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Building an evidence base for successful telecare implementation – updated report of the Evidence Working Group of the Telecare Policy Collaborative chaired by James Barlow

1 Purpose

To alert care and support services to the issues relating to the evidence for telecare and its role in identifying which telecare applications to invest in and how to implement them.

2 Background

There is mounting evidence to suggest that telecare can make a difference to individuals and their carers, and to the health and social care system as a whole. It can help to improve people’s independence, relieve stress on informal carers and improve clinical and care outcomes.

Numerous trials of specific telecare technologies and services are being reported from across the world. Some focus on particular applications of telecare technology, for example aimed at people with hypertension or diabetes. Others report on more generalised applications for older people such as home safety and security. There is also a growing use of information and communication technology to provide advice, guidance and support for people with particular care needs by creating interactive web-based communities or through services like NHS Direct Online. 
This represents an evidence base for the impact of telecare. There is also a small, but growing literature on the factors which influence successful project implementation. However, it is important to consider how good this evidence base is if we are to use it draw lessons on where to focus our efforts in mainstreaming telecare. So how can the evidence help to support decisions about when and where to invest resources in telecare services? And how do we ensure that future telecare trials and new mainstream services improve the current evidence base? 

These questions partly relate to the quality and type of evidence for innovative services and practices that are acceptable to different stakeholders in care provision, from the individual recipients of these services and practices and their families to health and social care professionals. They also relate to the procedures for designing and conducting research on new telecare services.

A systematic literature review conducted by a team from Imperial College London (Barlow et al, in press) – due to be published in the Journal of Telemedicine and Telecare – found almost 9,000 papers (as at January 2006) in scientific journals reporting on outcomes of telecare trials alone, i.e. applications that provide health and social care to individuals generally in their own homes and excluding applications which involve interactions solely between healthcare professionals. 
In a systematic literature review strict quality and other criteria for inclusion are applied to the body of work in order to identify trends or patterns in the evidence. The review found that much of the published literature on telecare is based on small scale or pilot projects. Nevertheless, it identified around 100 studies which met the quality thresholds established by the authors (they reported on randomised control trials of any size and observational studies with more than 80 participants). These studies provide useful pointers to the telecare applications that merit attention. Details of these are listed in the appendix and bibliography.
3 The current telecare evidence base

Evidence for new approaches to health and social care delivery is often only obtained through evaluation during and after their introduction. The findings then feed back into service or practice development.

Telecare needs to be seen in this light. It is something of a hybrid – neither a pure technology innovation, nor a pure service innovation. It also embraces a range of public and voluntary services from social care, health care and housing services. Many different stakeholders are involved in its implementation and use, and these all have differing perspectives on what constitutes ‘evidence’ and how much evidence is needed before they are prepared to embrace an innovation.

For many clinical practitioners, the concept of the ‘randomised control trial’ (RCT) is extremely important for establishing evidence-based practice, although the need for an RCT partly depends on the type of innovation and degree of risk involved. Those coming from a social care background – as well as many in the healthcare professions – may take a rather different view of evidence, accepting the important role of the context within which the innovation is deployed and focusing more on evidence-informed practice.

The Evidence Group of the Telecare Policy Collaborative explored these debates in relation to telecare. Its work is now being developed in a research project funded by the Engineering & Physical Science Research Council, currently underway at Imperial College London. 

This note focuses especially the questions:

· What is the evidence for the benefits of telecare and how good is its quality?

· Where does the existing evidence suggest telecare should be targeted?

· How can telecare evidence be collected locally to help develop a 'virtuous circle' of re-directed investment and greater benefits?

It also briefly discusses evidence for factors that underpin successful and sustainable telecare implementation.

3.1 What's the available evidence for the benefits of telecare?

The potential of telecare in ameliorating a large proportion of the factors triggering increased levels of care and support has recently been shown in a systematic literature review (Brownsell et al 2005, Aldred et al 2005). The systematic review carried out by Barlow et al (in press) begins to demonstrate where there is evidence for this potential. 

There is already a range of evidence for the various types of telecare application, for example telecare aimed at specific chronic health conditions or telecare to support safety and security in the home. This is based on the many technology trials and small scale schemes from around the world, and is reported in specialist journals. However, the quality of the evidence varies considerably, depending on the focus of the telecare application and what type of evidence has been collected (Barlow et al 2005; cf. Audit Commission 2004a, section 2 for a discussion on evidence). The table below divides the evidence base into four broad categories based on:

· the type of evidence collected (whether it is about the effect of telecare on care or clinical outcomes for the individuals receiving it or whether it is about the cost-benefit effect of telecare for the care system)

· the focus of the telecare scheme or trial (whether it is targeting a specific health condition such as a chronic disease or whether it is a more general, safety and security application for a wider population).

	Focus of telecare application
	Evidence on:

	
	Individual outcomes
	Systemic outcomes

	Vital signs monitoring
	A: For example telecare aimed at patients with diabetes showing an impact on clinical or care outcomes

Emerging evidence base for benefits

	B: For example telecare aimed at patients with diabetes showing a cost benefit impact or impact on processes

Some evidence for benefits


	Safety and security monitoring
	C: For example telecare aimed at a general population such as all ‘frail older people’ showing an impact on care outcomes

Limited evidence base 
	D: For example telecare aimed at a general population such as all ‘frail older people’ showing a cost benefit impact or impact on processes

Almost no evidence


	Information, advice and support
	E: For example, telephone or internet support systems for a community of patients with a specific condition showing an impact on clinical or care outcomes
Good evidence base for benefits
	F: For example, telephone or internet support systems for a community of patients with a specific condition showing a cost benefit impact or impact on processes

Some evidence for benefits



Source: Barlow et al (in press)

There are many examples of trials where telecare is designed to address a specific health condition (cell A in the table). Diabetes, congestive heart failure (CHF) and chronic obstructive pulmonary disease (COPD) are common applications. Many studies of these trials, which report their clinical outcomes, have been published. Systematic reviews of these studies show there are likely to be benefits from this type of telecare (for example Amala et al 2003 on CHF, Cappuccio 2004 on blood pressure monitoring, Klemm et al 2003 on online cancer support groups). Barlow et al (in press) found an emerging evidence base for telecare applications designed to monitor people’s vital signs. This is beginning to point to clinical or quality of life benefits for those with certain conditions, notable diabetes and hypertension or heart failure. Telecare applications which aim to provide people with information, advice and support (cell E) are also beginning to show benefits. Indeed, there is a better evidence base for this type of telecare than for vital signs monitoring. Conditions that seem to benefit especially are depression, heart disease and diabetes.
The evidence base for telecare aimed at providing general safety and security monitoring, for example for frail older people (cell C), is less robust because no studies met the quality criteria in Barlow et al (in press). This does not mean that such telecare services do not provide significant benefits. There are important observational studies on the effects of safety and security monitoring in the schemes in West Lothian (Smart Support at Home) and Northampton (Safe at Home). There are also numerous anecdotal reports of benefits for individuals receiving this form of telecare.

Smart support at home: the integration of telecare technology with primary and community care systems (West Lothian)  http://www.bjhc.co.uk/issues/v22-3/v22-3kelly.htm 

Safe at Home project: http://www.northamptonshire.gov.uk/adults/help/safeathome.htm 

Turning now to the impact of telecare on the care system, rather than on individual outcomes (cells B, D and F), it is clear that there is a need for more robust cost-benefit evidence. Some reviews of studies reporting on telecare trials aimed at specific health conditions (cells B and F) suggest there are possible benefits in terms of costs arising from hospital admissions (Amala et al 2003). These trials tend to be non-UK based and hence the data may not be transferable to different care systems. They also tend to be pilot ‘proof of concept’ projects, which tend to be unrealistic in terms of the resources going into them. However, there are now several randomised control trials and large observational studies which show that this form of telecare is at least as efficient of conventional approaches, especially for those with heart failure. There is an even better evidence base for information and advice telecare services (cell F), with the weight of evidence again currently focusing on heart failure.
The evidence base for care system benefits of the safety and security monitoring (cell D) is currently poor because of the lack of robust studies. However, examples from the UK report there are benefits in terms of reduced costs due to reductions in delayed discharges and unnecessary hospital admissions:

· A recent evaluation of the Smart Support at Home scheme in Scotland suggests that telecare – and innovative services associated with it – had helped West Lothian achieve the lowest proportion of delayed hospital discharges of older people in Scotland and had reduced the average stay in private care homes from 36 to 18 months.

· Evaluation of the Safe at Home scheme in Northampton, in which two equivalent groups of elderly people with dementia (one receiving telecare and one without telecare) were compared, suggested that telecare helped to keep people living independently in their own homes for longer.

Both these schemes demonstrate possible cost savings, although more work is needed to examine their impact on costs and benefits across the local care system.

There has also been some research which has modelled the possible impact of telecare on older people’s care provision. One of these is based on data from Birmingham’s community alarm service and showed that a substantial return on investment in the form of reduced hospitalisation costs and reduced residential care could be achieved over a ten year period (Brownsell et al 2001). Another study (Bayer et al 2004) draws on data from a telecare scheme aimed at frail older people in North West Surrey and national data from the General Household Survey. This shows that telecare focused on safety and security could reduce the number of people entering residential care by 11% in the fifth year after implementation or perhaps 25% in year 20 depending on the assumptions about the rate at which telecare reduces entry and slows the progression of frailty. This research also suggests that there are greater benefits in targeting people whose frailty or condition is just beginning to emerge than those who already have more complex or advanced problems. This team is now carrying out research to model the potential impact of telecare on certain long term conditions, including heart disease and stroke. 
Key lessons – who should we target?

There is evidence for benefits in improved care outcomes arising from telecare aimed both at chronic conditions such as heart failure and more generally at supporting older people within the community.

There is some evidence that telecare can help to improve the quality of life and care outcomes of people with a wide range of different conditions. However, decisions about which specific group to target can only be taken on the basis of a local assessment of priorities and needs. 

While there are pointers to the economic benefits of telecare, much more work needs to be done to establish a robust evidence base. 

3.2 Evidence for successful approaches to telecare implementation

Another area discussed by the Evidence Group was the research reporting on the factors underlying successful project implementation. There is a growing body of work on this topic, including some literature reviews (Hailey and Crowe 2003, Jennett et al 2003, May et al 2003, Hailey et al 2004). There are problems with these reviews because they include a wide variety of telemedicine and telecare applications which cannot be directly compared such as video conferencing between healthcare professionals for purposes of diagnosis and home monitoring of blood pressure (Barlow et al 2004). However, along with a number of studies of individual telecare projects, they point to common implementation success factors. These are:

· the extent to which there is need and/or demand for a proposed telecare service,

· the quality of evidence for its potential benefits,

· the wider policy context and how supportive it is,

· the local organisational framework and culture,

· project planning and implementation processes (e.g. presence of a project manager empowered to implement decisions),

· how closely integrated into existing services the proposed scheme needs to be, 

· the reliability of the technology.

Telecare Implementation Guide and factsheets: www.cat.csip.org.uk/telecare  

Audit Commission: Older People – Implementing Telecare  (September 2004) 

http://www.audit-commission.gov.uk/reports/NATIONAL-REPORT.asp?CategoryID=&ProdID=BDBE0111-764C-44a4-8A66-1CB25D6974A4
4 The quality of evidence for telecare benefits – does it matter?

The credibility of the available evidence, the range of stakeholders involved in its implementation and the context within which it is being implemented all play a part in influencing the uptake of a health and social care innovation. In many areas of health (and social) care, the credibility of evidence is subject to interpretation and negotiation (Fitzgerald et al (2002)).

Unlike many medical technology innovations, telecare is essentially a service delivery innovation supported by new technology and existing technology used in new ways. Furthermore, it involves a wide range of stakeholders from across the health and social care services, from housing services and from the public, private and voluntary sectors. 

What is acceptable evidence of benefits for one group may not necessarily be the case for another. Even within healthcare, where for many years there have been moves towards evidence-based medicine, there is often disagreement over the benefits of particular interventions, sometimes despite there being scientifically robust evidence.

Much social care research is not based on evidence gathered using the same methods as in healthcare, such as RCTs. Those involved in planning and introducing innovations in social care tend to place more emphasis on evidence-informed decision-making and the importance of pragmatic evaluation, taking into account the local context. 

The current evidence base for telecare is largely based around a medical model and published in clinical and health informatics journals. This has some important implications for those who emphasise the importance of evidence-based policy and practice:

· First, the policy and the evidence base tend to ‘run at different speeds’ – the body of evidence is always out of date because it takes time to publish in peer reviewed scientific journals, and the technology (or the policy context) has tended to develop in the intervening time.

· Second, while many would agree than an RCT is the ‘gold standard’ for evidence, it is very difficult to conduct such trials for telecare services because of their complexity as an intervention in care delivery and because of the importance of the wider context into which they are deployed. 

Consequently, the evidence base for telecare outcomes is arguably not as robust as for some types of medical technology. This should not be a problem in the telecare projects stimulated by the Preventative Technologies Grant because are led by social services. It will be important, though, to ensure that a lack of RCT evidence or the difficulty in conducting RCTs does not stifle innovative new telecare services focusing on people’s medical conditions. 

It is important to accept as evidence research findings that use a variety of different methodologies, providing that their strengths and limitations are understood by those who seek to use them.
Key lessons – evidence to support policy and practice decisions

Problems in defining and measuring clinical / care practice, tensions between evaluation and service provision, and difficulty in interpreting study findings mean evaluation requires a more pragmatic approach to evidence than permitted under randomised control (RCT) structures 

Evidence-informed practice is recognised as acceptable in social care (as distinct from evidence-based practice in healthcare)

Evidence from studies that use different approaches to evaluation can be valid providing the strengths and limitations of the study are explained and understood by those who use it.

It is important that a perceived lack of evidence meeting conventional quality standards for health technology trials is not used as an excuse for not exploring the use of telecare. Telecare is an emerging type of care delivery and there is now sufficient evidence to assist in setting up and implementing new trials and schemes.

5 How to evaluate services and gather evidence

How should local care providers evaluate their developing telecare services and collect useful evidence to help feed a ‘virtuous circle’ of re-directed investment and greater benefits? New telecare schemes should be designed so they can be evaluated in terms of their health, housing and social care outcomes and their economic / care process outcomes – what does this mean practically?
Telecare can be described as a ‘complex intervention’. The Medical Research Council defines this as one made up of a number of components that may act both independently and inter-dependently (MRC 2000). In these circumstances it is essential to identify all the possible interactions between the different components of the intervention and between the intervention and the setting within which it will be applied (Rowlands et al 2005) in order to develop suitable outcome measures.

Should local care services adopt an RCT approach to evaluation? Many telecare studies have tended not to have a control group, or even conduct a before-and-after analysis. And there are few examples of RCTs for assistive technology because developing outcome measures is difficult (Audit Commission 2004a). Without a control group there is no measure of the ‘normal’ and trials could be overstating the benefits. This is especially true if the recruitment is biased as well, for example by only using people who are interested in the technology or are friends of people already on the trial. 

It is recognised that RCTs may not be feasible in the context within which most types of telecare arising from the Preventative Technologies Grant are being deployed. Moreover, local care services are unlikely to have the expertise, time or resources to conduct an RCT. 
Nevertheless, as a minimum, care and support services introducing telecare should collect data on the changing care outcomes, delivery processes (e.g. impact on jobs and work practices) and costs and savings as the scheme is being deployed and mainstreamed. This should be made publicly available for other researchers to carry out detailed evaluation.

Advice on how to set up and conduct evaluations can be found on the RD Direct website. However, there is an urgent need for an evaluation 'template' to be developed. Further information about telecare is available in the Telecare Implementation Guide and factsheets.

RDDirect web site (flowchart): http://www.rdinfo.org.uk/flowchart/Flowchart.html 

Telecare Implementation Guide and factsheets: www.cat.csip.org.uk/telecare  

Key lessons – evaluation

RCTs may not be feasible in the context within which most types of telecare arising from the Preventative Technology Grant are being deployed and local care services are unlikely to have the expertise, time or resources to conduct an RCT. 

However, the minimum should be that care services collect data on the changing care outcomes, delivery processes, and costs and savings as the scheme is being deployed and mainstreamed. This should be made available locally to inform decisions and more widely to allow others to evaluate the impact of telecare.
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7 Other relevant documents

For other telecare factsheets and the Telecare Implementation Guide visit www.cat.csip.org.uk/telecare  

The following factsheets are available from the Housing LIN website at www.changeagentteam.org.uk/housing (see under Factsheets in the A-Z Index)

Factsheet 5 - Assistive Technology in Extra Care Housing. 

Factsheet 8 - User involvement in Extra Care Housing. 

Case study 3 – Least-use Assistive Technology in Dementia Extra Care
This factsheet was prepared by Professor James Barlow, Imperial College, London and Chair of the Telecare Policy Collaborative Evidence Group (2004-2005). The factsheet was updated in November 2006.
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Appendix: studies reporting on telecare outcomes meeting the quality threshold established by Barlow et al (in press)
(For details of study, please refer to numbered reference in bibliography)
	 
	Vital signs monitoring
	Safety and security monitoring: system outcomes
	Information and support services

	
	Individual outcomes
	System outcomes
	
	Individual outcomes
	System outcomes

	Diabetes
	1 Biermann et al., 2002

2 Bergenstal et al., 2005

3 Ahring et al., 1992

4 Welch et al, 2003

5 Farmer et al., 2005

6 di Biase et al., 1997

7 Wojcicki et al., 2001

8 Montori et al., 2004

16 Albisser et al., 1996


	32 Biermann et al., 2002

33 Biermann et al., 2000

34 Kruger et al., 2003

35 Bergenstal et al., 2005


	 
	48 Shea et al., 2006

49 Thompson et al., 1999

50 Wong et al., 2005

51 Piette et al., 2000

52 Aubert et al., 1998

53 Kim et al., 2003

54 Chumbler et al., 2005

58 Maljanian et al., 2005

59 Gambling et al, 2006

65 Krein et al., 2004

66 Weinberger et al. 1995

67 Piette et al., 2000

73 Turnin et al., 1995

77 Glasgow et al., 2003

79 Smith et al., 2000
	92. Chumbler et al., 2005

93 Villagra et al., 2004

94 Steffens et al., 2000

102 Chumbler et al., 2005



	Hypertension
	9 Friedman et al., 1996

10 Artinian et al., 2001

11 Rogers et al., 2001
	 
	 
	62 Bosworth et al., 2005

74 Marquez Contreras et al., 2004
	 

	COPD
	 
	30 Taylor, 2005
	
	50 Wong et al., 2005

72 Mair et al., 2005
	 

	Heart failure and heart disease
	12 Scalvini et al., 2005

13 Goldberg et al., 2003

14 de Lusignan et al., 2001

15 de Lusignan et al., 1999


	21 Cleland et al., 2005

22 Scalvini S et al., 2005

23 Benatar et al., 2003

24 Cordisco et al., 1999

25 Roglieri et al. 1997

26 Bondmass et al., 1999

27 Macropoulos et al., 2003

28 Lapworth et al., 2000

29 Mehra et al., 2000

31 Noel et al., 2004

36 Heidenrich et al., 1999
	
	45 Barnason et al., 2003

46 Vale et al., 2003

47 Schofield et al., 2005

76 Brennan et al., 2001

75 LaFramboise et al., 2003
	80. GESICA, 2005

81 Riegel et al., 2002

82 van den Bussche et al., 2004

83 Wheeler et al., 2003

84 Clarke et al., 2002

85 Laramee et al., 2003

86 Krumholz et al., 2002

87 Dunagan et al., 2005

88 Schofield et al., 2005

89 Jerant et al., 2003

90 Jerant et al., 2001

99 DeBusk et al., 2004

	Dementia
	 
	 
	37 Woolham, 2005
	 
	 

	Frail elderly
	 
	 
	38 West Lothian Council., 2004


	57 Chumbler et al., 2004

63 Berkman et al., 1999

64 Martin et al., 2004
	96 Wilber et al., 2003

97 Ko et al., 2005

100 Infante-Rivard et al., 1988

101 Martin et al., 2004

103 Cherry et al., 2003

	Asthma
	17 Ostojic et al., 2005

18 Rasmussen et al., 2005
	 
	 
	55 Kokubu et al., 1999


	91 Kokubu et al., 2000

106 Pinnock et al., 2005

	Various long-term conditions
	 
	 
	 
	68 Wasson et al., 1992

69 Welch et al., 2000

70 Bynum et al., 2003

71 Johnston et al., 2000
	95 Blue Cross and Blue Shield of Minnesota and American Healthways.
104 Kobb et al. 2003

	Arthritis
	 
	 
	 
	
	98 Weinberger et al., 1993

	Chronic back pain
	 
	 
	 
	 
	109 Lorig et al., 2002

	Depression
	
	
	
	39 Dietrich et al., 2004

40 Oslin et al., 2003

41 Hunkeler  et al., 2000

42 Simon et al., 2004

43 Rickles et al., 2005

44 Pearson et al., 2003

60 Robertson et al., 2005

61 Tutty et al., 2000

78 Houston et al., 2002
	

	General population samples
	
	
	
	
	105 McKinstry et al., 2002

107 Kummervold et al., 2004

108 Bergmo et al., 2005
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