature of the intervention reported in our protocol paper [32]. Once more volunteers were trained our offer increased to 3 sessions/week. This variable frequency and heterogeneity in exercise stimulus and nutrition guidance may have impacted outcomes. 
The exclusion of older adults who were unable to provide consent, a small sample size, and the lack of a control group may also limit the generalisability of findings. However, using a mixed methods study design was well suited to meet our primary aim to determine the feasibility and acceptability of the intervention. Combining in-depth qualitative explorations with quantitative data, enabled detailed reporting of older adults' experiences, provided detailed insight into implementation processes, as well as examination of quantitative feasibility assessments and secondary outcome measures, which will inform larger trials. Although self-reported secondary outcome measures have provided important insights into the potential health impacts of the volunteer-led intervention, objective measures, such as the short physical performance battery to assess physical function, and anthropometric parameters to assess changes in nutritional status, should be considered in a future RCT.    
Conclusions
With adequate training and healthcare practitioner support, it was safe and feasible for volunteers to deliver a remote multimodal intervention to older adults with frailty following hospital discharge. The intervention was acceptable to both volunteers and participants who had sufficient social care. The online group fostered a positive vicarious experience, and telephone calls provided reassurance and monitoring to older adults with frailty. When implementing volunteer-led interventions into routine practice, healthcare systems should consider, 1) closely liaising with hospital voluntary services to optimise volunteer recruitment and support, 2) employing a key healthcare practitioner/supervisor to train and guide volunteers, and 3) consider the qualities volunteers will need to successfully deliver the intervention (e.g., emotional intelligence). The feasibility and acceptability of volunteer-led multimodal interventions for older people with frailty needs to be explored across differing hospital contexts and regions, and future controlled trials are needed to examine the intervention’s effects on the health outcomes of this population. 
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