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Supporting Long Term Conditions and disease management through Telecare and Telehealth: evidence and challenges
Summary
A 2006 European Commission report has suggested that ‘the way healthcare is presently delivered has to be deeply reformed… The situation is becoming unsustainable and will only worsen in the future as chronic diseases and the demographic change place additional strains on healthcare systems around Europe.’ They call for a ‘new healthcare delivery model based on preventative and person-centred health systems. This new model can only be achieved through proper use of ICT [Information and Communication Technologies], in combination with appropriate organisational changes and skills.’ 
Approximately 15m people in this country live with a long term condition and telecare/telehealth are possible approaches to assisting such people. A review of recent academic literature relating to the telehealth aspects of supporting people with long term conditions is presented. This demonstrates that while in some cases there are high levels of reliable evidence conversely other studies have reported mixed findings or that supportive and reliable evidence is not available. As telehealth is an emerging area this is perhaps to be expected but it does suggest that greater efforts are required to develop an evidence base and to share learning between initiatives.

Increasingly service commissioners and providers are trialing telehealth in their local environments. To aid these initiatives attention is given to current lessons of note with particular emphasis on implementation issues and translating a pilot project into a mainstream service. In so doing it is hoped that future initiatives can avoid known obstacles and that we can move more quickly to a shared position of best practice and a robust evidence base. 
Introduction
Over 15m people in this country report to living with a long term condition - described as conditions that cannot, at present, be cured, but can be controlled by medication and other therapies[1]. It is thought that 80% of GP admissions to acute hospital care are related to them; and patients with a LTC or complications use over 60% of hospital beds[2]. Telecare and telehealth have been proposed to assist such people by providing remote monitoring of conditions in the users home, such that preventative measures can be taken where appropriate, while also facilitating earlier hospital discharge with subsequent home monitoring. 

The Department of Health suggest telecare is as much about the philosophy of dignity and independence as it is about equipment and services. Equipment is provided to support the user in their home and tailored to meet their needs. It can be as simple as the basic community alarm service, able to respond in an emergency and provide regular contact by telephone. Or alternatively another form of telecare, often known as telehealth, is designed to complement health care by monitoring vital signs such as blood pressure, and transmitting the data to a response centre or clinician's computer where it is monitored against parameters set by the users clinician. To be successful this needs to be part of the local health and social care pathway for managing long term conditions[3].

In July 2005, Building Telecare in England[4] was announced along with the £80million Preventative Technology Grant (2006-8). During this period efforts have commonly centered on the more traditional telecare components such as community alarms, falls detectors, flood detectors and so forth. However, there have been a number of innovative examples where telehealth aspects have been explored through the Grant and other funding sources. Such studies have ranged from a handful of users through to examples with several hundred. Having laid a foundation through the Preventative Technology Grant a growing number of Primary Care Trusts, local authorities, housing and third sector organisations, who previously had not embarked on telehealth initiatives are now actively involved in pilot projects or are considering this approach. 
This is perhaps not surprising bearing in mind the following factors [5,6]:
· Ageing society: Life expectancy is growing throughout much of the developed world and there are increasing numbers of older and/or vulnerable people who require health and care support.

· User demand: Information and services can be delivered in a personalised way to people in their own homes which is what consumers are often demanding.

· Support structures: Family may be located further away and be unable to provide regular physical visits, however telecare/telehealth may be deployed to assist such informal support, while also being beneficial to service providers.

· Economics: The potential to provide better or the same level of care at reduced overall financial spend.

· National policy: A growing political will to provide services to older and/or vulnerable people which are preventative, promote equity and patient independence, and are better coordinated.

· Technology developments: Providing increasingly sophisticated technologies which are reliable, functional and cheaper to meet identified user need.

· New functions: Linking previously distant services and information and becoming increasingly user focused.

With such driving forces the way health care is delivered has to change. The World Health Organisation (2002) has commented that
‘as long as the acute care model dominates health care systems, health care expenditures 
will continue to escalate, but improvements in populations’ health status will not.[7]’
The European Commission Information Society and Media (2006) agree with this stance suggesting 
‘the way healthcare is presently delivered has to be deeply reformed… The situation is becoming
unsustainable and will only worsen in the future as chronic diseases and the demographic
change place additional strains on healthcare systems around Europe.’
They call for a 
‘new healthcare delivery model based on preventative and person-centred health systems.
This new model can only be achieved through proper use of ICT, in combination with
appropriate organisational changes and skills.[8]’

Within this context the Department of Health White Paper, Our health, our care, our say: a new direction for community services (2006)[9] set out a vision for preventative care services and established the Whole System Demonstrator programme to establish evidence in a UK context by deploying telecare and telehealth services covering a resident population of over 1 million across three areas of the country[10]. A research framework is central to this programme and reliable evidence should become available in the coming years to assist local service commissioners. The Darzi Review, Our NHS, our future: NHS next stage review (2007) assessed progress made in recent years towards the vision of a patient-centred NHS set out in the NHS Plan (2000)[11]. Within this vision there are clear opportunities for telecare and telehealth to assist in delivering the objectives defined. Considerations on the role of telecare and telehealth within the context of the Darzi review are available on the CSIP Networks website[12]. The Prime Minister reaffirmed the commitment to preventive care and referred to an example of telehealth in early 2008 speech saying:
‘over the next few years we will give 100,000 people with long-term conditions the opportunity to manage their 
care as 'expert patients’. And during 2008 we will bring forward a patients' prospectus that sets out how we will extend to all 15 million patients with a chronic or long-term condition access to a choice of 'active patient' or 
'care at home' options - clinically appropriate to them and supported by the NHS.[13]’
Typical telehealth systems
There are a growing number of technological approaches to support people with long term conditions for instance vital sign monitoring technologies, lifestyle monitoring, reminder systems, telephone based care management programmes, kiosks for health and well-being, and others. In this briefing no comparison or prioritisation of the different approaches is made but, in an attempt to maintain a narrow focus, this briefing centers on the more clinically focused monitoring systems. 

Typically these systems work on the basis of the user having a device in their own home which they use on a daily, sometimes more frequently, basis. Such devices often ask a range of pertinent health and quality of life questions which the user answers on a key pad or touch sensitive screen. Additionally physiological data can be recorded such as blood pressure, weight, lung function, blood glucose levels and so forth. Having obtained the appropriate data this is typically transferred through the user’s home or mobile telephone connection using encrypted messaging to a central computer server where it is compared against ‘normal’ profiles for each individual user. Any areas of concern can be reviewed through a secure Internet connection by clinical staff who respond accordingly. Appropriate checks to ensure confirmatory to national and local data/IT standards should be conducted.  
Interestingly, as well as monitoring some systems can also be used to try and increase the baseline, or targeted, knowledge of users by asking a range of ‘educational’ questions. For example, ‘what is the recommended amount of fluid you should drink per day?’ A list of choices is then provided from which the user can select and feedback provided as appropriate. Increasing the knowledge of users in this way could be beneficial in helping people to better self care. The potential to add value to telehealth interventions by linking to the Expert Patient[14] and Information Prescription[15] initiatives is worthy of note. The Kings Fund have commented that ‘there is a growing body of evidence and experience suggesting that health care systems that combine multidisciplinary teams, self-management support and clinical information systems can lead to better management of patients with chronic illness[16].’ Telehealth systems could clearly assist in the delivery of such an approach while also providing data for long term analysis or timely preventative interventions.
Equipment and services can be purchased from a number of suppliers and the NHS PASA National Framework Agreement which covers a range of modalities whilst not mandatory could be of assistance in any procurement exercise[17]. 
Current evidence
To ensure the most informed decisions are made reference is made to the relative hierarchy of research evidence, with this being defined as[18]: 

1. Systematic review of Randomised Controlled Trials (RCTs)
2. Randomised Controlled Trials 
3. Controlled trials

4. Comparative studies with a control group

5. Comparative studies without a control group

6. Case studies

Thus systematic reviews of RCTs provide the greatest level of evidence on which to make reliable decisions. 

On behalf of CSIP, Barlow et al, in November 2006, published an updated factsheet ‘Building an evidence base for successful telecare implementation[19].’ As part of their review, Table 1 divided 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).

Table 1: Evidence base
	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


The key lessons from the review were that:

· There is evidence for benefits in improved care outcomes arising from telecare/telehealth 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/telehealth, much more work needs to be done to establish a robust evidence base. 

Since this was published several new systematic reviews have been published to add to the evidence base. One such review of telehealth studies for chronic diseases by Paré et al (2007) concluded that ‘based on the results of this review, home telemonitoring [telehealth] of chronic diseases seems to be a promising patient management approach that produces accurate and reliable data, empowers patients, influences their attitudes and behaviors, and potentially improves their medical conditions. Nevertheless, more studies are still required in this area to build an in-depth body of knowledge related to its clinical effects, cost effectiveness, impact on the utilization of health services, and acceptance by health care providers’[20].
Bensink et al (2006) have commented that the evidence supporting the application of home telehealth to a number of diseases/conditions is growing. Evidence exists for the clinical effectiveness of home telehealth in diabetes, the general area of mental health, high risk pregnancy monitoring, heart failure and cardiac disease[21].

In a 2007 systematic review specifically for Chronic Heart Failure (CHF) Clark et al[22] concluded telehealth provision could result in: 
· 20% reduction in mortality (95% Confidence Interval 8% to 31% p=0.003)

· 21% reduction in CHF admissions (not statistically significant)

· 50% (3 out of 6) of RCTs reporting statistically significant improved patient Quality of Life.

Martinez et al[23] in their systematic review of 2006 concluded that ‘home monitoring in HF [heart failure] patients is viable, given that it appears to be: 

(1) technically effective for following the patient remotely; 

(2) easy to use, and it is widely accepted by patients and health professionals; and 

(3) economically viable. 

Furthermore, home monitoring of HF patients has been shown to have a positive impact on:

(1) the clinical process, supported by a significant improvement of patient follow-up by adjustment of treatment, diet or behaviour, as well as hospital readmissions and emergency visits reduction; 

(2) the patient's health, supported by a relevant improvement in quality of life, a reduction of days in hospital, and a decrease in mortality; and 

(3) costs resulting from the use of health resources.’ 

They concluded by saying such monitoring could be successfully implemented on a national scale. 
Hersh et al (2006)[24], suggest there is strong evidence for telehealth in only a handful of clinical specialties, they suggested ‘several limited studies showed the benefits of home-based telemedicine [telehealth] interventions in chronic diseases’, highlighting asthma, CHF, hypertension and pulmonary disease. They do however point out that this does not mean that telehealth is not effective, but rather the quality of studies assessing it are not sufficient to draw conclusions. 
However, such as positive outlook is not universally agreed. Garcia-Lizana et al (2007) in a systematic review of telehealth for chronic disease management and control reported that ‘overall, ICT applications did not show an improvement in clinical outcomes, although no adverse effects were identified. However, ICTs used in the detection and follow up of cardiovascular diseases provided better clinical outcomes, mortality reduction and lower health services utilisation. Systems used for improving education and social support were also shown to be effective. At present the evidence about the clinical benefits of ICTs for managing chronic disease is limited[25].’

In 2007, Barlow et al concur with this mixed outlook, stating ‘with regard to vital signs monitoring evidence about the effects of telemonitoring on clinical outcomes was inconsistent. A large number of studies have been conducted, with about half suggesting clinical benefits and the other half finding no effect[26].’
Some findings from the next level of the evidence hierarchy, individual RCTs specifically for CHF, are provided in Table 2 and indicates a relatively positive outlook.
Table 2: RCT findings (Derived from Ford-Carleton et al[27])
	
	Study

	
	Benatar et al, 2003
	Goldberg et al, 2003
	Galbreath et al, 2004
	Cleland et al, 2005

	Study design
	RCT, single site in USA
	RCT, multicentre in USA
	RCT, single site in USA
	RCT, multicentre in UK, Germany and Holland

	Goal
	Compare heart failure outcomes of 2 healthcare delivery methods for 3 months after discharge.
	Determine whether daily reporting of weight and symptoms reduces rehospitalisation and mortality
	Determine effectiveness of telephone-based disease management programmes
	Determine whether home telemonitoring improves outcomes compared with nurse telephone support and usual care

	Participants
	NYHA* class III or IV, 108 nurse telephone management, 108 home visits
	NYHA class III or IV, 138 intervention, 142 standard care
	NYHA class I or IV, 710 intervention, 359 usual care
	NYHA class IV, 168 home telemonitoring, 173 nurse telephone support, 85 usual care

	Conclusions
	Telephone monitoring of patients with heart failure with advanced practice nurse care under the guidance of a cardiologist significantly improves heart failure management while reducing cost of care.
	Cardiologist-driven, in-home daily body weight and symptom monitoring system in advanced heart failure has mortality benefits. Also, survival improved without increasing healthcare resource utilisation.
	Participation in disease management resulted in significant survival benefit, most notably in symptomatic patients with systolic heart failure. Health resource utilisation was not reduced. Disease management conferred no cost saving.
	Further investigation and refinement of home telemonitoring warranted, as it may be valuable for the management of selected patients with heart failure.


* Refers to New York Heart Association classification of patients.

Evidence from some of the lower levels of the research hierarchy are very positive, however it is recognised that the negative examples often go unreported. The Telecare Learning and Improvement Network (LIN) September Newsletter (pg 15) lists a number of organisations implementing or piloting telehealth[28] and this will be updated in following newsletters. Manufacturers and suppliers of equipment/ services also have an increasing number of case studies available for information and discussion. 
The review of evidence at the highest levels of reliability is somewhat mixed. However, in this new and emerging area of service provision this is perhaps not surprising and a lack of standardisation in evaluation methodology may be worthy of note. Aspects of variability between studies could include:

· Technologies and telehealth systems used, especially around patient feedback and self care.
· Enabling infrastructure, including electronic health records.
· Frequency of equipment use, varying from twice daily to when feeling ill.
· Case finding and assessment criteria used for recruitment of patients.
· Patient characteristics - age, social class, risk stratification, comorbitities, abilities, education etc. 
· Deployment time - varying from stable community patients to those discharged following hospital episodes.
· Time of year the study was conducted - seasonal effect.
· Length of the monitoring period, some of the American studies have a maximum of 60 days of monitoring
.
· Local service or political pressures at the time of the initiative.
· Support of project manager and senior management.
· Skills and interests of professionals – particularly previous experience with ICTs and previous research studies.
Yet, perhaps the most important factor was that referred to by the European Commission Information Society and Media who called for a ‘new healthcare delivery model based on preventative and person-centred health systems. This new model can only be achieved through proper use of ICT, in combination with appropriate organisational changes and skills.’ Thus organisational changes and skills may be pivotal for success and the priority given to this is noticeable in documents such as Building Telecare in England[4], the NHS Operating Framework[29] and the Darzi review[12].
Practical issues
Numerous specialist resources on study design and evaluation are available[30-36] but a recent literature review identified only 66 academic papers which highlighted barriers and facilitators to the implementation of telehealth[37]. Consequently future initiatives could be encountering known obstacles and difficulties, leading to an inefficient use of resources. 

Based on the Telecare LINs experiences and understanding, the following observations are made which would be of relevance to telehealth initiatives.

Implementation issues

Studies conducted in a structured, organised manner, using approaches such as PRINCE2 or similar are helpful in ensuring effective project management. However, a number of generic issues are relevant to ensure the desired shifts in care, the following list are all relevant to telehealth but are taken from the final report on the ‘Care Closer to Home: Making the Shift’ publication (2007)[38]. This perhaps demonstrates how telehealth initiatives should be seen in the light of organisational change and service re-engineering. 
The factors affecting the ability to bring about shifts in care identified in the Care Closer to Home report were:

· Receptive organisational and policy contexts in which shifts are attempted.
· A clearly defined focus for projects with specified outcomes and success criteria.
· Organisational leadership and sponsorship of service improvement.
· Dedicated and competent project management capacity as part of a team with relevant skills.
· Analysis of appropriate stakeholders to involve in change initiatives.
· Engagement of and where appropriate leadership by clinicians.
· Action to overcome cultural barriers to change and improvement.
· Aligned incentives that demonstrate to clinicians and other stakeholders the benefits of participation.
· Training and support to develop skills and competencies among project staff and clinicians.
· Expertise in developing measures of progress towards objectives and analysing data.
· Sufficient time to make shifts, particularly during a period of organisational change.
· Arrangements for sustaining shifts and scaling them up, including developing business cases.

A further implementation issue of note is the selection of telehealth equipment where significant technical issues should be considered. The main problems centre around information security and interoperability. The effective safeguarding of sensitive personal information will be key to building patient confidence in telehealth services. However, telehealth services present a variety of new challenges that have yet to be addressed in national standards, for example:

· There are various approaches for identifying patients and providing controlled access, but in general the more secure they are the less usable they become. This is a particular issue for older people. 

· Many systems offer patients remote access to data, with attendant risks of unintended access to other records.

· Consent to share is likely to mean complex access controls that limit or compartmentalize access for various different groups of carers (formal and informal) across health and social care.  

· Systems may be introduced into environments not used to the standards surrounding the safeguarding of medical information (e.g. local authority monitoring centres). 

Appropriate checks to ensure confirmatory to national and local information standards should be conducted.

On interoperability, at present most telehealth (and telecare) systems offer a bespoke, end-to-end solution. This means that is often not possible to mix and match components to meet local preferences (such as the medical devices used to take measurements). While the industry is working towards interoperability, in the meantime it could be suggested that the situation serves to limit patient choice and could impose significant additional infrastructure costs as a service expands to meet new demands. It is therefore important to consider an incremental approach for deploying services on a large scale. 

Further implementation issues are highlighted in Table 3 (on the next page).
Mainstreaming issues

Many of the current telehealth studies in England are of a pilot nature. Table 4 (on page 8) summarises some of the pertinent issues when seeking to translate the initiative into mainstream service delivery. In essence many of these are relevant when seeking to translate other service innovations into mainstream service also.

Table 3: Implementation challenges and possible approaches to reduce the risks
	Topic
	Issue
	Risk minimisation possibilities

	Ethical and governance approval.
	· Failure to obtain NHS ethical approval/governance could put service users and providers at risk. 

· Difficulties obtaining can introduce project delays.

· Non academic partners can find the process frustrating and time consuming.
· Information governance could impose significant cost and time constraints and may restrict inter-agency working.

	· If NHS ethical approval is required, detailed project plans should be written, reviewed, and submitted for approval at the earliest opportunity, more information is available from the National Research Ethics Service[39].

· Where possible ‘float’ or additional capacity to deal with approval resubmissions or changes should be factored into the work plan.
· Seek specific patient consent for variations from national Information Governance guidelines. 

	Planning.
	· If plans are not clearly written, defined and agreed it can be unclear as to who has responsibility for doing which tasks. When implementing the project this can result in significant time delays, increasing costs and frustrations.
	· If possible ensure appropriate, experienced, project management support is available to assist in the planning and running of the initiative. Consult widely to ensure the project plans are suitable and key stake holders are engaged as early as possible. Further details on planning telecare initiatives can be found elsewhere[35].
· Particular attention should be given to the ultimate objectives and outcomes. Thus clearly defining and focusing the project. 
· If wishing to obtain future mainstream funding, consider how to obtain reliable data which service commissioners will embrace. For example, case studies often provide useful and in-depth information but other approaches may need to be considered if this level of evidence is not sufficient for service commissioners to subsequently fund a mainstream service.


	User recruitment.
	· Difficulties can results in fewer users being recruited in the time available.

· Eligibility criteria for people to include and exclude from the study should be clearly defined. Failure to do so can mean that comparisons between users in the study is not possible. 

· Recruitment based solely on medical records can be unreliable due to their historical nature.

· Where a control group is used, over time drop-out rates can be high. 
	· Ensure sufficient resource or time is available for this phase.
· Discuss eligibility criteria with a variety of interested parities (clinicians, telecare providers, service commissioners etc). Where possible review previous projects and the criteria they have used. 

· Use of the PARR++ tool (to identify patients most at risk of future emergency re-admission to hospital) or ‘Combined Predictive Model’ (to identify the likelihood of patients across a whole PCT population being admitted to hospital) may be particularly relevant when choosing and selecting possible users[40].
· Consider sampling strategies to increase the chances of obtaining comparable and reliable results. The National Network of Research & Development Support Units could be of assistance[41].
· If a control group is used, provide participants with information as to the importance of their role. Ensure regular communication and encouragement and provide them with the final study results. 


	Choosing equipment supplier(s).
	· Failure to comply to procurement standards could result in a challenge if an OJEU process was not followed or if an organisation did not follow its own financial regulations. An OJEU tendering process could take many months.
· Failure to consider longer term strategy when selecting supplier(s) for initial deployments could cause future delivery/integration difficulties. 
· Tendering and establishing legally binding contracts can take considerable time. 

· Misunderstanding can materialise as to the performance of equipment as service providers and equipment suppliers do not always ‘speak the same language’.

	· Consider using national or local procurement agreements. Check NHS PASA telecare framework eCatalogue and modalities and seek advice from PASA if required[17].
· Ensure the tender process and timing required is understood and factored into the planning phase.
· Scope the initiatives aims to ensure an appropriate balance between essential/desirable user requirements and possible/available solutions.

· Ensure equipment infrastructure implications are considered. 
· Ensure equipment specifications and performance is in writing and understood by all parties.

· Where possible visit existing systems in operation and/or, if possible ‘test before buying’ to ensure solutions are fit for purpose.

	Response team(s).
	· If the response to telehealth alerts is not timely or appropriate the interventions impact is compromised.

· Unsupportive operational staff can render the response team or study ineffective.

· Failure to understand local service models could lead to communication difficulties and barriers with colleagues in other departments or disciplines.
	· Ensure appropriate service models/response protocols, including NICE guidelines, care pathways etc. are defined and agreed.

· Include analysis of risk and response times in ethics submissions. 

· Provide appropriate equipment/response training with refresher sessions as appropriate.

· Obtain senior level support and/or a ‘champion’ to drive developments.

· Engage practitioners early so their views are represented in the initiative and there is a degree of shared ownership.


	Installation and service issues. 
	· Relying on users to install equipment can be problematic, while there are resource, training and safety issues when utilising service providers for this function.
· Ineffective training can lead to equipment abandonment by users.

· Establishing whether equipment failure in the users home is of a ‘technical’ or ‘user’ nature is difficult, time consuming and potentially costly.

	· Ensure training is user centered and effective. Where undertaken for the first time, review initial installations to ensure participants understanding.

· Make available replacement equipment while equipment is repaired and ensure that additional user training can be given if appropriate. Consideration should be given to maintenance issues and equipment failure, for example a postal replacement service or outsourcing.


Table 4: Mainstreaming challenges and possible approaches to reduce the risks
	Topic
	Issue
	Risk minimisation possibilities

	Transfer champion.
	· Writing and pursing applications for mainstream funding is time consuming and it can be difficult to identify the appropriate lead. Potentially resulting in no funding applications being made and the initiative stopping at the end of the pilot. 

	· Identify a ‘transfer champion’ early in the initiative to drive developments but also to establish links with commissioners so their requirements are understood, and applications can be made on time.

	Service lead.
	· It can be difficult to find an appropriate service lead to take ownership when the pilot study has completed, however without them the long-term future of the service is questionable.

· Different clinical governance approval may be required when transferring from an ethically approved pilot study to a mainstream service. Without it service users and providers could be put at risk.

	· Ensure service providers are engaged from an early stage and operational managers take ownership of decisions during the pilot study, thus they are in a natural position to continue after the pilot study concludes.

	Evidence base and mainstream funding.
	· Results from the study are often required to inform mainstream funding applications before they are available, making it difficult to acquire future financial commitment.
· Applications/decisions for funding are only made at certain times of the year which can introduce delays and gaps in funding.

· The robustness of the evidence from the pilot study may not always be considered appropriate by some for a business plan and subsequent mainstreaming.

· The studies evidence is not sufficiently convincing for commissioners to cease funding services elsewhere and support the pilot study or expand into mainstream delivery.

	· At the proposal stage, if possible, factor in funding for analysis of the study and continuation funding for a short time for the analysis to be conducted and reports produced.
· At the planning stage invest time to consider appropriate study design. References 30-36 are thought to be particularly helpful in this respect.
· Obtain data from other studies, especially other local initiatives, to enable a more informed decision. The telecare LIN, often is aware of local initiatives taking place and may be able to provide assistance.
· Consider establishing the telehealth intervention as a service redesign with identifiable cost savings as opposed to an additional or complementary service. Thus making the business case easier to justify to any sceptical reviewers.

	Cross-organisational benefit.
	· Where benefit, financial or otherwise, is observed in an area which is not funding the study it can be difficult to agree shared financial contributions. Alternatively, where large benefit is observed for a party not financially supporting the initiative this can result in even successful studies not continuing as a consequence of the local political environment.

	· Local commissioners are vitally important. Efforts should be made to ensure that their requirements can be met, although this can be particularly difficult where there is shared funding/benefit. Use of integrated services, pooled funds, tariff links, links to the PARR++ and ‘Combined Predictive Model’ tool, along with risk stratification for LTCs should all be considered.
· Seek to conduct a cost analysis as part of the studies aims and objectives to inform such deliberations.

	Service integration.
	· Increased access to telehealth data must be shared within organisations and externally so that current and contextual data is accessible to all and can inform treatment/intervention. Failure to do so almost certainly reduces the benefits of the overall intervention.

· Clinical safety may be compromised where staff are required to work using multiple health record systems (telehealth and traditional medical record).

	· It may well be that to maximise the benefits integrated health (Acute and PCT) and social care capabilities will be required for assessment and service delivery. Investment may therefore be required in appropriate management structures and IT systems to ensure robust data sharing between organisations. Such issues are relevant at local and national levels.

· Consider the case for integration with core business systems as complexity and scale increases to a point where it is no longer possible to manage risks through specific training and supervision. 

	Service Expansion.
	· Where pilot initiatives have been successful and mainstream funding secured if expansion of the number of service users is planned then it may be helpful to consider this as a new initiative. Simply scaling up a pilot study to large scale deployment may not be successful due to local resistance to change, changing work practices and so forth. The new telehealth system should have been developed with practitioners in the pilot where as such consultation will not be conducted when mainstreaming - therefore some may resist any such change. 
	· It is likely that running of dual systems (old and new telehealth) may be required during a period of transition. This should be reviewed regularly to ensure appropriate resource levels and as far as possible seamless transition of service.

· Consider whole infrastructure implications, including the need to move to mainstream arrangements for information governance, tools for case finding/recruitment, training and development as well as other opportunities to improve effectiveness and efficiency.  

· Ensure appropriate senior level support, project management, training, promotional material etc. is available for large scale deployment. 
· Support service users and providers who resist change. Clearly user choice should be respected.
· Consider ongoing service evaluation to generate evidence and inform future decisions, particularly beneficial to inform people who may be sceptical.



Discussion
The issues discussed in this briefing are consistent with telehealth being in the early adopter phase of the technology lifecycle as described by Moore and Rogers[42,43] and illustrated by Fig. 1. In these early phases, innovators and early adopters require relatively little, or no, evidence in order for them to adopt a new technology. However, before the pragmatists, the majority of people, will accept and adopt a technology, they must be convinced that it provides them with significant benefits at an appropriate cost. The requirement for such information is expressed by the evidence gap of Fig. 1 and in order to address it, robust evaluations are required which compare emerging telehealth systems with current practice[44]. 
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(a)  Take-up of technology/service                                      (b)  Market penetration
Figure 1:  Technology adoption lifecycle (Rogers splits pragmatists into ‘early majority’ and ‘late majority’ to give 5 groups)
Obtaining findings to fill the evidence gap takes time and is often financially expensive. However, the quotes in the introduction from the World Health Organisation and European Commission, along with current and emerging Government Policy, highlight that the way in which health care is delivered needs reform. Telehealth, introduced as part of organisational change and re-engineering of the whole patient pathway, may assist in the delivery of clinically and cost effective services both now and in the future, but to enter the mainstream it is suggested that the evidence gap must be filled. There is therefore a duty on us all to share findings, both positive and negative, to ensure the evidence gap is filled as quickly as possible. The Telecare LIN is in a position to co-ordinate this, so please keep us informed by emailing telecare@csip.org.uk.
Until the evidence gap is filled service commissioners face difficult decisions at a time where resources must support a growing number of potential recipients. Nevertheless, some commissioners appear to be seeking high levels of research evidence before considering the introduction of telehealth which may not be being asked of other service delivery configurations. Perhaps this is not surprising as Boroff considers the more innovative and transformational the medical device-based intervention, the stronger the evidence of both clinical and cost-effectiveness needs to be[45]. This does however suggest that existing or ‘non technical’ services may be funded ahead of telehealth applications even though they do not have a robust evidence base. 

While telehealth (in its widest sense) shows promise, it is acknowledged that such an approach may not be appropriate for everyone. Not all people will want to, or can, self manage their long term condition. Others may prefer to use telehealth equipment only when they choose i.e. when feeling unwell; while some may reject telehealth as they do not want to be reminded of their condition or need. User choice should be explicit in any strategy to support individuals and telehealth should be viewed as part of the tool-kit to assist in certain circumstances. Greater efforts to understand these complex issues, which can often even change in individuals over time, will be required in the future. This also emphasises the need for flexibility in service provision to support different types of user and to support individuals at different times of their lives and at different stages of their condition. 

Conclusions
Many believe new ways of delivering health care are required and that telecare and telehealth could have prominent roles. Yet both are relatively new and many lessons will have to be learned before their true potential can be realised.
Difficulties establishing telehealth as a mainstream service appear to occur either as a consequence of problems with study implementation or the inability to acquire ongoing revenue funding after the initial period of investment. Based on experiences from numerous telehealth initiatives this paper highlights some of the most significant obstacles encountered in these areas and suggests how they might be overcome. It is our hope that others will share their experiences and that together our learning will develop (the Telecare LIN can co-ordinate this shared learning, email: telecare@csip.org.uk). By so doing, we will then be able to develop best practice models and a robust evidence base. With international research evidence and the results of the Whole System Demonstrator programme also being available in due course it is hoped that by combining this learning we can bridge the evidence gap. Service commissioners will then be empowered to make informed decisions for the benefit of service users and providers alike.

This document was prepared by Dr Simon Brownsell for CSIP Networks.

About the Telecare LIN

The Telecare LIN is the national network supporting local service redesign through the application of telecare and telehealth to aid the delivery of housing, health, social care and support services for older and vulnerable people. 
	CSIP Networks
3nd Floor, Wellington House
133-155 Waterloo Road
London SE1 8UG
telecare@csip.org.uk 
http://icn.csip.org.uk/telecare/
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� The 60-day duration for many US services is linked to a Medicaid payment rule for post-discharge support that may not be relevant in a UK context.  
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