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Objectives: To determine the feasibility and acceptability of a volunteer-led mobility intervention to improve activity levels of older inpatients.
Design: Quasi-experimental mixed methods study. 
Setting: Acute medical wards for older people.
Participants: One hundred inpatients aged ≥70 years who were mobile prior to hospitalisation: 50 participants were recruited before and 50 after the intervention was established. 25 participants (patients, nurses, therapists and volunteers) were interviewed to determine the acceptability of the intervention.
Interventions: Twice daily volunteer-led mobility and bedside exercises.
Main outcome measures: The feasibility of delivering a volunteer-led mobility intervention; including the recruitment, training and retention of volunteers, and the acceptability of the intervention to patients and healthcare professionals. Secondary outcome measures included objectively measured daily step count, length of stay, 30-day readmission, and any adverse events.
Results: Seventeen volunteers were recruited, 16 completed training and 12 were retained. Fifty participants (mean age 86 years) received the intervention, with a median daily step count of 912 steps (IQR 295-1824) compared to the baseline group (n=50, mean age 87 years) of 636 steps (IQR 298-1468). No adverse events were reported. The intervention was acceptable to patients and staff. Facilitating factors of the intervention included the social aspect of the intervention and perceived benefits by stakeholders. Barriers identified included the busy clinical environment, and lack of awareness of the intervention amongst staff. 
Conclusions: It was feasible to deliver a volunteer-led mobility intervention including the recruitment, training and retention of volunteers. The intervention was safe and acceptable to healthcare professionals and patients. 






Background
The adverse effects of hospitalisation on older adults are well recognised, for example it is estimated that between 30-60% of older inpatients experience functional decline at discharge[1, 2]. Functional decline among older inpatients, also known as hospital-associated deconditioning, significantly impacts on their independence, ability to self-manage and quality of life. Age, pre-hospitalisation functional status, cognition, mood and length of hospital stay are important predictors of functional decline among older inpatients[3]. Physical inactivity is also an important risk factor for hospital-associated deconditioning among older inpatients[4]. A study by Brown et al in the US found that patients with the lowest mobility levels had over five times the odds of functional decline compared to patients with the highest mobility levels[5]. Low activity levels during hospitalisation is a ubiquitous problem with studies from US, Ireland, UK, Denmark, and Australia demonstrating low mobility levels[6-8], and prolonged bed rest[9, 10] among older inpatients.
Previous studies of mobility and exercise interventions among hospitalised older people have shown benefits including reduction in length of stay[11, 12], improvement in functional outcomes[13] and reduction in admission to nursing homes[14]. The mobility and exercise protocols in these studies were mainly delivered by healthcare professionals[15]. In busy clinical settings, limited capacity for nursing and therapy staff to assist regularly with mobility may contribute to low levels of physical activity (PA) levels amongst patients. In the UK the Royal College of Nursing reported that 59% of nurses felt that promoting mobility was one of the aspects of care most frequently neglected due to time pressure[16]. Such challenges are common to many healthcare services and innovative ideas to encourage increased PA in older inpatients are needed to prevent hospital-associated deconditioning.
Volunteers are an important resource within healthcare settings who may bring multiple benefits to the organisation and to patients as well as gaining the benefits of reciprocity. There is increasing awareness that volunteers can be involved in direct patient care[17]  yet a recent review by Baczynska et al found only four papers that described the use of trained volunteers to promote increased PA among older inpatients [18]. The review reported little evidence of use of mobility volunteers and found that the best evidence of using volunteers to mobilise older inpatients comes from North America where the Hospital Elder Life Program was designed as a model of care to prevent delirium and functional decline among older inpatients[19]. Volunteers were trained to work alongside paid staff to deliver multidimensional care including mobilisation. However challenges such as a lack of available volunteers and liability concerns, have been cited as challenges to implementing the mobility protocols[20]. A better understanding of the complexity of implementing volunteer-led mobility interventions in busy clinical settings is required to ensure that such initiatives are practical, safe, and sustainable. The main aim of this study was to determine the feasibility and acceptability of implementing a volunteer-led mobility intervention in an acute care setting. A secondary aim was to explore the impact of the intervention on patient outcomes. To the authors’ knowledge, this is the first study to explore the use of trained volunteers to mobilise older people in a UK hospital setting.
Methods

Study design
This pre-post mixed methods study was conducted on the acute medical wards for older people in one UK hospital. The feasibility of delivering the training programme was assessed through the number of training sessions delivered and feedback from volunteers on the training programme. The rate of recruitment, training and retention of volunteers, and patient compliance with the intervention were measured to determine the feasibility of implementing the intervention. Interviews and focus groups were conducted to determine the acceptability of the intervention. Normalisation Process Theory (NPT) [21] provided the theoretical framework for development and evaluation of this study(Supplement 1).
Patient recruitment
Patients were eligible for inclusion if they were mobile prior to admission and able to provide written consent. Patients isolated for infection-control reasons or receiving palliative care were excluded from the study. Patients who were unable to consent were excluded as volunteers would require further training to perform exercises with patients with severe cognitive impairment, which was beyond the scope of this feasibility study. Data on patient demographics including age, gender, body mass index, mini-mental state examination (MMSE), Barthel Index, and Geriatric Depression Scale were collected. Other clinical characteristics of multimorbidity and markers of frailty were recorded including the Charlson Comorbidity Index, number of medications, Frail scale, grip strength and gait speed. This allowed comparison of participants’ characteristics between the baseline and intervention group. 
Fifty participants recruited between February and July 2016, prior to the implementation of the volunteer-led PA intervention, formed the baseline group receiving usual care which were used for comparison. Participants receiving usual care were seen by therapists on average twice weekly until they were functionally back to baseline or when they had reached a new baseline. The recruitment and training of volunteers started in July 2016 and completed in January 2017. Recruitment of 50 participants who received the volunteer-led mobility intervention began in August 2016 and concluded in April 2017. 
Volunteer recruitment and training
Volunteers were recruited through the hospital voluntary service. Volunteers were assessed as competent by the trainers, based on the volunteer competency checklist (supplement 2), before working independently with patients. The training programme was developed and delivered by a senior physiotherapist and a physician and consisted of theoretical and practical sessions. The training package covered topics which included patient and personal safety, mobility and exercise training and response to adverse events such as falls. The practical sessions included practice mobilising and exercises with peers and closely supervised sessions with patients. 
Intervention
The intervention comprised of twice-daily volunteer-led mobility or bedside exercises on the wards, based on a review of current literature[18] and expertise of senior hospital therapists. The mobility protocol and exercises were adapted to ensure that they were deliverable in routine clinical practice. Participants were assessed by the therapy team who prescribed individualised activity (supplement 3). Participants who were independently mobile were encouraged to walk a prescribed distance, guided by distance markers in the ward corridors. Participants who needed assistance to walk performed chair or bed exercises (supplement 4).  Volunteers checked with nursing staff that participants were safe to participate in each activity session. Participants performing bedside exercises who progressed to be independent in their mobility were encouraged to walk by volunteers as soon as their activity prescription had been updated. Volunteers were trained to inform staff members of any adverse events such as falls or physical injury and record them in the activity prescription sheet. This study was approved by the South East Coast – Surrey Research Ethics Committee (15/LO/2091) and is registered on ClinicalTrials.gov (NCT02594527).
Assessment of feasibility
The main outcome measures were the feasibility of delivering the training programme and the intervention. Data collected include the number of training sessions delivered, the number of volunteers recruited and progressed to complete the training and competency assessment, and the retention rate of volunteers at the end of the study. Volunteers’ views regarding the training programme were explored through qualitative interviews. To determine the feasibility of implementing the volunteer-led intervention on the wards, the number of PA sessions offered and completed by patients, the reasons for non-compliance were recorded. The information was recorded by volunteers on the activity prescription sheet after each activity session. Cost-analysis was conducted to estimate the cost of training a volunteer. This included costing the trainers’ time and additional costs such as travel and food reimbursement for volunteers. 
Assessment of acceptability
Qualitative interviews and focus groups were conducted among four key stakeholder groups - patients, nurses, therapists and volunteers, to determine the acceptability of the intervention.  Individual interviews were conducted with patient participants to explore their personal experiences of the intervention. Focus groups were conducted among nurses, therapists and volunteers to explore their shared experience including barriers and facilitators of the intervention. Purposive sampling of participants aimed to capture a range of opinions from key stakeholders. Patient participants of varying age and mobility levels were selected to be interviewed. Nurses and therapists, with varying age group, seniority and gender mix, were invited to participate. Volunteers with a range of volunteering experience, age groups and gender mix were selected.  Interviews and focus groups were audio recorded and transcribed verbatim. Data analysis, coding and data interpretation were performed by two researchers (SL and KI) using thematic analysis[22]. 
Secondary outcome measures
Daily step count was measured using the StepWatch Activity Monitor (SAM) (Modus health, Washington, US) from recruitment for seven days or until discharge, whichever came first. Other receipt of care measures included length of stay, and 30-day hospital readmission. Descriptive statistics were used to summarise participants’ clinical characteristics and receipt of care in the baseline and intervention phases of the study. The SAM data were analysed using the software provided with the device. Mean daily step count was calculated based on the total number of steps taken divided by the number of days of valid recording. A recording was considered valid if there was a complete 24-hour monitoring period. Statistical analysis was conducted using the statistical software SPSS version 22. 
Patient and public involvement
Older people were involved in the development of the study. A survey of 92 older adults attending lunch clubs on the role of volunteers, supported the idea of training volunteers to help with mobility[23]. Public and patient involvement (PPI) was also involved in reviewing key documents such as the lay summary and patient and volunteer information sheets. The study protocol was reviewed by two PPI representatives who were supportive of the study. The main concerns raised were regarding training and support of the volunteers to ensure that patients were not adversely affected by the proposed intervention. PPI representatives were also present at research meetings and provided input throughout the study period.
Results
Feasibility of the training programme
Five group training sessions were conducted, and each volunteer received a further four hours of individually supervised training. Twenty-six volunteers expressed an interest, 17 were recruited and 16 completed their training (Figure 1). One volunteer discontinued as she felt that she lacked the confidence to carry out the role successfully. 12/16 volunteers were retained at the end of the study period. Four volunteers discontinued due to ill health (3) and house move (1). Volunteers’ ages ranged from 17 to 66 years, half were students and 75% had previous volunteering experience. Overall, volunteers felt that the training programme was good, and they were well-prepared for their role. This was also reflected in the confidence that patients and staff members had in them. 
I would say the training programme was quite thorough because I had at least three or four training sessions, so I could get used to as many kinds of scenarios I may be presented with.  And I think that was really useful because it’s quite easy to forget things but doing the training over and over again helped to cement things in my head. (Volunteer A)
One patient commented: 
It is done with people who really know what they are doing, what to suggest, and what exercises you need to do in order to improve your mobility. (Patient B)
Feasibility of the intervention
Participants in the baseline and intervention phases were similar in characteristics including age, functional status, cognition and frailty markers (Table 1). Fifty baseline participants (mean age 87 years, SD 4.6) with a median Barthel Index of 77 (IQR 54-90) and a MMSE of 25.5 (IQR 22-27) were recruited. 50 participants (mean age 86 years, SD 5.1) with a median Barthel Index of 80 (IQR 58-92) and a median MMSE of 26 (22-28) received the volunteer-led intervention. 310 PA sessions were offered and 230 (74%) were completed. The reasons for non-completion of PA session included clinical reasons such as patients receiving nursing care or away for imaging or other treatment (20%), tiredness (19%), no reason given (19%) and feeling unwell (18%). 
Acceptability of the intervention
Six patients (aged 82 – 94 years; three males), six volunteers (aged 17 – 62 years; two males), seven therapists (band 3 -7; all female) and six nurses (student – band 8; four females) were interviewed. Results are presented under four main emergent themes: recognising the importance of physical activity, appreciating the value of volunteers, developing a shared commitment to the intervention, and facilitators and barriers to the intervention.
Recognising the importance of physical activity
Nurses and therapists were aware of the adverse effects of physical inactivity and appreciated the potential benefits of the intervention in encouraging maintenance of PA levels and preventing functional decline. Patients and volunteers also showed understanding of the importance of being physically active.
‘I think it’s a matter of keeping the body mobile which is the important thing. I’ve been in hospital now six times with pneumonia and fortunately, and luckily for me, I’m physically fit I can get out of bed every day. Yeah, so to get somebody mobile I think is half the way to getting them better’. (Patient C)
All four key stakeholders demonstrated coherence in the relevance of implementing the volunteer-led PA intervention. One staff member highlighted:
I think having the mobility volunteer intervention come up has been a very good idea. There are loads of people would benefit from it. It’s a very good study and, if it can be rolled out to everybody that is appropriate, it would be good. (Therapist D)
Appreciating the value of volunteers 
Staff members expressed their appreciation of the mobility volunteers. They acknowledged the challenges they face with limited staffing and time to promote increased mobility and valued the time offered by volunteers to support them in that role. Volunteers were viewed as part of ‘the team’ and were well supported by staff members on the wards. 
I consider them as part of the team.  They’re an asset to the team.  Anyone who comes in and provides that extra bit of service, it’s a good thing…. Like I said, talking about time before, we should have time, but we haven’t, and that’s the role they’ve been playing, which is a very vital support role to us. (Nurse E)
Developing a shared commitment to the intervention
Patients, volunteers, and healthcare professionals all demonstrated commitment to engage with and contribute to the intervention.  Volunteers were motivated in their role and committed to ensuring that the intervention was delivered safely. Volunteers shared their reasons for engaging as mobility volunteers and one commented:
My eldest daughter was in hospital from the age of 3 to 25 here and I just felt that I wanted to give something back after the care she was given.  And, having had parents, elderly parents that have had mobility problems I understood what was needed, and I just thought I could help in that way. (Volunteer F)
Nurses and therapists felt that the intervention would benefit patients and were keen for it to be implemented into routine clinical practice. Staff members commented that patients were also engaged with the intervention:
I think I’ve seen a positive aspect as well. When you are in the bay and one of the volunteers comes in, and they are mobilising and going through the exercises, other patients are trying to join in the exercises that they are going through.…. There is a lot of engagement from the patients, which I find really nice. (Therapist G)
Volunteers also found that staff members were supportive of them on the wards. They showed commitment in working together to encourage patients to be more active.
There was one patient that was in a bed and a member of staff, I think it was a nurse, he insisted on helping get the patient out of bed and into the chair, so he could do the chair exercises. Yeah, I think they’ve been very helpful. (Volunteer H)
Facilitators and barriers to the intervention
Facilitators and barriers to the intervention were identified through the interviews (Figure 2). They were categorised under four factors: clinical, staff, patient and volunteer factors. Clinical factors such as the busy clinical environment, space limitation around patient’s bed space, frequent patient transfers and physical restrictions such as urinary catheters and intravenous medications were cited as barriers to the delivery of the PA intervention. Volunteers also found the ward environment to be intimidating initially. However, as they became familiar with their role, it became less of a concern. Other challenges include the lack of staff awareness of the intervention and a lack of appreciation demonstrated by staff members. Important patient factors that facilitated the intervention included the perceived benefit of the intervention by patients and the positive experiences they had. Another commonly cited benefit was the social aspect of the intervention. Volunteers were viewed as non-medical personnel and were able to build rapport with patients and encourage them to mobilise or exercise. Volunteers were perceived by staff members to be competent in carrying out their role and staff members appreciated the work that they did in promoting increased PA among older inpatients.  
Overall, the intervention was well received by patients and staff members appreciated the work that the volunteers did in promoting increased PA among older people. One study participant reported:
Would I have done it if he had not have come in? I might not have done. It is having the volunteers; they encourage you to have a go. I think the more chances patients are given for activity I think they will all get well quicker.  No doubt about it.  I feel good now, and I want get home. So yeah.  I think mobility is a very important thing for everybody. (Patient I)
Secondary outcome measures 
Forty-two participants from the baseline phase had valid SAM recordings with a median daily step count of 636 (IQR 298-1468).  Forty-four participants in the intervention phase had valid SAM recording, with a median daily step count of 912 (295-1824). The median length of stay for baseline participants was 15.5 days (IQR 7 – 28), as compared to 15 days (IQR 8 -22) among those who received the intervention. 30-day hospital readmission among participants in the intervention group was slightly lower (18%) compared to the baseline group (30%). Importantly, no adverse events such as falls, or physical injury were reported. The cost of training a volunteer was estimated to be £313.  
Discussion 
This study has demonstrated that it was feasible to deliver a volunteer-led mobility intervention for older inpatients including the recruitment, training and retention of volunteers. The training programme adequately prepared volunteers for their role and volunteers enjoyed working with patients in the acute setting.  The intervention was highly acceptable to healthcare professionals and patients. Patient participants were motivated to perform the exercises and appreciated the social interaction with volunteers. Nurses and therapists valued the help provided by volunteers to encourage older inpatients to be more active. Volunteers were viewed as part of the team.  Barriers and facilitators to the intervention were identified which will aid future implementation studies. There were some encouraging trends in daily step count, length of stay, and 30-day readmission but these preliminary findings need to be confirmed in a larger controlled trial.
Few studies have examined the use of trained volunteers to encourage older inpatients to be more physically active[18]. The Hospital Elder Life Programme (HELP) in the US is a well-evaluated model of care designed to prevent delirium and functional decline among older inpatients[19, 20]. In this model of care, volunteers were trained to work alongside multidisciplinary staff to deliver protocols for improved orientation, therapeutic activities, early mobilisation, vision and hearing, oral volume repletion and sleep enhancement. However, several challenges in implementing the early mobilisation protocol have been reported such as shortage of volunteers and staff limitations[24, 25]. Small service improvement initiatives in the US and Australia using volunteers to encourage older inpatient to be more active have been reported[26-28], but poorly evaluated. 
The SoMoVe study has demonstrated the feasibility of training volunteers to mobilise older people and identified barriers and facilitators to the implementation process. Four factors which were important to volunteers were identified: convenient timing, perceived benefit, positive experience, and training and competency. Future implementation studies should address these factors accordingly to promote volunteer engagement and retention. A large proportion of volunteers in this study were students (50%) aspiring to a career in healthcare. Students are motivated to volunteer to gain experience working in healthcare[29]. However, students are also less likely to volunteer long term due to their educational commitments and progression and thus there is often a higher turnover of volunteers. This should be considered when developing plans for volunteer training as a higher number of training sessions may be required in the case of a high number of student volunteers. Barriers identified include lack of staff awareness of the intervention and lack of appreciation from staff. Interestingly, through the interviews, staff members expressed their appreciation of the volunteers. However, in practice, the appreciation may not be conveyed to the volunteers, thus the perceived lack of appreciation from the volunteers. Positive experiences are important motivating factors for volunteers.
Participants in the intervention phase had a slightly shorter length of stay (15 days) compared to baseline participants (15.5 days). While no definite conclusions can be drawn from this study, previous studies have shown that an increase in physical activity levels in hospital is associated with a reduction in length of stay. De Morton et al conducted a pooled analysis of seven randomised controlled trials and 2 controlled clinical trials to explore the impact of exercise on older inpatients and found that a multidisciplinary intervention delivered by paid staff which included exercise was associated with a small reduction in acute hospital length of stay (-1.08 days, 95% CI -1.93 to -0.22 days)[11]. A study by McCullagh et al in 2016, explored the associations of average daily step count in hospital with physical performance and length of stay among older inpatients and found that a 50% increase in step count was associated with a 6% shorter length of stay[6]. The trend towards reduction in length of stay among participants in the intervention phase is consistent with findings from published literature. A future controlled trial that is adequately powered is needed to validate this finding. 
Strengths of the study include the use of a well-established theoretical framework, the NPT, which aims to understand and explain the social processes through which new or modified practice of thinking, enacting, and organising work are operationalised in the healthcare setting. Input from PPI, therapists and voluntary services were obtained at each stage of this study. The use of mixed methods approach ensured that the intervention outcomes were measurable quantitatively while the qualitative enquiry helped in the understanding of the processes of delivering the intervention and in the identification of factors which can help determine a successful implementation. 
This study has several limitations. As patients were required to provide valid consent, patients with severe cognitive impairment were excluded, thus participants may not represent all older people on acute medical wards. Intervention fidelity was monitored based on volunteers’ documentation. Documentation accuracy is a limitation of this methodology. Future studies should take into consideration appropriate assessment and evaluation of intervention fidelity. The pre-post study design may have introduced confounding factors when comparing data, although both groups’ main characteristics were similar. Seasonal variations in healthcare use across the year with increased admissions to hospital in winter may influence some of the outcome measures including length of stay and hospital readmission rates. The intervention phase took place over three winter months whereas the baseline phase only included one winter month. Nonetheless, the length of stay and readmission rates were lower in the intervention phase. 
Conclusions
This study has shown that it was feasible to deliver a volunteer-led mobility intervention including the recruitment, training and retention of volunteers. The intervention was safe and acceptable to healthcare professionals and patients. From this small feasibility study, encouraging trends in daily step count, length of stay and 30-day hospital readmission were noted. Future controlled trials are needed to explore the impact of volunteer-led physical activity intervention on patient outcomes and its cost-effectiveness in different healthcare settings.



Table 1 Patient participant characteristics and effectiveness of intervention
	Characteristics
	Baseline phase (n =50)
	Intervention phase (n = 50)

	Agea (years)
Men
Women
	87.2 ± 4.6
87.1 ± 4.8
87.3 ± 4.5
	86.2 ± 5.1
85.5 ± 4.6
86.9 ± 5.9

	Barthel Indexb (IQR)
	77 (54-90)
	80 (58-92)

	MMSEb (IQR)
	25.5 (22-27)
	26 (22-28)

	Geriatric Depression Scaleb (IQR)
	4 (3-6)
	4 (3-8)

	Charlson Comorbidity Indexb (IQR)
	7 (6-9)
	8 (7-9)

	BMI       <18.5
18.6 – 25
>25
	3
27
20
	3
25
22

	Number of medications
0-5
6-10
>10 
	
14 (36%)
22(44%)
14 (28%)
	
16 (32%)
21 (42%)
13 (26%)

	Frail scale
Not frail
Pre-frail
Frail
	
8 (17%)
20 (44%)
18 (39%)
	
0 
20 (41%)
29 (59%)

	Gait speeda (m/s)
	0.6 (0.4-0.7)
	0.5 (0.3-0.7)

	Grip strengtha (kg)
Men
Women
	
23.5 ± 7.2
13.8 ± 3.9
	
22.4 ± 7.7
13.9 ± 6.9

	Outcome measures
	Baseline phase
	Intervention phase

	Daily step countb (steps) 
	636 (298-1468)c
	912 (295-1824)d

	Length of hospital stay (days)
	15.5 (8 – 22.5)
	15 (7 – 28)

	Readmission in 1 monthb (days)
	15 (30%)
	9 (18%)


N = number of participants; a: mean; b: median; ±: standard deviation; IQR: interquartile range; MMSE: Mini mental state examination; BMI: basal metabolic index; %: percentage; m/s: metre per second; kg: kilogram; c: n = 42; d: n = 44
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Figure 2 Facilitators and barriers to the intervention
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