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Background

Life expectancy has increased dramatically over the last century with an expansion in the number of older people, and in particular the oldest old (85 years and over).  In England and Wales, it is estimated that there are 1.3 million people in this age group (Office of National statistics, 2009).  One consequence of this is an increase in demand for long-term care (Harwood, 2004).  There are currently approximately 19,000 residential and nursing homes for older adults in England with a total capacity of 441,000 places (Szczepura et al, 2008). 

Increasing age is associated with increasing disability.  A UK survey reported that 89% of residents of care homes required care because of disability from long-term conditions, 72% had mobility problems, and 62% were confused (Continuing Care Conference, 2006).  Mobility problems and reduced physical activity compound health difficulties by directly affecting physical and psychological health and reducing opportunities to participate in social activities (Continuing Care Conference, 2006).4 Observational research has reported that care home residents spend the majority of their time inactive (Sackley et al, 2006), with low levels of interaction with staff.  Sedentary behaviour is one of the leading preventable causes of death (Mokdad et al, 2004) and an inverse linear relationship exists between physical activity and all-cause mortality (Lee & Skerrett, 2001). Encouraging residents to be more active could deliver benefits in terms of physical and psychological health, and quality of life (National Institute of Clinical Excellence, 2008; Department of Health, 2005a, Department of Health, 2005b). There is evidence to suggest that in older people, interventions focused on physical function can improve a range of outcomes including: depression and mood (Blake et al, 2009; Windle et al, 2010); balance (Baum et al, 2003; and muscle strength and endurance (Bruunsgaard et al, 2004).  Additional benefits may be secured through increasing social engagement (Smalbrugge et al, 2006) which has been shown to be linked with more successful ageing (Mendes de Leon, 2005). 

As part of framing this study, we have completed and updated a Cochrane review (Crocker et al. 2012) which focused on physical rehabilitation in elderly long-term care residents.  Whilst the review identified the wealth of research in this area (67 studies), most of the studies were small (median n= 56) and most were conducted outside Western Europe.  Nevertheless, it demonstrated the feasibility of implementing strategies to increase physical activity in care homes; and consistent statistical benefits were observed in relation to mobility and, less frequently, daily living activities.  However, this and other reviews (Chin A Paw et al, 2008) have highlighted the need for further, more robust studies, with clinically relevant outcomes.  Several issues in particular have been identified that indicate need for further research. First, the existing research employed a wide variety of interventions and implementation approaches with no clarity as to what might work best for residents with different characteristics and needs.  Second, many of the interventions were short-term and excluded the more disabled residents, without evidence that the intervention was ineffective or unsafe for these residents.  Third, many interventions were resource-intensive, provided by staff external to the home and the gains were not sustained, suggesting that long-term, perhaps indefinite programmes are required to maintain benefit.  Yet, surveys of care homes have reported limited involvement of NHS services (Barodowla et al, 2001).  Although therapy input should be available for individual clients with specific needs, it is unrealistic to expect a care home activity programme to be delivered by already overstretched services (Kerse et al, 2008),  reinforcing the need for greater engagement of care home staff in developing and delivering practice change. We believe this is necessary to create and ultimately deliver viable and sustainable interventions that can enhance routine physical activity in care homes.

The intent of our five year NIHR funded programme of research is to develop and evaluate a complex intervention to enhance physical activity among care home residents that can be delivered as part of routine care, thereby improving physical and psychological outcomes. 
Details of the first two workstreams are presented in this protocol. Firstly, we seek to explore through ethnographic work the rhythm and content of daily routines and thereby gain insight into the potential to increase physical activity in care homes; secondly we wish to evaluate feasibility of using accelerometers and short form questionnaires to assess level of physical activity.  This research builds on previous similar work undertaken in a Programme Development Grant (PDG).

Aims and objectives

1. Explore the potential for developing and delivering an activity enhancing intervention within the daily life routines of care home residents; 

2. Review methods of data collection at the level of the residents and residences;

3. Evaluate tools to measure physical activity in this population to inform outcome assessment in a future Randomised Controlled Trial.  

Methods

This study will employ a mixed method research design in four purposively selected care homes. The study will include five interlinked components: 

1. Ethnographic work (observations); 

2. Qualitative interviews with  residents, relatives and friends (if appropriate) in each home; 

3. Qualitative interviews with staff in each home; 

4. Explore content and methods of routinely collecting data in care homes;

5. Test out, and assess the use of tools to measure physical activity among care home residents.  

Sampling strategy

We will purposively select  four care homes (nursing homes and residential care homes) in the Bradford area. All of the care homes will have expressed willingness to participate in the research study based upon summary information circulated within Bradford Care Home Forum. Selected homes will be purposefully different from each other in terms of size, setting and ownership. One of the homes selected will have a dementia unit in order to enhance our knowledge and understanding of residents with dementia. We will select homes that report success in encouraging engagement with activities, and others which have achieved more limited success in this regard. A combination of urban and rurally situated homes will also be selected in order to potentially secure a more diverse ethnic mix of participants. Access to selected homes will be informed by our experience in the PDG. Following provisional agreement with care home managers, further visits will be undertaken to explain the study to residents, staff and relatives and respond to any queries. Information will be provided to homes in the form of posters outlining the purpose of the research, and providing contact details for further information.  
1. Ethnographic work (observations)

An ethnographic approach will be adopted to develop understanding of how daily life is organised in relation to the resident profile, and the physical and social environment within which care is delivered.  This combines observation and informant interviewing in a naturalistic setting.  The purpose is to develop a systematic account of life as it is lived within the homes; the activities, behaviours and interactions that comprise the routine and taken-for-granted world of staff and residents; the contexts in which these occur; and the meaning of what is observed from the perspective of those involved.  Ethnographic work will enable us to further our understanding of potential linkages between care home culture, staff practices and residents’ engagement with different kinds of social and physical activities. It will also allow us to better comprehend residents’ involvement with activities in the context of the spatial characteristics of different homes.

Sites will be visited prior to study commencement to familiarise the researchers with the spatial environment of the care home, daily routines and regular events to develop an initial observational strategy: where to start observations; during what time points; who are the key actors involved and what should be the focus of the observation. This also provides an opportunity for staff and residents to become familiar with the researcher and allow the researcher to explain and answer any questions about the research. A sensitising framework (Figure 1) and methods for recording observations have been refined during our previous work provides an outline sensitising framework which will be further refined following an initial pilot phase.  Mindful of dignity and privacy we will consider shadowing staff members to gain greater insights.  

Researchers will spend two days a week in each home over a four month period. Observations will encompass the day, evenings and week-ends to encompass different types of activities at different time points, as well as to facilitate contact with families and friends (Ball et al, 2009; Godfrey et al, 2005). Our interest here is observing what residents and staff do.  This will include action and interaction between residents, between staff and residents, and between residents and visitors.  Given our focus, we are not interested in what particular named individuals do; although we will be observing the pattern of activities and interactions of residents with different levels of disability.

In the course of observation, the researcher will engage in informal interviewing/conversation with both residents and staff, which will allow us to check out the meanings of behaviour and action from the perspective of those involved. In our previous work this more informal discussion proved particularly informative with residents. For those with a cognitive impairment, for example, conversation in the context of concrete experience of activities, or reminiscences of what they enjoyed in the past triggered through conversations between residents, produced richer and more meaningful information than the formal interview. We will look to combine these informant interviews with formal interviews discussed below.

Observations will be recorded in contemporaneous field notes focused upon events, activities, interactions and conversations with residents, staff and relatives. A chronological fieldwork journal will combine descriptive materials with reflective accounts of the meaning of what is observed, as well as hunches and working hypotheses. These will include the researcher’s impressions and reactions to the observations. 
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Figure 1. Sensitising framework
Observations undertaken during our previous work identified several emerging categories or preliminary hypotheses, and these will be explored further through more focused observation:

· the particular kinds of activities (e.g. music) which not only engage residents in physical activity but also stimulate social interaction between residents, with apparent impact on collective engagement;

· the extent to which organised activities in the home are (or are not) based upon residents’ interests and abilities;

· discrete focus on the potential to increase physical activity in respect of personal and instrumental activities of daily living; 

· individual and collective activity in the leisure spaces within and outside the home;

· resources available (room space, Wi-Fi, activity coordinators) to stimulate physical activity.

Particular emphasis will be placed on what is typical, as well as what is idiosyncratic within and between homes, and what distinguishes between homes that are more or less resident-centred in their culture and care practices that will be relevant to introducing an implementation process.

The ethnographic work will enable an understanding of physical movement undertaken by care home residents within the context of daily routine life. It will also allow for an understanding of ways in which greater physical movement may be facilitated, and provide an indication of the kinds of culturally-specific changes that would be required to bring about such developments, given the characteristics of residents’ physical and mental health, as well as the processes by which health and social care services are delivered.
2. Qualitative interviews with  residents and relatives 

We will undertake formal semi-structured qualitative interviews with a sample of residents, their relatives and friends in the four homes selected.  We estimate conducting 15 residents and relatives/friends interviews in each home (i.e. potentially 10 residents and approximately 5 relatives/friends), we are aware that some residents do not have visitors. 

The aim of the interviews is to clarify our findings from the ethnographic work, examine options, preferences and choice of activities, as well as opportunities and barriers to their introduction. The significance of families’/friends’ continued involvement with residents in homes has been identified (Whitaker, 2009). There are benefits in including relatives in decision-making processes (Bauer and Nay, 2003) and they have a potential role in stimulating residents’ participation in self-care. The individual interviews, which will be conducted (if practical and feasible) in a quiet private area, will, with their permission, be tape recorded and transcribed verbatim for analysis. Informed consent will be obtained from those participating in the qualitative interviews who have the capacity to consent. Advice will be taken from either a personal or nominate consultee in relation to the potential participation of care home residents who lack capacity. Interviews with residents and/or relatives will focus on their perspectives and draw on the expressed views and experiences of residents/families. Interview schedules have been devised during the process of undertaking our PDG work, and are based upon ethnographic interpretations of barriers and opportunities for physical activity. These will be further refined based on the ethnographic work undertaken and any site-specific issues. We may discuss with participants their views on new technology based on GPS systems which track movement (such systems are being developed as a falls detection system), these systems may have uses but residents’ views and perceptions are important considerations. Drawing on the observational work and synthesis of the literature we will discuss feasibility of exemplar interventions to inform discussions, for example, undertaking additional exercise during daily activities.   
3. Qualitative interviews with staff  
A purposive sample of staff from each home (estimated 6-8) will be selected for interview. This will include qualified and non-qualified staff, those with more or less than five years’ experience and a mixture of junior and senior staff. We will draw on our observational data to identify individuals who play a significant role in the life of the home including those who may have experience / knowledge of potential barriers to increasing physical activity and those who may potentially be drivers or barriers to change. Regular visitors to the home, for example a physiotherapist or community matron, may also be approached. The interviews will encompass: knowledge, perspectives and attitudes towards enhancing activities, exploring opportunities and barriers for active interventions, including perceived benefits and risks, and the contexts in which they might work for residents with different abilities and preferences. In interviews with managers from each home we will additionally explore current provision of social and exercise opportunities (for example, activity coordinators, access to physiotherapy), facilities and resources available. We will also examine and discuss their routine data collection and recording systems. As for residents the interviews, which will be conducted in a private area, will, with participants’ permission, be tape recorded and transcribed verbatim for analysis. Informed consent will be obtained from all staff members who participate in research interviews.
4. Explore content and methods of routinely collecting data in care homes.

The research assistant will discuss with the care home manager in the four selected homes the content and method of collecting routine data. They will clarify what information is recorded, how it is reported and the frequency/timescale of reporting.  This information will be reviewed and compared across homes to enable us to identify a ‘routinely collected data set’ for future work including economic evaluation. 

Resident data might include for example: age; sex; disability profile; primary diagnosis; cognitive ability; length of residence; critical incidents (such as falls, soft tissue injuries); hospital admissions with length of hospital stay and GP and health professionals call-outs.  

Members of the research team will discuss with the manager if it is feasible for our research team to be provided with such data on an anonymised basis. 

We will also seek data at the level of the residence, for example: number of beds, staffing levels, including numbers of temporary/agency staff and engagement with community staff (for example, community matrons). 
We will seek staff views in questionnaires such as the Job Diagnostic Survey (JDS) (Hackman and Oldham, 1974; Hackman and Oldham, 1975; Idaszak, 1985), or Benjamin Rose Nurse Assistant Job Satisfaction Scale (Kiefer et al, 2005) which provide an assessment of job satisfaction and may be used in the future trial evaluation.

5. Test out and assess the use of tools to measure physical activity, physical function, and health-related quality of life among care home residents.  

We are interpreting physical activity as “any bodily movement produced by skeletal muscles that results in energy expenditure” (Caspersen et al, 1985). As a direct and valid measure of movement we propose to use activity monitors to objectively assess physical activity. In the PDG (and following advice from an Expert Seminar), we undertook preliminary assessment of four activity monitors. Overall, an accelerometer (the ActiGraph GT3X model) worn on the hip was deemed the most acceptable device for both residents and care home workers (especially over 5 days). Furthermore, the intensity of physical activity was recorded with good sensitivity and predictive scores. Subsequently we have become aware of a new accelerometer (GeneA). The GeneA, like the ActiGraph GT3X, is a tri-axial accelerometer which can be worn at multiple body locations including both the hip and wrist (Esliger et al, 2011). It has been suggested that the sensitivity of GeneA may be higher compared to other activity monitors; hence we propose to trial the GeneA and compare it with the ActiGraph GT3X. This study will provide us with further validation of these tools in a larger sample size than was feasible in the PDG. 

In addition to accelerometers we wish to assess the validity of a recently-developed questionnaire: the Assessment of Physical Activity in Frail Older People (APAFOP). This interview-administered physical activity questionnaire has recently been purposely developed and reliability-tested for older people with and without cognitive impairment (Hauer et al, 2011; Stewart et al, 2001). The assessment period is limited to the previous 24 hours to assist recall and there is a focus on activities of daily living making it a suitable tool for our work (Stewart et al, 2001). We also wish to test the use of the Physical Activity and Mobility in Residential Care Scale (PAM-RC) (Whitney, King’s College, London, April 2013). This is a simple physical activity screen for assessing mobility and activity levels specific for residential care residents, completed by residents’ key workers. It is indicated that the PAM-RC may be a more valid measure of physical activity amongst a frail elderly population – as residents engage only in very low levels of physical activity and they have difficulty in recalling this activity.

We will assess physical function by the Elderly Mobility Scale (Smith, 1994) as it is a well-validated tool, with good discriminant ability and has been used in previous work (Peri, 2008; Prosser, 1997; Yu, 2007; Kerse, 2008). It provides a scale for assessment of mobility, considering locomotion and balance, and will be completed by staff in consideration of consenting residents. 

We believe increased activity within daily routines will assist in maintaining physical function (decelerating decline) and improve/maintain quality of life of residents. Depression may influence take-up of activity and may be affected by activity. We intend to pilot outcome measures to assess these domains with care home residents.

The EQ5D (The EuroQol Group, 1990) will be used as a measure of health-related quality of life. It has been used extensively in older people (Kerse, 2008; Coast, 1998; Hulme, 2004; O’Reilly, 2006), was deemed easy to complete and acceptable in our development work and is recommended by NICE for calculation of quality adjusted life years (QALYs) for economic analysis (Wailoo et al, 2010). The ICEpop CAPability measure for Older people (ICECAP-O) will assess wellbeing defined in a broader sense, rather than health. Respondents will be asked to rate five attributes: attachment (love and friendship), security (thinking about the future without concern), role (doing things that make you feel valued), enjoyment (enjoyment and pleasure), and control (independence). 

Quality of life measures are problematic, not least because quality of life is highly multidimensional and the importance attached to each dimension is relative to the individual; yet it is an important outcome to consider. While there are numerous quality of life measures and several dementia-specific measures there are none specific to a care home population. The measure we have selected is the WHOQOL-BREF, with physical, psychological, social relationships and environment domains (The WHOQOL Group, 1998). This measure has been used in older populations (Power, 1999; Chachamovich, 2007; Naumann, 2004, Yao, 2005; Hwang, 2003) and has shown significant association with physical activity (Fox et al, 2007). We will also pilot two more recently established measures of quality of life that are specifically designed for older populations (though typically younger and fitter than care home residents): the CASP-19 (Hyde et al, 2003), which asks participants to describe their lives and how they feel, and the Ageing Well Profile (Stathi and Fox, 2004), a well-being scale designed for older adults.

Depression will be measured by the 15 item version of the Geriatric Depression Scale (GDS) (Sheikh and Yesavage, 1986; Yesavage et al, 1982; Alden et al, 1989), which is the most commonly used measure for older people with depression in long-term care (Forster, 2009).132 It is sensitive and specific (Evans and Katona, 1993; Lyness et al, 1997) and the best validated measure of depression in this population (Holroyd and Clayton, 2000; Lesher and Berryhill, 1994). This will be completed by care home residents that have consented to the study.

Participant recruitment procedures

Exclusion criteria: Residents who are acutely unwell; bed-bound; or near to death (in receipt of palliative care) will not be included in any aspect of the study.  
The long-term aim of our research programme is to develop strategies to improve the physical fitness of all care home residents, including those who may have cognitive impairment and dementia. It is important to identify an outcome measure suitable for the majority of residents. Where possible, therefore, they should also be included when we are testing the outcome measurement tools.  Through consultation with the residents, relatives and staff we will seek to obtain fully informed consent /consultee agreement from all residents (excluding those mentioned above) for the testing of outcome measures. Through this process we will, if necessary, further refine our exclusion criteria. 
Screening Data 

The clinical research staff will be asked to complete a log of all residents screened for eligibility.  Anonymised information will be reported to the AUECR including the number of patients:

· Not eligible for study participation (and the reason);

· Eligible but declined consent (and reason if they freely provide one);

· Eligible but consultee agreement declined (and reason if one is freely provided);

· Eligible and consented.

Data Collection

The following demographic information will be collected by the research assistant on all residents who provide consent/consultee agreement: age, height, weight, level of cognitive impairment (as measured by the 6-CIT) (Brooke and Bullock, 1999), ADL (Barthel index (Mahoney and Barthel, 1965) (using the 20-point score version) (Collin et al, 1988)), timed get up and go (Podsiadlo and Richardson, 1991), number of falls in the last six months and medical condition (diagnosis and co-morbidities if information is available). Using information from the non-participant observations and in consultation with the care home staff their level of physical ability level will be categorised into three groups based on the Functional Ambulation Classification (Holden et al, 1986): low (unable to walk without assistance of two people); medium (walk with assistance/supervision of one person); high activity (able to walk fully independently) (Holden et al, 1986). 
They will then be asked to wear the ActiGraph and the GeneA for 7-10 days during waking hours to assess physical activity and time spent sedentary. These accelerometers will be worn on a belt or waist band. Care staff will be asked to note and immediately report to the research team any adverse events; this might include skin tears, skin abrasions. It will also be requested that a daily log of wear time (i.e. the time the monitor was put on and removed) be kept. Residents who are capable of completing the log will be encouraged to do so. However, we acknowledge that some residents may not have the capacity to keep a written log; therefore care home staff will be asked to complete the log for them. We also propose to administer an information sheet alongside the monitors detailing important points to remember regarding such things as the ‘proper care’ of the monitor, monitor placement and completion of the activity log whenever possible.
At the end of the seven to ten days a research assistant will administer the APAFOP tool. Ideally this should be someone not familiar with the resident (therefore having no pre-conceived ideas of likely activity level). However, we will be sensitive to the environment and the individual that it might not be appropriate for a ‘stranger’ to undertake this activity. 

Following the monitoring period both participants and care home staff will be asked to indicate the acceptability of each monitor on a 10 point ordinal rating scale (1 indicating a low level of acceptability and 10 a very high level of acceptability). 

Prior to collecting the data outlined above in two of the participating care homes we plan to carry out some additional feasibility work into the use of activity monitors in frail older adults. We anticipate that this would involve a sample of residents wearing the activity monitors described above over shorter time periods. In addition, we propose to observe individual residents whilst they are wearing the activity monitors and are in communal areas to get an idea of the activities they typically engage in. In this context observations will be used as a reference against which the data gathered from the activity monitors will be compared. 

Use of wireless technology

In one care home we propose to explore the possibility of collecting data on resident movement by use of wireless technology. This has the potential to be less intrusive and provide an opportunity to include more participants in the planned large study.

We anticipate that this will involve putting up wireless nodes in one (or two) communal spaces in the care homes. Using similar methodology as described above residents will be asked to wear small sensors which may be in the form of a small brooch for 7- 10 days. The intent is to be able pick up general activity levels within the communal space, not to track residents. The information collected will be downloaded retrospectively.  

We will seek explicit informed consent from the care home manager for this activity and informed consent/consultee agreement from individual residents.
Recruitment procedures for this study

We propose a two-tier approach to informed consent for the observational component of the study. Informed consent will be obtained from care home managers to participate in the research programme, and this is taken to include access to communal spaces within the homes for observational purposes. For general observations we will not seek individual written consent. Firstly, observation will only be carried out in congregate areas that are public or semi-public spaces.  Secondly, focus is not on individuals (residents or staff) but on how daily life is organised and the extent this may vary for residents with different needs.  Thirdly, we consider it important that all residents, including those with cognitive problems, are included in the observational study so that the issue of how and in what ways we might consider increasing their physical activity within the home routines is addressed.  Even so, we will make every endeavour to ensure that residents and staff are fully informed and are comfortable about the observation that we will conduct as unobtrusively as possible.  Throughout the period of observation, the researcher will seek verbal consent to observe and try (as far as possible) to let staff and residents know when his/her next visit is going to be. Posters giving brief details of the study and a contact number for further information will be displayed clearly in the care home prior to commencement of any observations. 

However, if we wish to observe individual residents (particularly active residents), then individual written informed consent will be obtained.

Informed consent/consultee agreement will be sought from residents, visiting relatives/friends and staff where they are being asked to take part in qualitative interviews. Informed consent or agreement from a consultee will be sought from/for all residents prior to measurement of physical activity, including completion of validated tools.  Participants will be free to withdraw at any time; the principle of on-going consent will be adopted.  

Researchers from the Academic Unit of Elderly Care and Rehabilitation, Bradford Institute for Health Research with experience of working with older people will be the people responsible for obtaining informed consent where applicable. All researchers working within the homes will have undertaken Good Clinical Practice (GCP) training and additional training relating to assessment of mental capacity and working with frail elderly people.

Assessment of capacity

Each resident will be assumed to have capacity to consent, unless it is clearly established that they lack capacity. The researcher will identify whether the participant understands the information about the study, whether they can retain the information, whether they are able to make a balanced decision regarding participation and whether they are making the decision of their own free will.  If there is any doubt, a relative, close friend or Independent Mental Capacity Advocate (IMCA) will be consulted. 

Participants with capacity (residents, relatives, friends)

Potential participants will be given verbal information and a written information sheet about the study.  Following information provision, they will be given however much time they require to consider participation and will be given the opportunity to discuss the study with their family and will have the opportunity to ask questions of the researcher. They will also be provided with a contact from whom they can obtain further information. Potential participants will be informed of their right to withdraw from the study at any time without any detriment to their care and without giving a reason.  Written informed consent will be gained; participants will sign and date a consent form.  If the participant is unable to complete the consent form due to physical reasons they will be asked to give verbal consent in the presence of a relative, close friend or staff member from the care home.  The relative, friend or staff member and the researcher will sign the consent form as a witness of this consent.  A note will be made on the form detailing that that participant gave verbal consent to participate and this will be signed by the individual who witnessed this. 

If a participant with capacity gives informed consent to take part in the study and subsequently becomes incapacitated, the consent previously given when capable will remain valid. However, if at any time it is felt that the person expresses unwillingness to be involved either verbally or through behavioural indicators, their participation will be discontinued.  If a participant with capacity refuses informed consent and subsequently becomes incapacitated, the refusal stands and they will not be entered into the study by seeking consent from a relative, friend or IMCA. 

Participants without capacity

We will assume that residents have capacity until it is shown to be absent. Given that most of the participants will have some kind of age-related mental impairment, it is important to capture the views and experiences of all residents, including those without capacity, in order to better inform potential interventions for increasing physical activity. For those lacking capacity, a personal consultee/nominated consultee (defined by the MCA) will be identified, respecting principals of confidentiality, firstly by asking the resident. If the resident is unable to identify someone to assist, the care home manager or key worker will be asked to identify someone to assist. Furthermore, we will check with the resident and care home manger to see if there is an Advanced Directive relevant to identifying a personal consultee regarding participation in research. 

The consultee will usually be a relative, friend, non-paid care worker involved in the care of the resident or other person interested in the welfare of the resident. Where a potential consultee can be identified, he/she will be contacted by telephone and in writing. Initial contact will be made by someone from the care home team. The personal consultee will be advised that they need to put their views aside and try to make decisions taking into account the likely views of the resident with regards to taking part in the study.  

Personal consultees will be requested to respond within two weeks. Personal consultees willing to act in this regard will be required to sign a consent form to this effect, and will be kept informed of the resident’s participation during the course of the study. If there is no response or the potential consultee is unwilling to take on the role, a resident’s key worker from the home will be asked to act as the nominated consultee.  The nominated consultee will be independent of the research team and will be advised that they should make decisions taking into account the likely views of the resident. We will continue our approach to relatives and or friends if they are assessed as lacking in capacity. 

Informed consent – care home staff 

Informed consent will be sought from members of the care home staff. Regular visitors to the home, for example a physiotherapist or community matron, may also be approached. A verbal explanation of the study and information sheets will be provided by the researcher for them to consider. These will include detailed information about the rationale, design and personal implications of the study. Following information provision, care home staff will be given sufficient time to consider participation. Consent will then be taken. The right of the staff to refuse consent, or to withdraw consent at any stage, without giving reasons will be respected.
Data monitoring

The AUECR and the Bradford Teaching Hospitals Foundation Trust (Sponsor) reserve the right to intermittently conduct source data verification on a sample of patients. Source data verification will involve direct access to patient notes at the participating centres and the collection of copies of consent forms and other relevant investigation reports.
Data analysis 

Qualitative methods

All of the qualitative data (observations and transcribed interviews) will be entered into NVivo computer software to facilitate management of a large dataset. A modified grounded theory approach to data analysis (using NVivo software) will be employed using the method of constant comparison (Dey, 1999), and iterative engagement with the research literature.  The observations will be analysed to identify actual and potential opportunities for enhancing activities and possible opportunities for change. 

Themes will be identified, coded and categories developed.  We will examine within and across group similarities and differences, with the focus on exploring what shapes perceptions and behaviour, opportunities and barriers to physical activity.  The findings from all research participants will shed light on those mechanisms or triggers within different care contexts that might facilitate a shift in care practices and resident motivation to optimise opportunities for increasing activity/reducing sedentary behaviour both in activities of daily living and in leisure spaces.

Accelerometer data

Accelerometer data will be analysed using appropriate ActiLife and GeneA software. The wear time validation tool within the ActiLife/GeneA software will be utilised to exclude any data that do not meet wear time requirements, defined as >10 hours on five consecutive days wear or >10 hours on six random days (Hart et al, 2011).
Accelerometry counts will be converted into time spent in respective intensity categories. Our initial proposal is to use accelerometer data according to Hansen et al (Hansen, et al, 2012) and these will be as follows: sedentary (categorised as <100 counts per minute (cpm)) a threshold that corresponds with sitting, reclining or lying down (Healy et al, 2007; Matthews et al, 2008); low intensity physical activity (100-759 cpm, walking at a very slow pace, self-care) (Healy et al, 2007; Matthews et al, 2008), light physical activity (760-2,019 cpm walking at a slow pace) (Hagstromer et al, 2010; Matthews, 2005) and moderate to vigorous physical activity (MVPA) >2,020 cpm: energy expenditures greater than 3 METS (or 3 x resting energy expenditure) (METS = metabolic equivalent of task) (Troiano et al, 2008).

Data will also be reintegrated into 60 second epochs to enable the number and lengths of ‘bouts’ of physical activity and sedentary behaviour to be recorded. A bout of physical activity will be defined as a period of ≥10 consecutive minutes of activity and a bout of sedentary activity will be defined as a period of ≥60 consecutive minutes. The data collected from the APAFOP questionnaire will derive total activity and time spent per day in activities such as walking, time on feet, sitting, inactivity, etc. Data gathered from both the APAFOP questionnaire and the accelerometers may be converted into time spent in MET-defined categories of physical activity (Ainsworth et al., 2011; Ainsworth et al., 1993; Kozey et al, 2010; Stewart et al., 2001). 
Concurrent validity of the two assessment tools will be assessed using Spearman’s Rho and/or Pearson’s correlations as appropriate to establish the relationship between total movement counts and total activity scores and time spent in each MET category recorded via accelerometry or APAFOP. Correlations will be considered low (r<0.2), low-moderate (r=0.2-0.5), moderate-high (r>0.5-0.8) or high (r>0.8). Outputs from this work will include: percentage of residents consenting or with consultee agreement who wear the accelerometer for seven days; compliance with ActiGraph and GeneA data. We will compare daily accelerometer variation within participants with variation between participants by a two-level (longitudinal) regression model. We will also consider completeness of data and assessment burden for the ActiGraph, GeneA and APAFOP. 
The work described will allow us to further explore sedentary behaviour (Pate et al, 2008) and establish realistic norms and goals for frail elderly people in care homes.
Wireless data

The outputs from the wireless devices will be reviewed retrospectively and amount of movement undertaken by each resident reported. This is likely to be distance moved.
Serious adverse events procedures

The National Research Ethics Service (NRES) defines a serious adverse event (SAE) as an untoward event that:

· is fatal or life threatening;

· requires or prolongs hospitalisation;

· is significantly or permanently disabling or incapacitating;

· constitutes a congenital anomaly or a birth defect; 

· may jeopardise the participant and may require medical or surgical intervention to prevent one of the outcomes listed above.

Related and unexpected SAEs are defined as follows:

· ‘related’ – that is, it resulted from administration of any research procedures; and

· ‘unexpected’ – that is, the type of event is not listed in the protocol as an expected occurrence.
Operational definitions

In this population it is expected that episodes of acute illness, infection, new medical problems and deterioration of existing medical problems will occur and could result in prolonged hospitalisation, hospital re-admission, significant or permanent disability or incapacity, or death. 

In recognition of this, events fulfilling the definition of a serious adverse event will not be reported in this study unless i) the research team are aware that the patient has died, or ii) the event resulted from administration of any research procedure and fulfils the definition of a Related and Unexpected Serious Adverse Event.
Expected SAEs – standard reporting 

If research staff become aware that a study participant has died, the clinical research staff will inform the AUECR using a standard case report form. As this is expected within the study population, it will not be subject to expedited reporting to the main REC. 
Related and unexpected SAEs – expedited reporting

All related and unexpected SAEs occurring from the date of consent until end of research contact (after completion of all research procedures) must be recorded on the Related/Unexpected Serious Adverse Event Form and reported to the AUECR within 24 hours of the research staff becoming aware of the event. 

For each related/unexpected SAE the following information will be collected:

· date of SAE;

· full details in medical terms with a diagnosis, if possible;

· its duration (start and end dates, and times, if applicable);

· action taken;

· outcome.

Any follow-up information should be sent to the AUECR as soon as it is available. Events will be followed up until the event has resolved or a final outcome has been reached.

We will ensure that the wireless technology has all the appropriate approvals to be compatible with medical devices.

Quality assurance and ethical considerations

Quality assurance

The process evaluation will be conducted in accordance with the NHS Research Governance Framework.

Ethical considerations

The study will be performed in accordance with the recommendations guiding physicians in biomedical research involving human subjects adopted by the 18th World Medical Assembly, Helsinki, Finland, 1964, amended at the 52nd World Medical Association General Assembly, Edinburgh, Scotland, October 2000. The study will be submitted to and approved by a main Research Ethics Committee (REC). Implementation of the study will be informed by guidance from the ENRICH project http://www.dendron.nihr.ac.uk/enrich/ which provides guidance for care home staff, research funders and research network staff.
Confidentiality

We will work to Caldicott Principles (general principles that health and social care organisations should use when reviewing use of client information). To reduce breaches in confidentiality or data loss we will undertake the following:

· Store paper records in locked cabinets at the Bradford Institute for Health Research. 

· Data stored electronically will be password protected.

· We will limit access to identifiable data to the Chief Investigator, the project manager and research fellows working on the project.

· Only the minimum identifiable data needed for administration purposes will be collected or recorded. The rest of the team will not have access to identifiable data or the keys/codes which would allow it to become identifiable at any point

· For any future publication of qualitative results, no individual will be identifiable. 

· Direct quotations from study participants and ethnographic descriptions may be used in publications of the study.  However, steps will be taken to remove information that may make a participant identifiable. 

Physical arrangements for management of data

Paper records will be stored in locked cabinets at the Bradford Institute for Health Research. 

Data stored electronically will be password protected and either held on Bradford Teaching Hospitals NHS Trust's secure servers or, where laptops or tablets are used in the study, these will be wholly encrypted and password protected.

Archiving

At the end of the study, data will be securely archived at the AUECR, which is part of the Bradford Institute for Health Research for a minimum of five years. Audio recordings will be downloaded onto a password protected computer as soon as possible following the interview and the audio recording will be wiped at the conclusion of the study and preparation of papers for publication. If a staff member, patient or caregiver withdraws consent for their data to be used, it will be confidentially destroyed. Data related to accelerometers will be securely saved on BIHR servers.
Management of the study

There will be clear lines of responsibility for project management, monitoring timescales, recruitment, compliance and ethical issues.  The chief investigator will maintain overall responsibility for the project.  

Responsibilities

Chief Investigator

As defined by the NHS Research Governance Framework, the Chief Investigator is responsible for the design, management and reporting of the study. 
Operational structure

Study Management Group (SMG)

The Study Management Group comprises the Chief Investigator, programme coordinator and co-investigators; the SMG will be assigned responsibility for the study set-up, its on-going management, and for the interpretation of results. 

The Study Research Team (SRT) includes the Programme Coordinator, the Chief Investigator and research staff undertaking the study in the care homes. The SRT will be responsible for the day-to-day running of the study, centre set-up, liaison with centres (care homes) and supervision of the research team. A delivery team will be established for each ‘worksteam’ which will be led by a co-applicant and include members of the research staff. For the ethnographic work this will be Mary Godfrey and for the clarification of measurements this will be Karen Birch.

The Programme Steering Committee (PSG) will be chaired by Professor John Gladman, University of Nottingham. The PSG will provide overall supervision of the programme, in particular progress, adherence to protocol, patient safety and consideration of new information.  The Chief Investigator and other members of the SMG will attend the meetings to present and report progress. 
Publication policy

The success of the study depends upon the collaboration of all participants. For this reason, credit for the main results will be given to all those who have collaborated in the studies through authorship and contributorship. Uniform requirements for authorship for manuscripts submitted to medical journals will guide authorship decisions. These state that authorship credit should be based only on substantial contribution to: 

· conception and design, or acquisition of data, or analysis and interpretation of data;

· drafting the article or revising it critically for important intellectual content;

· and final approval of the version to be published;

· and that all these conditions must be met (www.icmje.org).
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