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An evidence-based approach to the use of telehealth

in long-term health conditions: development of an
intervention and evaluation through pragmatic randomised
controlled trials in patients with depression or raised
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Background: Health services internationally are exploring the potential of telehealth to support the
management of the growing number of people with long-term conditions (LTCs).

Aim: To develop, implement and evaluate new care programmes for patients with LTCs, focusing on
two common LTCs as exemplars: depression or high cardiovascular disease (CVD) risk.

Methods

Development: We synthesised quantitative and qualitative evidence on the effectiveness of telehealth for
LTCs, conducted a qualitative study based on interviews with patients and staff and undertook a postal
survey to explore which patients are interested in different forms of telehealth. Based on these studies we
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ABSTRACT

developed a conceptual model [TElehealth in CHronic disease (TECH) model] as a framework for the
development and evaluation of the Healthlines Service for patients with LTCs.

Implementation: The Healthlines Service consisted of regular telephone calls to participants from health
information advisors, supporting them to make behaviour change and to use tailored online resources.
Advisors sought to optimise participants’ medication and to improve adherence.

Evaluation: The Healthlines Service was evaluated with linked pragmatic randomised controlled trials
comparing the Healthlines Service plus usual care with usual care alone, with nested process and economic
evaluations. Participants were adults with depression or raised CVD risk recruited from 43 general practices
in three areas of England. The primary outcome was response to treatment and the secondary outcomes
included anxiety (depression trial), individual risk factors (CVD risk trial), self-management skills, medication
adherence, perceptions of support, access to health care and satisfaction with treatment.

Trial results

Depression trial: In total, 609 participants were randomised and the retention rate was 86%. Response
to treatment [Patient Health Questionnaire 9-items (PHQ-9) reduction of > 5 points and score of < 10 after
4 months] was higher in the intervention group (27%, 68/255) than in the control group (19%, 50/270)
[odds ratio 1.7, 95% confidence interval (Cl) 1.1 to 2.5; p =0.02]. Anxiety also improved. Intervention
participants reported better access to health support, greater satisfaction with treatment and small
improvements in self-management, but not improved medication adherence.

CVD risk trial: In total, 641 participants were randomised and the retention rate was 91%. Response to
treatment (maintenance of/reduction in QRISK®2 score after 12 months) was higher in the intervention
group (50%, 148/295) than in the control group (43%, 124/291), which does not exclude a null effect
(odds ratio 1.3, 95% Cl 1.0 to 1.9; p=0.08). The intervention was associated with small improvements in
blood pressure and weight, but not smoking or cholesterol. Intervention participants were more likely to
adhere to medication, reported better access to health support and greater satisfaction with treatment,
but few improvements in self-management.

The Healthlines Service was likely to be cost-effective for CVD risk, particularly if the benefits are sustained,
but not for depression. The intervention was implemented largely as planned, although initial delays and
later disruption to delivery because of the closure of NHS Direct may have adversely affected participant
engagement.

Conclusion: The Healthlines Service, designed using an evidence-based conceptual model, provided
modest health benefits and participants valued the better access to care and extra support provided.
This service was cost-effective for CVD risk but not depression. These findings of small benefits at extra
cost are consistent with previous pragmatic research on the implementation of comprehensive telehealth
programmes for LTCs.

Trial registration: Current Controlled Trials ISRCTN14172341 (depression trial) and ISRCTN27508731
(CVD risk trial).

Funding: The National Institute for Health Research Programme Grants for Applied Research programme.
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Open access to software developed for
this research programme

he software developed to support the Healthlines Service is freely available to developers who wish to
use the content under a GNU General Public License version 3.

Please note that we are not able to provide any further support for this software nor answer technical
gueries about it. The software is made freely available ‘as is’, so that other organisations can make use of
our work and develop it further for patient benefit.

The Healthlines software is available from the following open access repository: https:/github.com/
Healthlines/Healthlines-Applications (accessed 26 September 2016).

This repository includes all the code relating to the following areas:

1. patient portal where patients can view previous interactions and add additional information

2. facility to support self-management of blood pressure, enabling patients to enter blood pressure
readings and providing patients with graphical feedback about whether or not their blood pressure is
within target limits

3. call handler management system (including call handling ‘scripts’ for each patient session,
patient management)

4. administration tools (including importing patients, creating call handler scripts/flow)

5. general practitioner (GP) messaging solution (including ability to send details of patient interactions
through to patients’ GPs by e-mail).

Content for the Healthlines depression intervention

Please note that the open access call handler protocols include ‘scripts’ that were designed to support
the use of Living Life to the Full Interactive materials, which are licensed from Five Areas Limited.
More information on the full range of Living Life to the Full Interactive materials can be obtained from
www.fiveareas.com/ (accessed 26 September 2016).

Content for the Healthlines cardiovascular disease risk intervention

All code relating to call handling protocols for the cardiovascular disease risk intervention is not part of
this repository as the intervention was largely based on material used under licence from Duke University
(Durham, NC, USA). For further information about the content of the cardiovascular disease software,
please contact Professor Hayden Bosworth at Duke University (hayden.bosworth@duke.edu).
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Plain English summary

H ealth services internationally are exploring the potential of ‘telehealth’ - telephone consultations,
the internet and self-monitoring devices — to meet the growing need to improve care for people with
long-term conditions (LTCs). This 5-year research programme consisted of five linked studies focusing on
people with either depression or raised risk of heart disease or stroke as examples of common LTCs.

We reviewed available evidence about which forms of telehealth were effective. We interviewed patients and
staff, some with experience of telehealth, about how it could help them. We surveyed nearly 1500 people

to identify which patients were likely to be interested in different forms of telehealth. Using this information,
we developed a theory-based telehealth intervention, the Healthlines Service. This consisted of regular
telephone calls from health information advisors, supporting people to improve their health and use
applications on the internet and ensuring that they were taking appropriate medication.

Over 1200 people with depression or raised heart disease risk participated in a study in which half were
given the Healthlines Service and half were treated as usual within primary care. Overall, people receiving
the Healthlines Service gained small benefits in their health and felt that they had better support and
access to health care. However, many people did not benefit or lost interest in the service and it was more
costly than usual NHS care. Nevertheless, these costs may be worthwhile for people facing long-term risks
of heart attack and stroke.

In conclusion, the Healthlines Service approach to telehealth for LTCs provided small benefits at a slightly
higher cost.
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Scientific summary

Background

There is international interest in the potential of telehealth to support the management of patients with
long-term conditions (LTCs). ‘Telehealth’ includes technologies to support health care at a distance, such as
messaging, telephone support, the internet and remote monitoring.

The rising number of elderly people in the population, many with LTCs, means that new approaches are
needed to better support people to manage their own health in order for health services to be sustainable
in the face of rising demand and constrained resources.

Aim

The aim of this research was to develop, implement and evaluate new programmes of care for patients
with LTCs based on telehealth and to provide evidence about the benefits and costs. Intended benefits
were improved health outcomes, self-management, patient experience and cost-effectiveness of

care provision.

The programme focused on two exemplar conditions: depression and high cardiovascular disease (CVD)
risk. These are very common but different types of conditions. If new services based on a common
approach proved effective, this would justify developing similar services for other LTCs.

Objectives, methods and results

Overview of the programme

This 5-year research programme consisted of five linked studies. The first three studies, conducted in
parallel, used different research methods to understand which types of telehealth interventions for LTCs
were most likely to be effective, for which patients and in what ways. We used this information to develop
a conceptual model for the design and evaluation of a telehealth intervention — the Healthlines Service.
The final phase of research consisted of two linked randomised controlled trials (RCTs), with nested
process and economic evaluations, comparing the Healthlines Service in addition to usual care with usual
care alone in the two exemplar conditions.

These five studies are summarised in the following sections in relation to their objectives.

Objective 1: to review evidence about telehealth interventions designed to improve
health care for patients with long-term conditions in order to develop a theory about
which types of interventions are most likely to be effective

We conducted a mixed-methods evidence synthesis consisting of six studies: (1) a meta-review of
systematic reviews of home-based telehealth for LTCs; (2) a review of systematic reviews of telehealth for
depression; (3) a synthesis of qualitative research on telehealth; (4) a realist synthesis based on the above
three studies; (5) horizon scanning to ensure inclusion of up-to-date evidence; and (6) a systematic review
of trials of effectiveness of telehealth interventions to reduce overall CVD risk.

Despite a large volume of literature on telehealth for LTCs, much research was of low quality. There was
evidence that telehealth interventions sometimes effectively improved a range of outcomes, although
effect sizes were generally small. It was difficult to reach clear conclusions about which types of telehealth

© Queen'’s Printer and Controller of HMSO 2017. This work was produced by Salisbury et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.

XXXV



XXXVi

SCIENTIFIC SUMMARY

were most likely to be effective for different conditions or patient groups because the evidence was
inconsistent. Furthermore, few studies assessed cost-effectiveness. Some telehealth interventions for
depression and anxiety had moderate/large effect sizes [particularly computerised cognitive-behavioural
therapy (CBT)]. Some studies suggested that effectiveness was enhanced with the inclusion of moderator
support for internet-based interventions. The systematic review of telehealth interventions for CVD risk
found no evidence of overall risk reduction. Studies demonstrated a small reduction in systolic blood
pressure and weak evidence of a reduction in total cholesterol, but no evidence of a reduction in smoking.
The review of qualitative literature suggested that patients appreciated telehealth because of perceptions
of increased access to health care, but professionals were less positive. The realist synthesis proposed three
mechanisms of action for effective telehealth for LTCs: relationships between health professionals and
patients; fit with patients’ needs and capabilities; and visibility through feedback. The evidence synthesis
concluded that telehealth for LTCs is acceptable and could be effective, but rigorous evaluation, including
of cost-effectiveness, is needed.

Objective 2: to explore patient and health-care access factors associated with unmet
need and willingness to use telehealth services, specifically types of telehealth
interventions most likely to be acceptable to different patient groups

We undertook a survey of patients with depression or raised CVD risk to explore key factors that influence
interest in using telehealth. Randomly selected patients from 34 general practices were sent a postal
guestionnaire assessing sociodemographic characteristics, health needs, difficulties accessing health care,
technology-related factors (availability, technology confidence, benefits/drawbacks of telehealth) and prior
telehealth satisfaction. Multivariable regressions tested the relationships between these constructs and
interest in telehealth via telephone, e-mail/internet or social media.

Of the 3329 patients who were sent a questionnaire, 44% completed it (depression: 606/1589, 38%; CVD
risk: 872/1740, 50%). We found moderate interest in telephone-based and internet-based telehealth but
little interest in social media-based telehealth. In regression analysis these findings were largely unaffected
by patients’ sociodemographic characteristics, health needs or difficulties accessing health care. The most
important constructs related to interest in telehealth were confidence using technology and perceiving
greater advantages and fewer disadvantages from telehealth.

Objective 3: using qualitative methods, to critically examine how telehealth resources
could best be incorporated into the management of patients with long-term conditions
and integrated with current primary care

We explored the views of patients and practitioners through semistructured interviews and focus groups
with patients (n = 38), nurse care managers working for a telephone-based telehealth programme
delivered partly by NHS Direct (n = 16) and practice staff in practices that did (n=11) or did not (n =12)
refer into the telehealth programme. Observation was also undertaken at a telehealth call centre.

Data were analysed thematically.

Patients were positive about telephone- and internet-based care for mental health problems, but less
clear about advantages for CVD risk management. General practitioners (GPs) and practice nurses were
ambivalent and sometimes sceptical about telehealth. Telehealth nurse managers characterised their roles
in terms of traditional nursing ideals of developing caring relationships with patients, which patients

also appreciated.

Introducing telehealth interventions involves adapting professional roles and developing new ways of
working. Considering professionals’ and patients’ understanding of complex, multifaceted roles and modes
of delivery is likely to facilitate telehealth service integration. The importance of relationships highlighted by
patients and staff implied a necessity to ensure a personal rather than a ‘call centre’ approach.
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Objective 4: to develop and optimise telehealth interventions that are likely to be
acceptable, effective and efficient

Building on the evidence described above, we developed a theoretical framework for the development and
evaluation of a telehealth intervention for patients with LTCs, the TElehealth in CHronic disease (TECH)
model. This proposes that effective telehealth interventions are most likely to be effective and acceptable if
they address four components: (1) engagement of patients and health professionals; (2) effective chronic
disease management (including self-management, optimisation of treatment and care co-ordination);

(3) partnership between providers; and (4) patient and health system context. The model proposes that the
key intended benefits (and therefore outcomes for evaluation) of telehealth are improvements in health,
access to care, patient experience and cost-effective care.

We used the TECH model to design telehealth interventions for two exemplar conditions: depression and
raised CVD risk. The intervention (the Healthlines Service) was based on regular telephone calls over a
12-month period from a named health information advisor (HIA), who used motivational interviewing skills
to encourage behaviour change and improved self-management. Participants were encouraged to identify
goals and were offered links to information about quality-assessed resources on the internet. For participants
with depression this included an interactive computerised CBT programme and for participants with
hypertension and raised CVD risk it included blood pressure self-monitoring with automated feedback via a
web portal. Participants’ use of medication was reviewed by the HIAs using algorithms and, when they were
not being treated in accordance with national guidelines, a treatment recommendation was e-mailed to
their GP (including recent readings from monitoring of blood pressure, cholesterol or mental health, as
appropriate, and a summary of the relevant guidelines) and copied to participants. Problems with medication
adherence were addressed. The intervention was designed to work in tandem with general practice.

Objective 5: to determine the clinical effectiveness and cost-effectiveness of long-term
condition management programmes based on telehealth in the two exemplar
conditions

The Healthlines Service was tested in two pragmatic RCTs with nested process and economic evaluations.
The trials were conducted among patients recruited from general practices (n = 43 for depression; n =42
for CVD risk) in three areas of England. Patients were individually randomly allocated to receive the
Healthlines Service plus usual care or usual care alone.

Depression

Eligible patients had a confirmed diagnosis of depression and a Patient Health Questionnaire-9 items

(PHQ-9) score of > 10. The primary outcome was the proportion of patients responding to treatment (defined
as a PHQ-9 score reduction of > 5 points and a PHQ-9 score of < 10) 4 months after randomisation, with
continued follow-up for 12 months. Secondary outcomes included anxiety [Generalised Anxiety Disorder-7
items (GAD-7)], quality of life [EuroQol-5 Dimensions five-level version (EQ-5D-5L)], self-management skills
and patient-reported access to and satisfaction with health care.

In total, 609 patients were recruited (intervention, n = 307; usual care, n = 302). Eighty-six per cent (525/609)
of participants provided primary outcome data. Response to treatment at 4 months was higher in the
intervention arm (27 %, 68/255) than in the usual care arm (19%, 50/270) [odds ratio (OR) 1.7, 95%
confidence interval (Cl) 1.1 to 2.5; p = 0.02]. This difference was attenuated over the 12-month follow-up
period. Improvements in anxiety associated with the intervention were sustained across all time points.
Participants receiving the Healthlines Service depression intervention reported better access to support and
advice, greater satisfaction with the support that they received and improvements in self-management

and health literacy, although the effects were generally small. There was no evidence of optimised
medication, nor were intervention participants more likely to report that their care was well co-ordinated.
There was a high rate of patient dropout from the intervention, with participants receiving a median of five
out of a possible 10 encounters. The intervention was more likely to be effective in those who received
more encounters.
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Cardiovascular disease risk

In the CVD risk trial, eligible patients were aged 40-74 years and had a 10-year risk of a CVD event of

> 20%, calculated using QRISK®2, and one or more modifiable risk factors (blood pressure > 140 mmHg,
body mass index > 30 kg/m?, smoking). The primary outcome was maintenance of or reduction in QRISK2
score after 12 months (as QRISK2 normally increases with age). Secondary outcomes were as for the
depression trial, excluding anxiety, but also including individual CVD risk factors.

In total, 641 patients were recruited and randomised (intervention, n = 325; usual care, n =316).
Ninety-one per cent (586/641) of participants provided primary outcome data. More participants in the
intervention group (50%, 148/295) than in the usual care group (43%, 124/291) maintained or reduced
their QRISK2 score at 12 months, although this does not exclude a null effect (OR 1.3, 95% Cl 1.0 to 1.9;
p =0.08). The intervention was associated with small improvements in body mass index (0.4 kg/m?,
95% Cl -0.6 to -0.1 kg/m?), systolic blood pressure (-2.7 mmHg, 95% Cl —-4.7 to —0.6 mmHg) and
diastolic blood pressure (-2.8 mmHg, 95% Cl —4.0 to —1.6 mmHg) but not smoking status (OR 0.4,

95% Cl1 0.2 to 1.0).

Participants in the intervention arm were slightly more likely to be adherent to their blood pressure
medication, improve their diet and undertake more physical activity. There was no evidence that GPs of
participants in the intervention arm more actively escalated drug treatment for either hypertension or
raised cholesterol. Intervention participants reported better access to health care and better support and
advice and were more satisfied with the treatment that they received than those in the usual care arm,
but there was little evidence that they improved self-management. However, intervention participants
were more likely to have discussed a care plan and to have a positive experience of the organisation and
co-ordination of care than those in the usual care arm.

Cost-effectiveness

An economic evaluation estimated the cost—-consequences and cost-effectiveness of the Healthlines Service
interventions plus usual care compared with usual care alone based on cost and quality of life data from
each trial. A cohort simulation model was developed for the CVD risk trial to estimate the long-term
impact of the intervention.

The intervention was not likely to be cost-effective in the depression trial because of a very small mean
quality-adjusted life-year (QALY) difference of 0.001 between arms in favour of the intervention, associated
with an incremental cost of £192. In the CVD risk trial, the intervention was probably cost-effective in both
the short term and the long term. A larger within-trial between-arms QALY difference (0.0132) was
observed in this trial than in the depression trial and the incremental cost associated with the intervention
was lower (£138).

Process evaluation

The process evaluation was based on interviews with eight NHS Direct staff members involved in developing
and delivering the intervention, 13 health professionals in primary care whose patients used the intervention
and 24 Healthlines Service intervention participants. Analysis of these interviews provided support for all
components of the TECH model and showed that the Healthlines Service was largely delivered as planned,
apart from problems delivering continuity of care from a HIA in the first few months, which may have
detrimentally affected patient engagement. In the depression trial, some participants did not feel that the
CBT approach was appropriate for their needs. In the CVD risk trial, some participants were more motivated
by a desire to support research than by a wish to change their behaviour, reducing the potential for the
intervention to deliver behaviour change.
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Conclusion

A comprehensive telehealth service for patients with LTCs (the Healthlines Service) was developed based
on an evidence-based conceptual model and evaluated through two RCTs. The Healthlines Service was
associated with modest health benefits and small improvements in some aspects of self-management
behaviours, access to health care, perceptions of support and patient satisfaction. These small benefits
were associated with increased costs and so the Healthlines Service was unlikely to be cost-effective for
depression but was likely to be cost-effective for CVD risk, especially in the long term. This programme
was designed to explore the potential of telehealth to support the management of common LTCs. These
conditions affect very large numbers of people and so even small improvements in health at an individual
level can have important benefits at a population level.

These findings of small benefits and increased costs are consistent with previous pragmatic studies on
the implementation of comprehensive telehealth programmes. Caution is needed before assuming that
telehealth will have a transformative effect on making health care sustainable in the face of the rising

prevalence of LTCs. However, telehealth encompasses many different technologies and the field is evolving.

The TECH model provides a framework to focus development, as well as help our understanding of which
approaches to telehealth work best, for whom and how. An evolutionary approach based on stepwise
implementation of specific technologies, accompanied by careful independent evaluation, may be more

appropriate than the ambitious comprehensive approach developed and evaluated in the Healthlines study.

Trial registration

This study is registered as ISRCTN14172341 (depression trial) and ISRCTN27508731 (CVD risk trial).

Funding

Funding for this study was provided by the Programme Grants for Applied Research programme of the
National Institute for Health Research.
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Chapter 1 Introduction and background

Background to the development of this research programme

NHS Direct was established in 1998 as a nurse-led telephone advice service for patients with health
problems, as part of a commitment in the White Paper The New NHS: Modern, Dependable' to
‘modernise’ the NHS and to make its services more accessible and convenient. As the government stated
in the White Paper, the main aim of NHS Direct was ‘to provide people at home with easier and faster
advice and information about health, illness and the NHS so that they are better able to care for
themselves and their families’ (p. 8).

During the decade beginning 2000, NHS Direct expanded its offering of services considerably, beyond the
original telephone advice line. The NHS Direct website was introduced at the end of 1999 and provided
health information and advice, including ‘symptom checkers’ and signposting to other local NHS services
based on users’ postcodes. Services available from the website expanded and the number of users grew
such that the number of visits to the website rose from 1.5 million a year in 2000 to approximately

18 million in 2009.% In addition, NHS Direct introduced an interactive digital television channel providing
similar advice as the website. NHS Direct also provided a number of services commissioned nationally or
by other NHS trusts, including additional telephone advice services during periods of excessive demand,
such as flu epidemics or health scares, a dental nurse assessment service, telephone-based pre- and
postoperative assessments for patients having surgery, and local contracts to provide care for people

with long-term conditions (LTCs), such as the Birmingham OwnHealth® scheme [see www.england.nhs.uk/
wp-content/uploads/2014/12/3million-lives-birmingham-ownhealth-cs.pdf (accessed 7 September 2016)],
based on allocating care managers to provide telephone support for patients with conditions such as
diabetes or heart failure. In 2003, NHS Direct® published a strategy document which stated (with
justification) that the organisation was ‘the largest and most successful healthcare provider of its kind,
anywhere in the world’ (p. 3).

As part of its strategic planning, during the latter part of the decade NHS Direct decided to enhance its
commitment to research and development. It approached Professor Chris Salisbury to explore possibilities
for research, particularly in relation to topics in which they could develop and test new services, which they
could then offer to commissioners. Several possible areas for research were considered, but it became clear
that a key opportunity lay in the potential of NHS Direct to provide support for patients with LTCs. A team
of academics with interest and expertise in this topic area was therefore brought together and this
research programme was developed in partnership between NHS Direct and the Universities of Bristol,
Sheffield, Manchester and Southampton, with Professor Salisbury as Chief Investigator.

Background to the research topic

As the population ages, the priority for the NHS is increasingly to help people manage LTCs. These
individuals consume a high proportion of health-care resources, yet there is considerable variation in
management.? There is a need to redesign services both to cope with the increasing number of people
needing health care and to improve the standard of care being offered. This ‘requires wholesale change in
the way health and social care services deliver care and support’ (p. 41).> In 2004, the Department of
Health® first published a strategy for improving the care of LTCs based on promoting better health by
supporting self-care, providing responsive high-quality services and providing case management for those
with the greatest needs.
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INTRODUCTION AND BACKGROUND

One approach to meeting the need to support improved health care for LTCs is to make greater use
of technologies such as text messaging, telephone support, the internet and remote monitoring.
These approaches can be described as telehealth, which can be defined as the use of electronic and
telecommunication technologies to support health care at a distance from the patient.

There is strong international interest in the use of telehealth to help patients with LTCs.” At the time that
this programme was commissioned, a number of systematic reviews had been conducted.®* These
concluded that telehealth interventions were promising, but that further research was needed in

relation to:

mechanisms of action

effectiveness in a wider range of conditions
clinical outcomes

economic effects

relevance to the NHS.

Within the NHS, many organisations were developing telehealth interventions, but formal evaluation had
been relatively limited.

Importance of the research and its relevance to the priorities and needs of the NHS
Over 15 million people in England have a LTC and treatment of LTCs accounts for 70% of total
health-care expenditure. Improvements in LTC management could have major benefits in terms of patient
health, quality of life and use of NHS resources.’

In this programme we decided to test a new telehealth approach, delivered by NHS Direct, within two
exemplar conditions. These were (1) patients with depression and (2) those at high risk of cardiovascular
disease (CVD). We chose these examples for several reasons. They are very different types of conditions,
one affecting mental health and one physical health. However, both conditions are very common and have
a major impact on quality of life. They also account for a high proportion of health-care resources and
there was good reason to suggest that the potential need for care is considerably greater than the capacity
of the NHS to deliver care. Furthermore, in both cases there was some evidence of effective telehealth
interventions, but this evidence was inconclusive. Further discussion of these points in relation to the
exemplar conditions is provided in the following sections.

Studying two very different LTCs in parallel, and developing management programmes for them based on
a common theory-driven approach, would enhance generalisability. The vision was that, if these telehealth
programmes were both effective, this would provide a framework and a justification for the future
development of further programmes for other LTCs.

Depression

Mental health problems are very common: 11% of adults aged 16-74 years in England and Wales
suffer from depression or mixed anxiety/depression.?* These disorders account for 25% of primary

care consultations® and the cost to society is approximately £25B.%¢ There is increasing evidence that
therapies of the type that could be delivered by NHS Direct, including computerised or telephone-based
cognitive—behavioural therapy (CBT), are effective.?’

Developing the role of NHS Direct in the management of LTCs was also consistent with NHS policy to
design services around patients’ needs, improve convenience of access to care, encourage active
involvement in care and provide information to support self-care.>?® NHS policy at the time envisaged
telehealth becoming a mainstream aspect of NHS care delivery?®?° and this enthusiasm for the potential of
telehealth to manage patients with LTCs has continued since this programme was commissioned.* This
interest in the potential of telehealth is perhaps not surprising given that over the last 20 years there has
been an explosion in the use of technology, particularly call centres, the internet, mobile devices and
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‘apps’, that has revolutionised almost all other transactions that used to be conducted through face-to-face
consultations, including banking, shopping and customer support in various industries.

High cardiovascular disease risk

Cardiovascular disease [coronary heart disease (CHD) and stroke] causes 36% of deaths in England and
accounts for one-fifth of all hospital admissions.?3 In the past, hypertension, obesity and hyperlipidaemia
were considered as separate LTCs, but there is increasing recognition that they should not be thought

of as separate conditions but instead be considered in combination as factors that contribute to an
individual’s overall CVD risk. Therefore, ‘raised CVD risk’ should be considered as a LTC, rather than
treating hypertension, for example, as a LTC. To improve care for patients with a raised CVD risk it is
important to manage all of their underlying risk factors through treatment of high blood pressure, weight
loss, smoking cessation, cholesterol reduction and increased exercise.3'33

One further factor in the decision to use raised CVD risk as an exemplar condition was the policy decision,
announced in 2008, that the NHS was to begin a screening programme for CVD in those aged 40-74 years.
This decision was based on predictions about the potential benefits of such as scheme, but the modelling
used also suggested that screening was likely to identify a large number of people who would need to be
offered intensive management of their CVD risk factors.?* At the time that the Health Checks policy was
announced, it was not clear how the NHS was going to provide the extra capacity to advise all of the extra
people with raised risks who would be identified. Some new forms of help were, in time, introduced

(e.g. health trainers), but it was apparent that the NHS needed to develop new approaches to meeting the
extra needs identified through the Health Checks programme without overwhelming primary care services,
which were already under pressure. Supporting people to use resources that were available online appeared
to be a viable way to help meet this need and NHS Direct appeared to be ideally placed to both develop the
online services and provide telephone support to signpost people to the most appropriate resources.

Lack of evidence about effectiveness and cost-effectiveness

At the time that this programme began, a number of systematic reviews of telehealth for a variety of LTCs
had been carried out.®2? These showed that evidence of effectiveness was stronger for some conditions
(e.g. heart failure) than for others (e.g. diabetes). There was good evidence that telehealth was feasible
and could lead to improvements in specific health behaviours, but there was a lack of evidence about
mechanisms of action, clinical outcomes, cost-effectiveness, patient satisfaction, impact on service
utilisation and acceptability.®?3

The need for theory

Much of the existing evidence about telehealth was inconsistent. This is unsurprising in view of the range of
LTCs, interventions and health system contexts that had been considered. To address these inconsistencies,
there was a need to develop a stronger theory about how and why certain types of intervention might be
beneficial, then to develop interventions based on this theory and test them. In particular, evaluation was
needed to provide robust evidence about clinical outcomes and economic impacts. Most previous research had
focused on narrow intermediate outcomes and process measures rather than meaningful clinical outcomes.

The need to test wide-scale implementation alongside existing services

It was also important to learn how to implement telehealth interventions nationally and make them
mainstream. Many telehealth studies have tested discrete ‘stand-alone’ technologies, such as a specific text
messaging application or a specific website or home monitoring technology. These have been often tested
in volunteer populations. However, evidence of efficacy in research populations does not provide evidence
of effectiveness when the intervention is implemented on a wide scale in real-world application in the
population who might benefit from it. Furthermore, telehealth interventions have often been developed
without consideration of how they will integrate with other existing sources of health care.
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This involves consideration not only of the technology but also of the organisational context. Most previous
studies had been conducted in the USA, which has different problems of access to care, less well-developed
primary care and different financial incentives. Research was needed on integration and mainstream
implementation of telehealth in the NHS, particularly how a national telehealth provider such as NHS Direct
could support local providers of primary care.

The promotion of telehealth-based long-term condition programmes by

commercial providers

In the period around 2005, several commercial organisations were marketing telehealth programmes or
telehealth applications to commissioners for the management of LTCs. This growth in telehealth has been
encouraged by a succession of government policies. At the time that this research programme was being
developed, NHS Direct was working with Birmingham East and North Primary Care Trust (PCT) and the
pharmaceutical company Pfizer on the OwnHealth initiative to support patients with LTCs. This provided
care for people with diabetes, heart failure or CHD. The intervention was based on a behavioural
programme delivered by NHS Direct based on regular telephone support from nurses. Although evaluation
was limited, patients enrolled in the project reported improvements in health behaviours and symptoms,
improvements in some clinical outcomes, such as blood sugar control, and a reduction in primary and
secondary care consultations. Patients had positive experiences of the service and found it accessible

and easy to use.*? This supports the feasibility of NHS Direct as a platform for delivering care for LTCs.

This programme grant was designed to build on these foundations to develop and test interventions to
support patients with LTCs, including issues of implementation, so that (if successful) they could be rapidly
rolled out nationally.

Target populations and generalisability

The introduction of NHS Direct reflected a policy drive to make the NHS more responsive to its users, for
example by making it possible for people to seek advice at times and in ways that were convenient for them.
A ‘one-size-fits-all’ approach to NHS provision was no longer considered appropriate. Similar considerations
also applied to telehealth programmes for LTCs to be developed by NHS Direct. We did not consider it likely
that telehealth support for LTCs was necessarily going to be acceptable or appropriate for all or even most
individuals with a LTC. However, it may be a good solution for some people, particularly those who may
have difficulty accessing care through conventional means based on face-to-face consultations. This might
particularly apply, for example, to those who are at work during the day or those who are housebound.
The number of people with LTCs is so large that even if telehealth provided help for only a minority of these
individuals it could still be a worthwhile option if it was more accessible, acceptable and cost-effective for
this group of people.

This has implications for generalisability. In conventional research designs there are concerns if studies

do not recruit a large proportion of the eligible population because findings from the study may not be
applicable to the wider population. However, in this research programme we were interested in identifying
which groups of the population were most interested in and might benefit from a telehealth programme
delivered via NHS Direct. If an intervention was beneficial for these people it would not necessarily need to
be relevant to other people who would prefer to receive help in more conventional ways.

Combining technologies for which there is already proof of concept

In each of our exemplar conditions there was existing evidence that specific telehealth interventions may
be effective, but there was a need to test organisational interventions to deliver them on a wide scale.
The National Institute for Health and Care Excellence (NICE) had highlighted the need for large-scale trials
of LTC management programmes for depression.?” This programme set out to draw on the evidence on
the most promising ‘active ingredients’ of telehealth for LTCs to develop integrated, comprehensive and
theory-driven programmes of care to be delivered by NHS Direct.
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Within our exemplar conditions there was some evidence of effectiveness for interventions that could

be offered by NHS Direct. For depression, it included provision of CBT by telephone or online,**° online
self-help?"*? and bibliotherapy.**** For CVD risk, this included blood pressure telemonitoring,' web-based
hypertension management* and telephone-based interventions to promote medication adherence and/or
risk reduction 68

However, in real-life management of patients with LTCs, specific interventions are not offered to patients
in isolation. Patients with depression may well be treated with antidepressants and receive psychological
therapy at the same time. For patients with a raised CVD risk, clinicians need to seek to improve multiple
risk factors, such as blood pressure, weight and smoking behaviour. Attention to these risk factors may
involve the provision of advice, medication, encouragement and signposting to a range of resources.

In this research programme we were not seeking to develop new ‘cutting-edge’ technology for use in
LTCs. Instead, we were seeking to use existing technologies for which there was already some ‘proof of
concept’ evidence to suggest a likely benefit for patients with our exemplar LTCs and to test how to
deliver these interventions on a large scale in a co-ordinated way through a platform such as NHS Direct.

The Whole System Demonstrator project

At the time that this research was developed we were aware of and needed to take account of several
other relevant ongoing projects, in particular the Whole System Demonstrator (WSD) programme. The
Department of Health White Paper Our Health, Our Care, Our Say: a New Direction for Community
Services®® set out a vision for preventative care services and set up the WSD 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.* This was therefore a very large demonstrator programme
that explored integrated health and social care supported by new technologies, based on radical systems
redesign. The WSD programme was subject to a comprehensive evaluation based on a multicentre cluster
randomised controlled trial (RCT) with accompanying economic evaluation. This was the largest robust
evaluation of a telehealth programme ever attempted and it was important that our own research tested a
different approach. The WSD programme focused on people with serious and life-threatening LTCs such
as lung disease, heart failure and diabetes and, in particular, patients at high risk of hospital admission.

Focus on common long-term conditions and low-cost interventions

The rationale for the WSD programme is that some patients make very high use of expensive NHS
resources and it may be possible using telehealth to support them in a more cost-effective way. However,
the WSD approach was in itself also very resource intensive. Furthermore, those individuals with very high
health-care needs, who are at the pinnacle of the ‘Kaiser pyramid’,*® represent only a very small proportion
of patients with LTCs.

We therefore decided to think about telehealth in a different way and explored an approach to making
self-management resources available via telehealth to large numbers of people with common LTCs.

A core principle of epidemiology is that small shifts in the health of large numbers of people can have
more impact on population health than large shifts in health in those with the greatest health problems.*'
The idea was that our intervention would be applicable to many people and so it was important to make
use of inexpensive technologies that could potentially be widely available. Otherwise, the intervention
would be unaffordable even if it was effective.

Furthermore, as we developed this research programme, our initial investigations suggested that most
telehealth interventions being promoted were disproportionately expensive and were very unlikely to be
cost-effective unless they had a big impact on hospital admission rates or led to big improvements in
health. Previous research had not suggested that either was likely to be the case.>*>* Because we were
seeking to achieve small improvements in health in large numbers of people, it was important that

the intervention could be delivered at minimum cost to maximise the likelihood that it would be both
cost-effective and affordable at a population level.
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INTRODUCTION AND BACKGROUND

The potential of NHS Direct

NHS Direct provided a unique opportunity to integrate a range of telehealth interventions for people with
LTCs. It could reach people through several technological channels simultaneously, including an established
network of telephone call centres, the NHS Direct website and a digital television service. No other service
in the world offered this range of co-ordinated services or had the same potential to reach such a high
proportion of the entire population.

NHS Direct had traditionally offered reactive services to people seeking health advice and information. But
it also had the potential to provide proactive services, particularly for people who have difficulty accessing
care through general practice, such as the housebound, commuters or those who do not speak English.
For example, the nationally networked call centres of NHS Direct could, in theory, provide a nurse with
expertise in diabetes who also spoke Hindi to patients anywhere in the country or could provide advice
about smoking to patients at times convenient to them, such as in the evening.

NHS Direct was also a well-recognised and nationally recognised ‘brand’ and achieved high levels of satisfaction
from its users. It had a national network of call centres, a cadre of well-trained staff with experience of
providing health information and advice, well-established facilities for translation for people who could not
speak English, availability of staff outside office hours and the ability to call on experienced nurses, pharmacists
or information specialists who could research and provide specialised advice, for example about medication
interactions. NHS Direct already had experience of testing case management-type approaches to the
management of LTCs through the OwnHealth pilot projects. If it were possible to develop a cost-effective
intervention for LTCs that could be delivered via NHS Direct in a research context, it would be possible to roll
this out relatively quickly and easily to the entire population of England.

Postscript: closure of NHS Direct
This research programme ran from 2009 to 2015, with the trial of the intervention being conducted
between 2013 and 2014.

NHS Direct was closed in March 2014 in favour of the less expensive ‘111’ telephone helpline and the NHS
Choices website. The closure of NHS Direct had been announced in October 2013 but there had been
widespread rumours of closure ever since the BBC leaked in August 2010 that the incoming coalition
government planned to replace NHS Direct.*

Although the potential of NHS Direct had provided the impetus for this research programme, the
underlying research questions about the role of a comprehensive management programme for patients
with LTCs based on telehealth remain entirely relevant. The closure of NHS Direct inevitably led to some
difficulties in conducting the research programme and in particular meant some delays and pauses in the
delivery of the intervention; however, we were able to complete the trial thanks to Solent NHS Trust
community trust replacing NHS Direct as the host for the intervention and the research programme.

NHS Direct offered advantages because of its national reach and infrastructure. However, in practice,

the NHS Direct intervention staff worked from one site (Nottingham) and the intervention that was
developed through this programme could be delivered by other provider organisations and made available
throughout the UK (as was demonstrated by our ability to successfully relocate the service to Solent NHS
Trust). Therefore, we do not believe that the closure of NHS Direct has had an important impact on the
relevance or findings of this research programme.

Aims and objectives

Aim

The aim of this programme of research was to develop, implement and evaluate new programmes of care
delivered via NHS Direct for patients with LTCs and to provide evidence about the benefits and costs of
these initiatives.
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The intended benefits of these new forms of provision were to improve health outcomes for patients,
facilitate self-management, improve the patient experience and improve the cost-effectiveness of
care provision.

The programme focused on two exemplar conditions: depression and high CVD risk.

Objectives

1. To review evidence about telehealth interventions designed to improve health care for patients with
LTCs in order to develop a theory about which types of interventions potentially delivered by NHS Direct
are most likely to be effective.

2. Using qualitative methods, to critically examine how NHS Direct resources could best be incorporated
into the LTC management of patients and integrated with current primary care professional practice.

3. To explore patient factors and access factors that are associated with unmet need and with willingness
to use NHS Direct and specifically types of telehealth interventions that are most likely to be acceptable
to different patient groups.

4. Based on the first three activities, to develop and optimise interventions offered by NHS Direct that are
likely to be acceptable, effective and efficient.

5. To determine the clinical effectiveness and cost-effectiveness of LTC management provided by NHS
Direct in the two exemplar conditions: depression and CVD risk.

Overview of the research plan

This programme consisted of five linked activities that address each of the objectives described in the
previous section. Activities 1-3 were conducted in parallel and informed activities 4 and 5. Below is an
overview of each of these activities:

1. Review and synthesis of quantitative and qualitative evidence about telehealth for patients with LTCs in
order to develop a theory about which types of intervention potentially delivered by NHS Direct are
most likely to be effective.

2. Qualitative research with patients and health professionals to examine how NHS Direct can best
contribute to LTC management.

3. Survey of patients with two exemplar LTCs (depression, high CVD risk) to explore relationships between
access to care, unmet need and willingness to use NHS Direct, to identify factors that are associated
with interest in telehealth and the types of telehealth that are most likely to be acceptable to different
patient groups.

4. Development of a theoretical model that could be used for intervention design and implementation,
as well as development of the interventions for our exemplar LTCs to be offered by NHS Direct that,
based on activities 1-3, are likely to be acceptable, effective and efficient.

5. Randomised controlled trial to determine the effectiveness of LTC management provided by NHS Direct
in two exemplar conditions. We also used qualitative methods to study implementation and conducted
an economic evaluation to assess cost-effectiveness and model future costs/benefits following national
implementation.

The approach was based on Medical Research Council (MRC) guidance on the evaluation of complex
interventions and included defining and understanding the problem, paying attention to context,
developing and optimising the intervention based on a theory about how the intervention is intended

to achieve its aims and conducting a definitive evaluation.® To develop the intervention, we used an
intervention mapping approach to integrate the various research components. Intervention mapping
involves focusing specifically on the behaviour of users of NHS Direct. A key process in intervention
mapping is to first identify the relevant psychological determinants of behaviour and then systematically
map these onto evidence-based strategies and techniques for changing behaviour. We made use of recent
approaches to intervention mapping and theoretical modelling of behavioural interventions.®’>°
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Chapter 2 An evidence synthesis of telehealth
interventions for long-term conditions

Abstract

Background: The objective of the evidence synthesis was to review and synthesise evidence about
telehealth interventions to provide guidance on the types of effective interventions that could be delivered
by the Healthlines study.

Methods: This was a mixed-methods evidence synthesis consisting of six sequential studies: (1) a
meta-review of systematic reviews of home-based telehealth for LTCs published between 2005 and 2010;
(2) a review of systematic reviews of telehealth for depression published between 2005 and 2010; (3) an
evidence synthesis of qualitative research on telehealth published between 2000 and 2010; (4) a realist
synthesis based on studies in 1-3; (5) horizon scanning to ensure the inclusion of up-to-date evidence; and
(6) a systematic review of the effectiveness of telehealth interventions to reduce overall CVD risk and/or
CVD risk factors.

Findings: The evidence base addressing the effectiveness of home-based telehealth for LTCs and
depression is large and generally positive. However, a number of systematic reviews recommend caution
because of the poor quality of the studies (small sample sizes, weak study design and lack of adequate
comparators). There is limited evidence on cost-effectiveness. Qualitative literature on patients’ views of
telehealth are generally positive because of perceptions that it increases access to health care. Professionals
are less accepting of telehealth than patients. Three mechanisms of action were identified in the realist
synthesis: relationships between health professionals and patients; fit with patients’ needs and capabilities;
and visibility through feedback. The systematic review found no evidence of an effect of telehealth on
overall CVD risk, but weak evidence of a small reduction in systolic blood pressure and total cholesterol.

Conclusions: The evidence base shows that telehealth for LTCs is acceptable and can be effective.
However, rigorous evaluation of telehealth interventions, including their cost-effectiveness, is needed.

Introduction

The objective of the evidence synthesis was to review and synthesise evidence about telehealth
interventions to provide guidance on the types of effective interventions that could be delivered by NHS
Direct. The aim was not to undertake a traditional systematic review with meta-analysis of the effect of
different types of telehealth in different populations because a number of reviews had already been
published. Rather, the aim was to undertake a mixed-methods review®® to offer an overview of

the trial-based evidence and complement this with qualitative evidence to inform decisions about the
Healthlines study intervention development.

Design

The mixed-methods evidence synthesis consisted of six complementary approaches undertaken in
sequential order:

1. A meta-review of systematic reviews of home-based telehealth for LTCs published between 2005
and 2010, focusing on the breadth and quality of the evidence base, types of outcomes studied,
acceptability, effectiveness and cost-effectiveness.
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2. A review of systematic reviews of telehealth for depression published between 2005 and 2010.

3. Evidence synthesis of qualitative research published between 2000 and 2010 to develop an
understanding of patient and organisational perspectives of telehealth.

4. Realist synthesis based on studies in 1-3 to draw out underlying mechanisms that might enable
telehealth interventions.

5. Horizon scanning to ensure the inclusion of up-to-date evidence emerging during the 15 months of this
mixed-methods review.

6. Because of resource constraints, we were unable to conduct a review of the evidence base for the
effectiveness of telehealth interventions to reduce overall CVD risk concurrent with reviews 1 and 2.
However, in 2013, an opportunity arose to allow us to undertake a review of RCTs and systematic
reviews in this area. This evidence synthesis was published®' and used for interpretation of the trials in
the later part of the programme rather than for developing the intervention.

Meta-review of systematic reviews

Introduction

The evidence base for home-based telehealth for LTCs is large, with numerous systematic reviews of a
variety of telehealth interventions. Before commencing our evidence synthesis, there were already
numerous systematic reviews of a variety of telehealth interventions and three relevant meta-reviews
published. Meta-reviews synthesise the evidence from systematic reviews. The first meta-review focused on
internet interventions only (including virtual communities, internet-based educational and behavioural
programmes and internet-based CBT) and showed improved outcomes, particularly for patients with
depression.®? The second was a wider review encompassing all types of real-time telehealth and conditions,
which included, but was not specific to, LTCs or home-based telehealth.?® This concluded that the quality
of the evidence base was poor, but indicated benefits of telehealth for the management of chronic
diseases. These benefits included improving health outcomes (and mortality in heart failure), but there was
no benefit for resource utilisation or processes of care. The third meta-review focused on telemedicine and
included e-health, information communication technologies, internet-based interventions and telehealth
for both diagnosis and management of a wide range of conditions, concluding that 21 of 80 reviews
identified telemedicine as effective and 18 reviews identified telemedicine as promising.®® Although these
reviews offered important conclusions regarding the effectiveness of telehealth, they did not focus
exclusively on home telehealth or the management of LTCs. Therefore, there was a need for a further
meta-review of home-based telehealth for managing LTCs to inform the Healthlines study intervention.

Methods

Definitions

A key problem with this evidence base is inconsistent terminology; multiple definitions exist and are used
interchangeably even within the same countries. The definition of telehealth used here included three types
of intervention: (1) telephone-based interventions, including telecoaching, telephone counselling and
telephone follow-up; (2) telemonitoring of patient symptoms and vital signs in which monitoring occurs
at home and electronic data are sent to another site; and (3) computerised, internet- and web-based
treatments with or without practitioner support. We included active (in which the patient interacts with
the intervention or manually enters data) and passive (in which monitors transmit data remotely without
patients manually entering data) interventions; real-time (synchronous) and asynchronous (i.e. e-mail)
interventions; those with and without health-care professional (HCP) input; and those offering social
support and feedback as well as monitoring of symptoms and vital signs only.

Our definition of LTCs was guided by the NHS National Service Framework for LTCs® and other health-care
guidance.?®%% The LTCs included in the meta-review are listed in Box 1.
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BOX 1 Long-term conditions included in the meta-review

e Chronic illness or chronic disease.

e Asthma.
e CHD or heart failure or coronary heart failure.
e CVD.

o Stroke and TIA.
e Hypertension.
o Diabetes mellitus.

e COPD.

e Epilepsy.

e Thyroid disease (hypothyroidism or hyperthyroidism).
e (Cancer.

e Dementia.

e Depression (and anxiety).

e Mental health including schizophrenia, psychosis, paranoia, obsessive—compulsive disorder, PTSD
and agoraphobia.

e Chronic kidney disease.

e Atrial fibrillation.

e QObesity.

e Spinal cord injury.

e Multiple sclerosis.

® Motor neurone disease.

e Parkinson'’s disease.

e Learning disabilities.

e Arthritis.

e Skin disease.

e Hearing difficulty.

e Headaches and migraine.

e Visual problems.

e Chronic liver disease.

e Endocrine disorders (e.g. Addison’s disease, Cushing syndrome).

e Bronchiectasis.

e Cardiomyopathy.

e Crohn’s disease/ulcerative colitis.

* Glaucoma.

e Haemophilia.

e Hyperlipidaemia.

e Systemic lupus erythematosus and other systemic autoimmune diseases.

e Smoking (in relation to specific LTCs).

COPD, chronic obstructive pulmonary disease; PTSD, post-traumatic stress disorder; TIA, transient ischaemic attack.

Search strategy

We searched MEDLINE, EMBASE/Allied and Complementary Medicine Database (AMED), PsycINFO,

Web of Science, Database of Abstracts of Reviews of Effects (DARE) and The Cochrane Library from 2005
to March 2010 for systematic reviews of telehealth and LTCs. Our search terms included ‘'meta-review or
meta review’, ‘quantitative review or overview’, ‘systematic review or systematic overview’, ‘methodologic*
review or methodologic* overview’, ‘review’ ‘quantitative synthes*’, ‘clinical trial’, ‘randomised or
randomised controlled trial’ and ‘controlled trial" and ‘telemedicine’, ‘telehealth or tele-health’,
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‘telenursing’, ‘telemonitoring’, ‘Ehealth or e-health’, ‘telehomecare’, ‘telehealthcare’, ‘home healthcare’
and ‘assisted homecare'.

Inclusion criteria

We included published systematic reviews (with or without meta-analysis) of telehealth for LTCs in English
referring to home-based or mobile, synchronous (real-time) and asynchronous telehealth interventions.
We focused on reviews of LTCs generally, not on reviews of specific LTCs, that is, we excluded reviews
that focused exclusively on diabetes or depression, for example. We excluded reviews that focused
exclusively on children, inpatient populations, service-to-service interventions, clinic-based interventions
(i.e. not deliverable at home or on mobile technology, e.g. telecardiology) or smart home technology or
that did not report outcomes. When reviews included some trials related to any of the above we included
them, explicitly highlighting this and focusing on outcomes for patients relevant to our meta-review.

We also excluded Cochrane reviews at protocol stage. Two reviewers independently reviewed abstracts to
agree on papers for full-text retrieval. When there was doubt about a paper, the full-text paper was
retrieved. Two independent reviewers reviewed full papers to ensure that they met the inclusion criteria.

Data extraction

Data were extracted from systematic reviews using a standardised form. All data were extracted by a
member of the review team (AR) and checked by a second team member (AOC or CP). When there were
any discrepancies, reviewers discussed this as a team to agree a resolution.

Quality appraisal

We assessed the quality of each systematic review using the five core quality questions from the Centre for
Reviews and Dissemination for inclusion in DARE (see www.crd.york.ac.uk/CRDweb/html/helpdoc.htm).®” Two
reviewers examined and agreed on the quality of the reviews according to these five core quality questions. A
review was included if it met at least the first three mandatory criteria and four out of the five criteria.

The evidence base

The Preferred Reporting ltems for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram shows the
stages that we went through to identify 36 reviews (Figure 7). Of these, 11 were excluded because they
provided no outcomes, were not systematic or focused on acute care, a single condition or ‘smart home
technology’. Twenty-one reviews satisfied the first three mandatory quality criteria and 16 of these met at
least four criteria. Our meta-review includes these 16 high-quality systematic reviews,8" 161720408877 \yhich
cover 662 individual studies (Table 7). Six reviews included a meta-analysis. The reviews were undertaken by
authors from Canada (n = 6), the USA (n=5) and Europe (n =5) and covered a range of telephone, mobile,
internet-based and computer interventions. Details around data extraction are reported in Appendix 1.

Quality of the evidence base
We included only high-quality systematic reviews. Six of these 16 reviews urged caution regarding weak
research designs of studies within them. 1640686977

Effectiveness

Eleven of the 16 reviews concluded that telehealth was effective for some LTCs or improved some
outcomes. ' 161769737577 \eta-analyses tended to support telehealth, although effect sizes were often
small or moderate. Reviews without meta-analyses produced more mixed conclusions, although none
reported that telehealth was not effective at all.

Some specific conditions were highlighted by some systematic reviews. Positive effects of telehealth
interventions were noted for diabetes in five out of 14 reviews'7%727377 and for asthma or chronic
obstructive pulmonary disease (COPD) in four out of 12 reviews.572737¢ Three meta-analyses identified
benefits for patients with heart failure or heart disease, including improved control of blood pressure in
hypertension.'®%*7”7 Two meta-analyses identified larger effect sizes for mental health than for other LTCs.'®7
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The PRISMA flow diagram for the meta-review of systematic reviews. CINAHL, Cumulative Index to
Nursing and Allied Health Literature; HTA, Health Technology Assessment.

Specific outcomes

A range of positive outcomes, for example increased compliance or reduced burden of illness, was
frequently reported.'®'7 9717377 Tywo reviews reported improved educational outcomes'” and seven
reported significant positive behavioural change,7-206871.7375 particularly improved self-monitoring or
management in patients with diabetes' and better treatment adherence.'’**% There were few firm
conclusions about the impact of telehealth on quality of life, although one meta-analysis reported
improvements associated with computer-mediated support groups.” The three reviews which suggested
that telehealth improved social support™ 737> were countered by three that reported inconsistent or
insufficient evidence 8276

Resource utilisation

The evidence about the impact of telehealth on resource utilisation was mixed. Telehealth was shown

to reduce admissions for heart failure, heart disease, diabetes and hypertension®'2°’2 and reduce
hospitalisations for elderly patients with LTCs.”® However, other reviews showed limited impact on service
utilisation™"® and meta-analyses reported that the evidence for a positive impact of telehealth on resource
utilisation was questionable.''&77

Cost-effectiveness
Four reviews found some evidence for cost savings,?®”°7*”” but one was unable to determine cost-effectiveness."
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TABLE 1 Quality assessment of the 16 reviews included in the meta-review

Barlow 2007%° Y Y Y Y U
Botsis 2008° Y Y Y Y Y
Bowles 2007"7 Y Y Y N Y
Cole-Lewis 2010” Y Y Y Y Y
Cuijpers 2008* Y Y Y Y Y
Dellifraine 2008'® Y Y Y Y Y
Garcia-Lizana 2007° Y Y Y Y Y
Hersh 20067 Y Y Y Y u
Krishna 2009 Y Y Y N Y
Murray 2005" Y Y Y Y Y
Oake 2009% Y Y Y Y Y
Paré 2010% Y Y Y N Y
Polisena 2009 Y Y Y Y Y
Rains 2009” Y Y Y Y Y
Stinson 20097 Y Y Y Y Y
Tran 2008”7 Y Y Y Y Y

N, no, the study does not meet the relevant criterion; U, unsure, insufficient information to determine if the study meets
the relevant criterion; Y, yes, the study meets the relevant criterion.

Patient satisfaction
Three reviews commented on patient attitudes towards telehealth and indicated that patients find
telehealth acceptable.’ 777

Types of technology

Telephone-based interventions worked well according to four out of the eight reviews that considered
them alone or as part of more complex interventions.22°’%7” The use of mobile phones and text messaging
appeared to be effective,”"”® particularly for promoting behaviour change. Vital signs monitoring was
reported as producing clinical benefits in approximately half of the trials in one review,? but other reviews
suggested that this might be limited to particular conditions, such as hypertension,® diabetes,' %77 heart
failure'® and respiratory conditions.®® Vital signs monitoring was associated with increased mortality
among COPD patients and appeared to offer no benefits for dementia,’® obesity or blood glucose control
in diabetes.” Support for internet and computer technology was also mixed. Four out of the seven reviews
addressing this showed some positive effects.”*%757¢ Text reminders appeared to work better than e-mail
or internet reminders.”" Videoconferencing was associated with improved outcomes across a range of LTCs
in one review,'® but there was inconsistent evidence for its use in delivering support and education.?

The role of health professionals

Few reviews compared different HCPs delivering the intervention or explored whether or not the presence
of a professional was necessary. Professional care was not compared with lay or peer support. Telephone
follow-up by nurses was shown to improve clinical outcomes and reduce service use.?
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Types of patients

Few reviews examined patient-specific characteristics. One review suggested that younger patients, male
patients and possibly black ethnic groups benefited most from home telehealth,® but another reported no
differences in outcomes linked to age or sex.”" Another identified that there was insufficient evidence with
regard to disadvantaged groups benefiting, but some suggestion that computer interventions may benefit
those living in rural communities."

Conclusions

The evidence base addressing the effectiveness of home-based telehealth for LTCs was extremely large
and generally positive. However, a number of systematic reviews recommended caution when using this
evidence base because of the poor quality of studies, citing small sample sizes, weak study design and lack
of adequate comparators. There was also very limited evidence on cost-effectiveness. This was supported
by a more recent evidence synthesis of the value of telemedicine in the management of five common
LTCs: asthma, COPD, diabetes, heart failure and hypertension.>* This concluded that most studies have
reported positive effects but have measured outcomes in the short term only and that the evidence base

is ‘on the whole weak and contradictory’ (p. 219).>*

The conclusion from this part of the evidence synthesis was that rigorous evaluation of telehealth
interventions for LTCs, including their cost-effectiveness, is needed. The implications for the Healthlines
study were that the evidence base was too diffuse to make a significant contribution to the development
of the study intervention, although there was sufficient indication of positive effects from telehealth to
make it worthwhile to develop a new intervention as proposed.

Review of depression

Introduction

After reading the meta-review, the Healthlines study team was interested in the evidence specific to
telehealth interventions for the two exemplar LTCs in the study: depression and CVD risk factors.

The review of CVD risk factors was not pursued at this stage because of resource constraints. Few trials or
reviews had selected patients at risk of CVD and it was not feasible within the time available to conduct
individual systematic reviews for the evidence in relation to each of the large number of factors that
constitute raised CVD risk (hypertension, obesity, smoking, hyperlipidaemia, etc.). As we explain later

(see Systematic review of telehealth interventions for primary prevention of cardiovascular disease), an
opportunity did arise to carry out the CVD risk review at a later stage. However, we were able to review
the evidence base for depression in the first phase of this programme, which is summarised here.

Methods

The focus of this review was on identifying systematic reviews of telehealth for depression and other mental
health problems. We searched six databases for relevant systematic reviews that were published between
January 2005 and March 2010. With regard to depression, we identified nine systematic reviews of
telehealth and/or web-based interventions for depression,’®® three of which provided a meta-analysis.”#
We also identified 11 reviews about a range of mental health problems or anxiety disorders™*%#-%> and, of
these, five provided a meta-analysis.**®"#9%> Most of these reviews included a small number of trials

and small sample sizes, raising concerns about the quality of the evidence base.

Findings

When conducting this review we focused on five key questions that we sought to answer from the
evidence base. We approached the evidence in this way because the main purpose of this work was to
inform the development of the subsequent intervention to be tested later in the research programme.
Each of the questions addressed by the review, as well as the available evidence derived from the
depression review, is discussed in turn in the following sections.
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Are mental health problems amenable to improved management using telehealth?
There was evidence of improved patient outcomes, including quality of life and medication adherence,
for telehealth interventions for depression,’®8%8%* anxiety-related disorders®”#° and post-traumatic stress
disorder (PTSD).289> Systematic reviews with meta-analyses for depression reported positive effects for
telephone-based psychotherapy for depression,” internet-based CBT®® and computerised psychological
treatment.® Other reviews showed that telemedicine,’® internet-based interventions and support®

and computerised CBT®" improved symptoms. Positive effects were found in three of the four RCTs of
computerised CBT for mild to moderate depression® and improvements in mental health were linked to
the MoodGYM and BluePages programmes in particular.®* Three of the five systematic reviews with
meta-analyses considering mental health problems or anxiety disorders reported moderate to large effects
for mental health and/or anxiety.®”® For anxiety disorders, there were large effect sizes for computer-aided
psychotherapy®” and remote communication technologies.®® There were moderate effects overall for
internet-based psychotherapeutic interventions for PTSD and panic disorder, but effects were small for
depression and weight loss.®

Which patient groups with mental health problems are most likely to use or benefit
from telehealth?

Most RCTs of telehealth for mental health problems recruited adults, although some of the systematic
reviews included trials involving youths, students or older school children.”8#+25% There was some evidence
that psychotherapeutic interventions delivered over the internet worked better for young adults (19-24 years)
and adults (25-39 years) than for youths and older people.® Internet-based mental health programmes
reduced anxiety in adults and students and performed similarly well in pilot studies with schoolchildren.®
Patients with mild to moderate depression reported reduced symptoms after computerised CBT 88594
Telephone interventions for mental disorders were associated with significant symptom improvements for
patients with mild depression.’ One review reported that an internet-based programme (MoodGYM) may
not be appropriate for people with low literacy levels.®

Patients were generally satisfied with telehealth and internet or computerised treatments,®°' especially
computerised CBT, with some preference for therapist-led treatment. Therapists were generally less
satisfied with telehealth than with usual care ®’

What kinds of technologies work best for mental health problems?

Telephone'>#%89%0 and internet’#8284868 interventions were associated with improvements in anxiety
and produced large effect sizes with no difference in dropout rates compared with face-to-face care.’’
In contrast, computerised CBT with no or minimal therapist input was associated with high dropout
rates.®"®># Sub-analysis of technologies for computer-aided psychotherapies yielded non-significant
differences between home computer and palmtop technologies.®’

How, where and by whom are telehealth interventions delivered?

In terms of how these interventions were delivered, internet-delivered interventions were largely found to be
effective.”#8*8289 Telephone-administered psychotherapy interventions demonstrated significant benefits
when delivered by mental health specialists.®’ There was some evidence that professional support for internet-
based and computerised interventions resulted in larger effect sizes than unsupported interventions.”®#¢

Individual therapy over the internet was more effective than group therapy, which suffered from greater
attrition than individual therapy.® Interactive internet sites were significantly more effective than static
(passive, information giving) sites in providing support for a range of mental health conditions, as were
closed sites where participants were pre-screened.® Most systematic reviews reported on interventions in
primary care settings. The duration of treatment was not related to symptoms or attrition rates®® and there
was some evidence that effects could extend beyond the follow-up period.”8#788
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What outcomes are associated with telehealth for mental health problems?
Most interventions were associated with moderate or large effects on depression and anxiety.
Other beneficial effects included the promotion of security and honesty and minimising potentially distracting
behaviours® and improved antidepressant medication adherence.’ Most systematic reviews did not address
cost-effectiveness, although there was some evidence of cost benefits of video conferencing in psychiatry®’
and internet-based mental health programmes used by large numbers of patients.®

15,78-80,85-90,94

Conclusions

The evidence base for telehealth for depression and other mental health problems was similar to the
overall evidence base: although systematic reviews were available, these were based on a small number

of trials with small sample sizes, creating an essentially weak evidence base. Nonetheless, the findings
about effectiveness were generally positive. There was support for telephone-based and computerised- or
internet-based interventions for depression. In fact, CBT interventions appeared to be very effective, with
evidence that professional support could further improve the effectiveness of computerised CBT. There was
little evidence of cost-effectiveness.

The implications of this part of the evidence synthesis for the Healthlines study were that further rigorous
evaluation of interventions would be welcome, given the quality of the evidence base, but that there is
support for a range of interventions, including computerised CBT. In addition, there was some indication
that the provision of professional support for computerised interventions might be beneficial.

Synthesis of qualitative evidence

Introduction
In a third piece of work, we conducted a review of qualitative research into home-based telehealth for
LTCs to develop an understanding of patient and organisational perspectives of telehealth.

Methods

Search strategy

We searched EMBASE, MEDLINE, the Cumulative Index to Nursing and Allied Health Literature (CINAHL)
and PsycINFO for relevant articles between 2000 and 2010. In comparison to the other reviews described
earlier, we included a longer time period here because we did not expect to find many papers. Our search
terms included ‘meta-review or meta review’, ‘systematic review or systematic overview’, ‘qualitative exp’,
‘Review’, ‘meta-ethnograph*’, ‘meta-synthes*’, ‘observational method’, ‘focus group’, ‘narrative analysis’,
‘phenomenological research or phenomenology’ and ‘telemedicine’, ‘telehealth or tele-health’, ‘telenursing’,
"telemonitoring’, ‘Internet’, ‘Ehealth or e-health’, ‘telehomecare’ and ‘telehealthcare’.

Inclusion criteria

We included any papers meeting our inclusion criteria for LTCs and telehealth as described earlier for the
meta-review and also with a qualitative methodological focus, including qualitative interviews, focus
groups and content analysis. We excluded opinion pieces, ‘data light’ studies, reports on service-to-service
interventions, papers on generic internet use, papers looking exclusively at the content of an intervention
and papers not meeting two of the 10 quality criteria (see Quality appraisal).

Data extraction

We identified 1876 references and retained 122 after application of inclusion and exclusion criteria to
the abstracts. After removing duplicates, 69 papers were retained for full-text review. Two review team
members then independently reviewed the 69 full-text papers in terms of the inclusion and exclusion
criteria, as well as assessed the quality of these papers, as described in the following section.
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Quality appraisal

The quality of qualitative papers was assessed by two reviewers (AR, CP) using the Critical Appraisal Skills
Programme (CASP) quality criteria.”® The 10 questions are shown in Box 2. We excluded papers that did
not answer ‘yes' to the first two CASP questions, which ask whether or not there were clearly stated
research aims and whether or not appropriate qualitative methods were used. Very few studies satisfied all
of the CASP quality criteria (see Appendix 2).

Findings

The evidence base

Twenty-nine papers were included in the final review.?"""'?* Details of the participants, methods and focus
of these papers are provided in Appendix 3. There were two systematic reviews with qualitative and
quantitative content®"¥” and 27 primary studies of patient or stakeholder perspectives. Most papers
originated in Europe (n =18, including 11 in the UK), followed by the USA (n=7), Canada (n = 3) and
Australia (n = 1). The evidence base addressed a wide range of conditions, some of them relevant to the
Healthlines study, particularly depression,®®® hypertension'® and online counselling.'’

We identified three themes from these papers — perceived access, care and symptom management and
technologies — and then focused on the question of which professionals or agencies should deliver
services, as this was of particular interest to the Healthlines study in terms of designing the subsequent
RCT. Evidence around each of these three themes is discussed in the following sections, followed by an
examination of whether specific health professionals or agencies should deliver telehealth services.

Perceived access

Patients and professionals generally perceived that telehealth could lead to increased access and decreased
emergency visits.?”19271% Rural patients with moderate depression perceived an improvement in access from
using telehealth.*® Patients reported advantages of online interventions for mental health and behavioural
problems, including convenience, access and anonymity,?® but these were often balanced by concerns
about lack of closeness and therapist trust, privacy and confidentiality fears and lack of visual cues. Patients
shown a video of a Home Telecare Management System were positive, mentioning perceived benefits of
less travel time and fewer medical visits, but there were some concerns about whether or not it could be
used by some patients with disabilities.'® Benefits of online support included the timing of sessions fitting
into people’s routines.”® Patients with severe symptoms from at least one LTC' and patients with multiple
chronic illnesses' felt that they benefited from improved access. The perceived benefits of telehealth for

BOX 2 Critical Appraisal Skills Programme quality criteria®

1. Was there a clear statement of the aims of the research?
2. Is a qualitative methodology appropriate?
3. Was the research design appropriate to address the aims of the research?
4. Was the recruitment strategy appropriate to the aims of the research?
5. Were the data collected in a way that addressed the research issue?
6. Has the relationship between researcher and participants been adequately considered?
7. Have ethical issues been taken into consideration?
8. Was the data analysis sufficiently rigorous?
9. Is there a clear statement of findings?
10. How valuable is the research?

a The CASP quality criteria checklist was sourced from the Public Health Resource Unit, Institute of Health
Science, Oxford.*®
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older people included not having to travel®® and an ability of telehealth to reach an underserved elderly
population.’® Stakeholders believed that younger diabetic patients or those comfortable with technology
would more likely benefit from virtual clinics.'®’

It was suggested that adults with low literacy levels could benefit from e-health interventions, although
concerns were also expressed around oversimplified interventions being perceived as too basic'® or that
patients might be misunderstood and unable to express themselves adequately in relation to computerised
CBT.%® Online CBT was perceived as particularly beneficial for patients familiar with computers.®® Conversely,
patients with little or no information technology (IT) experience reported positively on technology for blood
pressure control.' In a study of monitoring and messaging device alerts, clinicians reported that significant
time, good knowledge and high engagement from patients was necessary, and patients with some health
conditions (including tremors) could not use the technology.'®

Although there were benefits of telephone interventions overall, including mobile technology for asthma
control and management,'™® problems reaching transient populations with mental health problems were
also cited.""" However, internet programmes for people with chronic diseases reduced isolation and
improved information sharing''? and patients with cancer involved in internet support groups appeared to
benefit from empowerment and reduced isolation.'"

Care and symptom management

Professionals felt that telehealth aided diagnosis, could improve trust between patients and nurses and could
lead to greater professional autonomy,'® but they were concerned about medico-legal implications.™
Perceived benefits of a diabetes decision support system and telehealth included improved self-management,
increased confidence and rapport with the diabetes team and increased patient openness.'%'*

A systematic review of internet-based CBT reported that there was an unintended consequence of an
intervention in that it reinforced the health problem, rather than helped to address it.*” Similarly
concerning, a mobile technology for asthmatics was seen by professionals as engendering dependence
on technology or the clinician.”® Therapists, nurses and doctors were all less enthusiastic than patients
about telehealth 8"

Improved self-management through monitoring in diabetes was noted,'%%%1'411¢ 35 was increased
symptom awareness''>'"” and better self-management for LTCs generally.'® For example, middle-aged
men with diabetes reported improved knowledge and management of symptoms linked to a diabetes
decision support system, but the system was reported as not working for patients engaging in sport.’
Reports also suggested that patients with poorly controlled diabetes benefited from frequent monitoring
and medication adjustment'® and patients with good diabetic control benefited from telephone
coaching," but a highly transient population had difficulties responding to telephone contact.'" Patients
of varied ethnic groups expressed improved peace of mind linked to home telecare.’® Lastly, daily
monitoring was perceived as promoting adherence.’®

Technologies

Some concerns were expressed about using technology, including technical difficulties and fear of
technology. Although few technical problems related to online interventions were actually reported,®® there
were some problems with imperfect technology.'%'% For instance, nurses reported technology limitations
of telehealth for COPD, including unpredictable equipment performance and poor picture quality, which
impacted on the quality of care for these patients.'™ District nurses also experienced some technical
problems with mobile technology (internet connections) for LTC care at home.'%

In terms of patient views, telehomecare technology for heart failure was perceived as positive, but spouses
showed emotional responses when technology failed'"” and the complexity of the technology was a
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concern for some heart failure patients.'"® The theme of ‘fear’ of technology, which was linked to older
age, also emerged for some heart failure patients'® and training was advocated. Fears included computer
anxiety and difficulties for older people in terms of understanding technology, expressed by participants in
statements such as:

we have not grown up with computers . .. you only have to look at the level of resistance from older
people using ATMs in the banks. A lot of old people when confronted with such a system, freeze up,
as it is complicated for them . .. something they fear.

Rahimpour et al. (p. 492)'%

However, patients with little or no IT experience reported positive attitudes towards technology for
hypertension management.'®

Does it matter which professionals or agencies deliver telehealth services?

There was support in the literature for the view that health professional input was valued, particularly in
the context of mental health problems. Psychologist delivery of internet CBT was viewed positively by
patients® and having a facilitator to improve the ‘personal’ experience was advocated.®® Contact with a
mental health clinician prior to telehealth was also seen as important.® Positive diabetes peer support was
provided through virtual clinics™® and nurses were seen as good facilitators for providing online support by
mothers of children with mental health problems.'"

Conclusions

Qualitative literature on patients’ views of telehealth suggests that it is generally accepted and appreciated
because of perceptions that it increases access, particularly for remote and hard-to-reach patients or older
patients, improves self-management if monitoring is involved and improves care or support, particularly in
depression and mental health. However, the technology can be a barrier for some older patients, some
patients with LTCs that involve physical disabilities and patients with low literacy levels. There were also
some concerns about dependence on technology and health professional contact may be important for
mental health interventions.

Professionals were less accepting of telehealth than patients, voicing concerns over loss of role, confidentiality,
loss of face-to-face contact or the therapeutic relationship and loss of non-verbal communication. However,
they also perceived some benefits of telehealth, such as increasing access and patient contact, improving
communication and monitoring and facilitating self-management.

The implications for the Healthlines study were that there would be few problems with acceptability of
interventions to patients with LTCs, there was potential to impact on self-management when monitoring
was used, attention would need to be paid to directing computer-based interventions at people who
were used to computers or technical support should be offered (particularly for older people) and health
professional input might be of benefit for the intervention for depression.

Realist synthesis

Much of the text in this section is reproduced from Vassilev et al.’®®> © Vassilev et al.; licensee BioMed
Central. 2015. This article is published under license to BioMed Central Ltd. This is an open access article
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly credited. The Creative Commons Public Domain Dedication waiver
(http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article,
unless otherwise stated.
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Introduction
This part of the evidence synthesis used a realist synthesis to focus on the mechanisms that might be at
play within telehealth interventions.

Methods

We followed Pawson'’s seven stages for a realist synthesis: identify the question and clarify the purpose of
the review; theory elicitation; search the evidence; appraisal; extract the results; synthesise findings; and
draw conclusions and make recommendations.'?® This was an iterative rather than a linear process and in
our study we had searched for much of our evidence prior to theory elicitation.

Identify the research question

Our research question was, ‘How does telehealth improve the health of people with LTCs?" We focused
on identifying the mechanisms by which telehealth interventions appear to change health behaviours
or outcomes.

Searching the evidence

We used the literature reviews described earlier (see Meta-review of systematic reviews, Review of
depression and Synthesis of qualitative evidence). We reread these papers to inductively identify features
that appeared to contribute to successful interventions. We discussed and refined these features within
our team and then returned to the evidence base to seek out confirmatory and disconfirmatory evidence
about potential mechanisms that underpin successful telehealth interventions. When relevant, we read the
individual primary studies that were included in the systematic reviews to further explore the relevant
issues. In addition, we ran MEDLINE searches to identify other key papers that had been published
subsequent to our earlier literature searches.

Theory elicitation

We focused on three possible explanations or theories that suggested how telehealth works to change
health outcomes. These emerged from our team thinking about issues that might be important to the
success of these types of interventions in the context of the evidence we had read about and synthesised
in the three earlier literature reviews (see Meta-review of systematic reviews, Review of depression and
Synthesis of qualitative evidence). We identified these explanations or theories with the intention of
returning to the literature to help us draw conclusions about their importance:

1. Relationships — relationships or connections between people (patients, peer groups and/or lay and
professional carers) are a necessary component of telehealth interventions.

2. Fit — the extent to which a telehealth intervention can be integrated within everyday life and health-care
routines determines the success of deployment/adoption.

3. Visibility — systems that increase the visibility of symptoms or health problems to self or others impact
positively or negatively on the adoption of telehealth interventions depending on whether or not
patients want anonymity.

Appraisal
We had undertaken quality appraisal of all papers in our earlier reviews.

Data extraction

We developed the evaluative framework using our initial ‘theories’ to compare and examine the findings
within the high-quality literature identified in the three literature reviews (see Meta-review of systematic
reviews, Review of depression and Synthesis of qualitative evidence).

Synthesis of findings
We compared findings from different studies, looking for examples that challenged, refined or supported
the theories identified.
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Relationships

We examined the literature to see whether or not, why and how relationships were important for the
success of a telehealth intervention. In particular, we focused on the relationship contexts, specific aspects
of relationships (e.g. continuity, communication, rapport), differences between peer-to-peer and
patient—professional relationships and whether telehealth technology augmented or substituted for
face-to-face/personal contact.

Evidence about professional input

There was evidence to support the case that telehealth can work without professional input. For example,
a RCT of an internet-based CBT programme, Beating the Blues, showed that computerised care outcomes
were comparable to face-to-face care outcomes, nearly half of those completing the programme were
reported to be clinically recovered and a computerised CBT programme for the management of mild to
moderate depression was associated with clinically significant patient benefits.’"'%

Similarly, there was also evidence that interventions with minimal health professional input could deliver
improved outcomes. First, internet CBT self-help for headache with online exercises was associated with
significant reductions in headache-related symptoms and perceived stress and adding in therapist contact
over the telephone did not influence the results.'® Second, a meta-analysis of computer-tailored interventions
for changing health behaviours (which relied completely on algorithms) had a clinically significant impact on
behavioural risk factors.”™ Third, a trial of an internet behavioural weight loss programme, VTrim, showed
no benefits of in-person therapy in addition to internet-only treatment, although the authors reported
web-based therapist contact was important to maintain clinically significant weight loss over time.”" Indeed,
some telehealth interventions, such as telemonitoring, were designed to reduce professional input and
contact. Automated and computer-based monitoring systems were sufficient to reduce blood pressure'*
and also improved overall well-being and nutrition,'** despite minimal professional contact. Therefore, it is
unlikely that professional support is essential to the success of telehealth.

However, professional contact appeared to be important in some cases. It enhanced outcomes for panic
disorder™* and depression, with professional support alongside computerised programmes showing
improved outcomes.’”?® Although computer-based interventions alone were not able to change health
behaviours (reported in all five studies in Saksena'®), pharmacist assistance coupled with web-based
education resulted in significant improvements in blood pressure control.” There was also some evidence
of a sense of loss, expressed by both professionals and patients, associated with telehealth with reduced
health professional contact®*®%%9'% and reductions in rapport,” such that these interventions were ‘not
preferable to seeing a doctor in person’ (p. 21)."%

In summary, professional relationships did not appear to be essential but may improve acceptability and
may improve outcomes for mental health and computer-based interventions.

Evidence about peer support

There was little evidence to support the necessity of peer support for the success of an intervention.
Sometimes the peer support was inherent within an intervention, that is, it was a peer support intervention.
For example, computer-mediated support groups for depression and weight loss showed benefits.”

For weight loss, logon rates were higher among those using an internet programme that included peer
support than among those without this element of interaction.”™' Important aspects of this type of support
appeared to be promotion of empowerment and a ‘sense of belonging, affiliation and social cohesion’

(p. 1875)."* However, peer support was not always a positive experience: online support groups and
peer-to-peer support included the risk of ‘trolling’, in which peers bully or disseminate negative comments
or inaccurate information.'®
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Fit

The reviews had demonstrated that ease of use could be important to users, which led to the possible
mechanism that the extent to which a telehealth intervention can be integrated within everyday life and
health-care routines determines the success of deployment or adoption. When we examined the literature
to see how this mechanism might work, we found evidence of the importance of fit with a patient’s
needs, skills and daily life.

Evidence of fit with patient needs

There was evidence that interventions that were perceived as fixing a problem from the patient’s point

of view might fare better. Some telehealth interventions had the capacity to enhance accessibility of

health care for those who might otherwise not access traditional face-to-face care or those who were
geographically isolated,®” 919412 including underserved elderly'® and those who lived in remote areas or
had mobility problems.™® However, highly transient patients were found to be more likely to fail to respond
to telephone communication.'" The use of telehealth could also offer convenience in accessing care

(e.g. not having to travel to appointments®), but this was not always perceived as important to patients.'*

Evidence of fit with patient skills

There was evidence that patients needed routine capability in technology to benefit from interventions.
Simple technologies, including telephones, appeared effective,?*'4%#! suggesting that technologies that are
already used in everyday life may be easier to use to deliver telehealth. Internet programmes may require
some level of basic training and web-based interventions were more accessible to patients who were
familiar or comfortable with using the internet.®®'%” Less computer-literate users expressed concerns over
being misunderstood' and older people reported fear.'*

Evidence of fit with daily life
As well as being able to use the technology, patients with depression cited ease of fitting the intervention —
in this case online CBT sessions — into daily life®® as important.

Visibility

We identified earlier that telemonitoring of symptoms and vital signs was perceived by patients to have
positive impacts on outcomes. This led us to consider that this might have reinforcing and incentivising
functions (e.g. reporting vital signs encouraged self-regulation; the belief that HCPs were monitoring
information may encourage patients to follow instructions; telemonitoring of symptoms and vital signs
enabled HCPs to respond to patients’ needs quickly). This ‘making visible’ to self or others seemed to have
a powerful role to play yet was not always welcome because some patients valued the anonymity offered
by some telehealth systems.

Telemonitoring improved a range of outcomes including reducing admissions and all-cause mortality for
chronic heart failure,'® improving management of blood pressure'® and significantly improving glycated
haemoglobin levels for patients with poor glycaemic control.* Web support and monitoring using a
diabetes decision support system, which kept track of carbohydrate and blood glucose levels, also
improved diabetes self-management in patients and increased awareness of carbohydrates and blood
sugar regulation. Systems that encouraged accountability — the expectation that patients should check
their blood glucose levels frequently, coupled with feedback from health-care staff facilitated through
technology — also worked well."™* Diabetes patients themselves reported that ‘when you have a date
[upcoming videoconference] you are more likely to do something’ (p. 748)'° and transparency of
recording blood glucose levels helped patients self-manage and enhanced the competence of nurses to
make adjustments to insulin.”

Displaying symptom records meant that ‘there was improved visualisation of blood sugar profiles; there
was closer follow-up of diabetic patients; food became a matter of more pronounced interest to all
members of the diabetes team’ (p. 73)." For hypertension, computer-based automated monitoring
improved blood pressure and antihypertensive medication adherence; the study authors claimed that
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‘it appears most likely that TLC [the intervention] exerted its effect on blood pressure by affecting patient
medication-taking behaviour, and possibly by influencing physician counselling practice’ (p. 290)."* For
respiratory conditions, including asthma and COPD, visible telemonitoring of symptoms and vital signs was
also associated with behaviour change'™? and this type of visibility also seemed to enable success. Norman
et al."* and Neve et al.’ also showed that visible monitoring and self-monitoring of food and drink intake
improved weight loss and a tailored telephone intervention for hypercholesterolaemia using goal-setting by
nurses was associated with significant reductions in fat intake and cholesterol compared with usual care.'®
There was some evidence that involving hypertensive patients in monitoring promoted empowerment,
resulting in the ‘activated patient’ and improved blood pressure control.' Visible self-monitoring of blood
pressure was shown to improve blood pressure control,®#'%° particularly when combined with remote
monitoring by HCPs at a distance.'#>

The visibility created by monitoring has been shown to enable reinforcement of information''®'2%2" and of
symptom and self-management'¢'%14 and behaviour changes.'?”1%>1%6.152 Visible reminders to record vital
signs''® or to log on to web-based systems' encouraged participation. Recording and monitoring of
symptoms and behaviours also enabled feedback, for example telephone feedback for depression'*® and
hypertension,'* and it was suggested that both information relevance and depth of processing of the
information could be heightened by updating feedback to reflect a person’s changes.

Support by peers or professionals also enhanced visibility and perceived personal accountability. For
example, a RCT of a tailored telephone intervention to improve dietary cholesterol adherence showed
being accountable to another person (at regular intervals) impacted positively on patient behaviour.'®
The telehealth programmes implemented by the Veterans Association in the USA, such as that described
in Piette et al.," used visibility to enable accountability-linked armed services hierarchy and authority
relationships between health-care personnel and patients.

In terms of ‘relationships’, the evidence suggested two underpinning mechanisms by which relationships
enable successful telehealth (or indeed any) interventions: relationships provide support (professional,
peer, clinical and social) for behaviour change and relationships provide opportunities for professional
feedback, which reinforces positive or required behaviour change. This suggests that interventions that
enable connections and contact, notably between patients and professionals, can facilitate support

and reinforcement necessary for behaviour change. When telehealth interventions limit or remove the
relationship between patients and professionals, other opportunities to support and reinforce behaviour
may be necessary. In terms of ‘fit’, the literature pointed to the importance of acceptability and ease of use
of telehealth interventions for patients and professionals. Telehealth can increase accessibility of care for
some populations. Simple technologies appeared to work as well or better than more complex ones and
there are some patient groups who are less able to use some technologies (notably, the web). The third
proposition centred on ‘visibility’. This had both positive and negative dimensions in that visible monitoring
and surveillance appeared to be beneficial, but anonymity was valued by some patients. The evidence
suggested that visibility operated in the following ways: by enabling feedback, which reinforces positive or
required behaviour change; by providing incentives, reminders and behaviour prompts for action; and by
inducing negative feelings (fear) regarding surveillance, stigma and punishment.

There were three implications for developing the Healthlines study intervention. First, relationships may

be a necessary component of care interventions. For this reason, the research team needed to consider
whether and how the telehealth intervention enables or limits the possibility for relationships with
professionals and/or peers. If the intervention removes or replaces relationships, then other mechanisms for
support and reinforcement may be necessary to effect behaviour change. Given the apparent importance
of relationships, it seems likely that patients and professionals might resist or reject interventions that
threaten or limit these. Second, successful telehealth interventions are well integrated into everyday life
and health-care routines. Interventions that enhance or improve access to care (by enabling access or
making it timelier) are more likely to be acceptable to patients. Ease of use is important for adoption of
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technologies. Our synthesis suggests that the intervention should be based on a comparatively simple
technology (e.g. telephone), which is easy to access and use. The intervention should be designed so that
it offers minimal disruption to patient lives and professional routines. Third, the design of the telehealth
intervention should address the issue of visibility. How it does this may depend on the condition and
patient group involved. Monitoring systems can offer opportunities for visible feedback and prompts to
actions that serve as reinforcements of behaviour change. This may be especially important if relationships
are not fostered by the intervention (i.e. monitoring may be used to mitigate the loss of a relationship with
a HCP). This strategy is likely to work best for some physical conditions and diseases such as diabetes and
heart failure. For some conditions, notably mental health, visibility may have negative connotations, as
patients may wish to remain anonymous when using the system. The design of the telehealth intervention
should consider if and how symptoms and signs are made visible by the system and how these are
responded to by the technology, the patient and the HCP.

Horizon scanning

Introduction
In this fast-moving field, the horizon-scanning element considered new developments worldwide that
might inform the Healthlines study intervention development.

Methods

A team member, Simon Brownsell, drew on his wide knowledge of developments in this field. This was
complemented by systematic internet searches. Some documents were available in confidence and a
detailed report of findings was circulated to the research team in June 2010. A summary is presented here
because the horizon-scanning exercise was relevant only for intervention development. The summary
draws on the World Health Organization survey of e-health activity, analysis of the Veterans Association
home telehealth service model and the extensive knowledge of Dr Simon Brownsell, an expert in the field
[Research Fellow in Health Services Research at the School of Health and Related Research (SCHARR) at
University of Sheffield].

Results

An international perspective

The World Health Organization undertakes surveys of e-health activity, and reported the results of these
in 2005 and 2009. Based on the 2009 survey it concluded that telehealth has yet to be consistently
employed to deliver routine services in any health-care system in developed countries.”™? Barriers included
resistance to change, lack of IT skills, a lack of evidence of economic benefit, the risk of medical liability
for health professionals delivering services and the technical challenges of over-complex systems prone to
malfunction. There are examples of large initiatives in other countries, with development of mHealth

(use of mobile telephones to improve health). The US Veterans Association provides telehealth services
to > 40,000 people, with evidence of a reduction in health-care resource utilisation for patients with a
diagnosis of heart failure.™ Some aspects of this initiative relate to findings from the four reviews that
we conducted, which are described in the previous sections: patients’ acceptance of technology and
motivation to use the service is part of the initial needs assessment; technology is carefully matched to the
condition, needs and abilities of individual patients; and the new role of care co-ordinator was developed
to continually monitor and manage the care of patients in the home telehealth programme across the
spectrum of health services.

UK perspective

A number of planned telehealth initiatives were identified in local areas around the geographical
boundaries of the Healthlines study and these were fed back to the team to ensure that we were up to
date with changing local contexts. The most important ongoing initiative and evaluation in the UK at the
time of developing the Healthlines study intervention was the WSD programme, which published its
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findings after we had developed the intervention.'** This initiative took place in the context of a cluster
RCT with > 3000 participants in nearly 200 general practices in three areas in England. The conditions
included were complementary to those within the Healthlines study: diabetes, COPD and heart failure.
Another important ongoing initiative was the Birmingham OwnHealth scheme,’® which was a telehealth
programme that employed a care manager for patients with LTCs such as diabetes, CVD, COPD and heart
failure. This initiative involved telephone sessions with the patients’ care manager, who used coaching and
motivational interviewing to help patients to better self-manage their care in an informed manner.

Conclusions

The conclusions were that few mainstream telehealth services exist. Therefore, the Healthlines study
intervention would be important because it was designed in partnership with a NHS organisation

(NHS Direct) and would be delivered by NHS staff, with the aim of ensuring that it would be easier to
implement within the NHS context. It was also the case that NHS Direct was a national service with the
potential to provide telehealth routinely throughout England.

Systematic review of telehealth interventions for primary
prevention of cardiovascular disease

The material in this section has been reprinted from Preventive Medicine, vol. 64, Merriel SW, Andrews V,
Salisbury C, Telehealth interventions for primary prevention of cardiovascular disease: a systematic review
and meta-analysis, pp. 88-95, copyright 2015, with permission from Elsevier.®’

Introduction

During 2013, an opportunity arose to explore in more depth the evidence about the effectiveness of
telehealth interventions in the primary prevention of CVD in adult patients in community settings, as the
subject of a master’s thesis undertaken by Dr Sam Merriel under the supervision of Professor Chris
Salisbury, Chief Investigator for The Healthlines Study. This was too late to influence the intervention
development, but we have included it here to offer a more complete picture of the evidence base that we
will draw on in our discussion chapter.

There are a number of systematic reviews assessing the effect of telehealth interventions on individual CVD
risk factors, particularly in the areas of hypertension,®'#*1>%157 tobacco use'®'" and obesity."®*'®> However,
risk factors for CVD should not be considered in isolation, since it is the combination of factors that
determine a person’s risk of CVD.'®® Similarly, since many people with high CVD risk have multiple risk
factors, it seems appropriate to design interventions addressing all of their modifiable risks, since that is how
patients are managed in primary care, rather than focusing on only one of their risk factors. Neubeck et al.'®’
conducted a systematic review of the effectiveness of telehealth interventions in the secondary prevention of
CHD and showed some evidence of lower all-cause mortality and reduction in multiple CVD risk factors.
However, at the time of this search in 2013, there appeared to be no previous reviews of the evidence for
telehealth interventions to reduce overall CVD risk in disease-free individuals (primary prevention).

Methods

Search strategy

Selected databases (MedLine via OVID, EMBASE Classic via OVID, Web of Science via Thomson Reuters,
CINAHL Plus via EBSCOhost, PsycINFO via OVID, SCOPUS via SciVerse, BioMed Central, PLOS and The
Cochrane Library via Wiley Online) were searched in June 2013. Key search terms were utilised for each
database using Boolean operators, and combined with MeSH or subject terms specific to each database
identified from initial search hits. RCT search filters created by the Scottish Intercollegiate Guidelines
Network (SIGN) were utilised to refine searches in MedLine and EMBASE (www.sign.ac.uk/methodology/
filters.html#random). Citation searching was also performed via Web of Science. Registers of incomplete
systematic reviews and clinical trials (DARE, PROSPERO, ClinicalTrials.gov, and Current Controlled Trials)
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were searched utilising the key search terms. Reference lists of included papers were scanned by title for
potentially relevant studies.

Inclusion/exclusion criteria

All search hits were assessed by title and abstract against the eligibility criteria. Trials utilising real-time or
asynchronous telehealth interventions delivered to patients in at least one arm of the study to reduce
overall CVD risk and/or addressing multiple (i.e. more than one) CVD risk factors were included. Studies
were limited to those focused on adults (aged 18 years and above), with no history of CVD, based in the
community. Non-randomised and observational studies were excluded in order to ensure that the best
available evidence was used in the analysis. Studies of hospital inpatients, interventions only delivered in a
clinic setting, decision support systems for clinicians, and interventions delivered between health services
(not focused on patients) were excluded. Unpublished studies and grey literature were not included.
Articles published in a language other than English were noted in the search but excluded from the
review. No restrictions were placed on date of publication.

Change in overall CVD risk was the primary outcome of interest. A number of CVD risk scores have

been created and validated.' %" Current guidelines for CVD prevention are not consistent in their
recommendations of which CVD risk score to utilise in practice.””?'”® Therefore, a pre-specified risk score
was not set for study inclusion. Similarly, specific CVD risk factor measures were not set as part of the
eligibility criteria given the significant number of modifiable CVD risk factors that exist and the wide range
of outcome measures used for each one.

Data extraction and quality assessment

One researcher (SM) and a second reviewer assessed search hits against the eligibility criteria independently.
The Cochrane Risk of Bias tool was selected to assess the methodological quality of the included papers.
The quality assessment was performed at the individual study level only. Data were extracted by the two
reviewers using a standardised form that was developed based on two guides for systematic reviews.'%177
The form was trialled with a sample of selected papers to allow iterative refinement. Data were extracted
from the published articles in the following areas: study characteristics, participants, intervention, primary
outcome and secondary outcome(s). Results of the independent data extraction were directly compared to
ensure accuracy of data collection. When insufficient data were reported to perform the meta-analysis,
study authors were contacted to request the relevant data. Figure 2 shows the PRISMA diagram.

Statistical methods for meta-analysis

Data relating to changes in overall CVD risk and individual CVD risk factors in each study were converted
into standard international units, allowing the standardised mean difference (SMD) between intervention
and control groups to be determined. Analysis of individual CVD risk factors was limited to modifiable risk
factors that are consistently used in overall CVD risk scores. Fixed- and random-effects models were used
to generate an overall estimate of effect of the interventions on CVD risk and the individual risk factors.
Study heterogeneity was assessed using the chi-squared test and P2 statistic, with an 2 > 70% being
considered a high level of heterogeneity. Random-effects modelling was used in the case of high
heterogeneity, and fixed-effects modelling was used when heterogeneity was low. Continuous variables
were presented as the difference in means whilst dichotomous variables were summarised using odds
ratios (ORs), both with 95% confidence intervals (Cls). The meta-analysis was conducted using Review
Manager 5.2.5 (The Cochrane Collaboration, The Nordic Cochrane Centre, Copenhagen, Denmark; 2012).

The evidence base

The search for relevant studies in bibliographic databases, trial and review registries, and through citation
searching returned 2268 hits. After removing duplicates, and applying the inclusion and exclusion criteria,
13 studies were included in this review. The 13 included studies are summarised in Appendix 4. They
featured a diverse range of participants, with sample sizes ranging from 146 to 3382, for a total of 10,057
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FIGURE 2 The PRISMA diagram for CVD risk review study selection. This figure is reprinted from Preventive
Medicine, vol. 64, Merriel SW, Andrews V, Salisbury C, Telehealth interventions for primary prevention of
cardiovascular disease: a systematic review and meta-analysis, pp. 88-95, copyright 2015, with permission
from Elsevier.®'

study subjects. Forty-one per cent of participants were male, with a mean age of 55.5 years. Seven studies
recruited participants through general practitioner (GP) or specialist clinics; four trials recruited through the
workplace; and the remaining studies gathered subjects through Health Maintenance Organisations,
Veterans Affairs departments or the community. Follow-up periods for participants ranged from 3-96
months. However, only three trials followed participants for > 12 months.'’&&

Outcome measures

The trials used a broad selection of outcome measures (see Appendix 4), and the various studies utilised
between 2-14 of these measures. Four studies reported a measure of overall CVD risk, %1882 with
three of these studies using the Framingham 10-year CVD risk score*®'#''82 and one using SCORE overall
CVD mortality risk charts.®

Quality

Quality varied markedly between studies and between different domains of the quality assessment.

The majority of studies were assessed as being of moderate quality, with low risk of bias in three to five of
the seven domains within the tool. However, incomplete reporting of outcome measures was a common
problem and reporting on the blinding of participants and outcome assessors was particularly poor

(see Appendix 5).
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Impact on overall cardiovascular disease risk

Four of the included studies measured overall CVD risk. Bove et al.'®' compared a nurse management CVD
risk reduction programme augmented with telemedicine communication with nurse management alone,
in medically underserved urban and rural communities. The mean baseline Framingham CVD risk was
relatively high in both study groups (17.50 vs. 17.80), and after 12 months follow-up the intervention
(-2.50, 95% Cl -3.38 to —-1.61; p < 0.05) and control (-2.70, 95% Cl -3.74 to —1.68; p < 0.05) groups
had a similar reduction in overall risk.

The study by Nolan et al.'® assessed the effects of a telehealth protocol using motivational interviewing on
CVD risk factors for patients with existing diabetes or CHD, a Framingham 10-year absolute risk for CHD

> 20%, or two or more modifiable CVD risk factors. Subgroup analysis of the participants without a history
of CHD showed significant small reductions in Framingham 10-year CVD event risk for both the exposed
(-1.12 95% Cl-0.36 to —1.88) and active control (-1.77 95% Cl -0.89 to —2.65) groups, with no statistically
significant difference between the groups in adjusted analyses (0.65 95% CI-0.53, 1.83 p =0.28).

Wister et al.*® also utilised a telehealth counselling approach to deliver a ‘Heart health report card system’.
This study was the only one that showed a significantly larger reduction in Framingham risk score in

the intervention arm when compared with the control arm (difference =—-1.97, 95% Cl —-2.85 to —1.09

p =0.002). Claes et al." utilised the European Society of Cardiology SCORE charts to assess 10-year risk
of CVD mortality. This study evaluated the effect of a Medical + Lifestyle Programme, consisting of a

CVD risk profile and personalised lifestyle follow-up via a website, e-mail and telephone, to a Medical
Programme comprising just the CVD risk profile. Both groups had a small reduction in mean overall risk
(-0.002 and —0.004 respectively) and the difference between groups was not statistically significant

(p =0.33, Cls not reported).

Combining the data from the three studies that used the Framingham 10-year CVD risk score in a
random-effects model showed no evidence for a reduction in CVD risk (SMD —0.35, 95% Cl -1.97 to
1.27) in the telehealth intervention groups compared with controls. Random-effects modelling was chosen
given the high level of study heterogeneity (Figure 3).

Impact on modifiable CVD risk factors

Eight studies measured systolic blood pressure at baseline (Figure 4). Four studies found a significantly
larger reduction in systolic blood pressure in the intervention groups when compared to the control
groups.'7?'81718 The trial by Dekkers et al.'” featured two telehealth treatment arms, one delivered via
telephone and the other via the internet. Summarising all included studies using a random-effects model
suggests that multi-focal telehealth interventions have a small effect on reducing systolic blood pressure
(SMD =1.22 mmHg, 95% Cl —2.80 to 0.35 mmHgq).

Mean difference Mean difference
Study or subgroup Weight IV, random, 95% Cl (%) IV, random, 95% Cl (%)
Bove'8! 31.7% 0.22 (-1.14 to 1.58) I
Nolan 2011182 35.3% 0.65 (-0.35 to 1.65) —1T——
Wister48 33.0% -1.97 (-3.20 to -0.74) ——
Total (95% Cl) 100.0% -0.35 (-1.97 to 1.27) ————
Heterogeneity: 12=1.67; x2=11.09, df=2 (p=0.004); 2 =82% I I I I
Test for overall effect: z=0.43 (p=0.67) -2 -1 0 1 2

Favours intervention Favours control

Random-effects modelling of differences in Framingham 10-year CVD risk between intervention and
control groups. IV, inverse variance.
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Mean difference Mean difference

Study or subgroup Weight 1V, random, 95% Cl (mmHg) IV, random, 95% Cl (mmHg)
Bove'8! 9.2% -3.00 (-6.96 to 0.96)

Broekhuizen 184 14.6% -0.45 (-2.82 to 1.93) _—

Claes'80 5.8% 3.78 (-1.85 to0 9.41) >
Dekkers Phone'7? 6.3% -0.29 (-5.58 to 5.00)

Dekkers Web'7? 6.2% -1.32 (-6.69 to 4.04)

Nolan 2011182 16.4% -1.99 (-3.91 to0 0.07) _—

Nolan 2012183 11.8% -3.90 (-7.01to -0.79) ~ ——

Sone'78 19.3% 1.00 (-0.20 to 2.20) I
Wister48 10.4% -3.91(-7.43t0-039) ——Mm

Total (95% CI) 100.0% -1.22 (-2.80 to 0.35) P
Heterogeneity: 12=2.98; ¥2=20.42, df=8 (p=0.009); 2=61% — —
Test for overall effect: z=1.52 (p=0.13) 4 -2 0 2 4

Favours intervention Favours control

Random-effects modelling of differences in systolic blood pressure between intervention and control
groups. IV, inverse variance. This figure is reprinted from Preventive Medicine, vol. 64, Merriel SW, Andrews V,
Salisbury C, Telehealth interventions for primary prevention of cardiovascular disease: a systematic review and
meta-analysis, pp. 88-95, copyright 2015, with permission from Elsevier.®'

Six studies assessed total cholesterol. Three of the trials demonstrated a small but significant reduction in
total cholesterol when the telehealth intervention groups were compared with control groups.*179183
Overall, random-effects modelling showed that these telehealth interventions reduced total cholesterol by
0.07 mmol/l (95% Cl -0.19 to 0.06). Figure 5 gives the full meta-analysis results.

Four studies measured high-density lipoprotein (HDL) cholesterol. None of the individual studies demonstrated
a larger change in the participants receiving telehealth interventions compared with their controls.
Consequently, random-effects modelling (see Figure 6) calculated that these interventions did not affect HDL
cholesterol levels (SMD —0.01 mmol/l, 95% CI —-0.03 to 0.02).

Four trials measured participants’ smoking status at baseline. There was no significant reduction in the
number of current smokers in any of the relevant included trials. Study heterogeneity was very low for
smoking, so a fixed-effects model was employed (Figure 7). The OR for smoking after receiving a
telehealth intervention compared with no intervention was 1.09 (95% Cl 0.82 to 1.44).

Mean difference Mean difference
Study or subgroup Weight IV, random, 95% CI (mmol/I) IV, random, 95% CI (mmol/I)
Bove'8! 18.5% 0.03 (-0.16 to 0.22) —_—
Broekhuizen84 14.5% 0.03 (-0.21 to 0.27) _—
Claes'80 16.3% 0.11 (-0.10 to 0.32) _
Dekkers Phone'7? 11.0% -0.01 (-0.31 to 0.29)
Dekkers Web'79 10.2% -0.10 (-0.42 t0 0.22)
Nolan 2012183 15.9% -0.29 (-0.51 to -0.07) _—
Wister4® 13.5% -0.27 (-0.52t0 -0.02) ——————
Total (95% Cl) 100.0% —-0.07 (-0.19 to 0.06) R
Heterogeneity: 12=0.01; x2=10.92, df=6 (p=0.09); 2=45% | | | |
Test for overall effect: z=1.06 (p=0.29) -0.5 -0.25 0 0.25 0.5

Favours intervention Favours control

Random-effects modelling of differences in total cholesterol between intervention and control groups.
IV, inverse variance. This figure is reprinted from Preventive Medicine, vol. 64, Merriel SW, Andrews V, Salisbury C,
Telehealth interventions for primary prevention of cardiovascular disease: a systematic review and meta-analysis,
pp. 88-95, copyright 2015, with permission from Elsevier.®'
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Mean difference Mean difference
Study or subgroup Weight IV, random, 95% CI (mmol/l) IV, random, 95% CI (mmol/l)
Bove'8! 19.1% -0.05 (-0.09 to -0.00)
Broekhuizen84 14.1% -0.01 (-0.06 to 0.05)
Sone'78 459% 0.01 (-0.00 to 0.02) -
Wister?® 20.9% 0.01 (-0.03 to 0.05) —_—
Total (95% Cl) 100.0% —0.00 (-0.03 to 0.02) ’
Heterogeneity: 12=0.00; x*=5.92, df=3 (p=0.12); *=49% , , , |
Test for overall effect: z=0.25 (p=0.80) -0.1 ~0.05 0 0.05 0.1

Favours intervention Favours control

Random-effects modelling of differences in HDL cholesterol between intervention and control groups.
IV, inverse variance. This figure is reprinted from Preventive Medicine, vol. 64, Merriel SW, Andrews V, Salisbury C,
Telehealth interventions for primary prevention of cardiovascular disease: a systematic review and meta-analysis,
pp. 88-95, copyright 2015, with permission from Elsevier.®'

Odds ratio Odds ratio
Study or subgroup Weight M-H, fixed, 95% ClI M-H, fixed, 95% ClI
Bove'81 6.1% 1.07 (0.34 to 3.37)
Ruffin184 28.5% 1.13 (0.67 to 1.91) ——
Sone'78 63.8% 1.09 (0.77 to 1.55) —.—
Wister4® 1.7% 0.29 (0.01 to 7.51) <
Total (95% CI) 100.0% 1.09 (0.82 to 1.44) <D
Total events
Heterogeneity: x%=0.66, df=3 (p=0.88); ’=0% , , |

I T T
Test for overall effect: z=0.58 (p=0.56) 0.1 0.2 0.5 1 2 5 10
Favours intervention Favours control

Fixed-effects modelling of odds of smoking in intervention and control groups. IV, inverse variance. This
figure is reprinted from Preventive Medicine, vol. 64, Merriel SW, Andrews V, Salisbury C, Telehealth interventions
for primary prevention of cardiovascular disease: a systematic review and meta-analysis, pp. 88-95, copyright 2015,
with permission from Elsevier.®'

Meta-analyses and a summary of other modifiable CVD risk factors measured in the included trials was not
performed due to lack of consistent inclusion in overall CVD risk score calculations, or the inability to
convert reported outcomes into single measures for comparison and analysis.

We identified 13 trials that measured the impact of telehealth interventions on overall CVD risk and/or
multiple CVD risk factors. Meta-analyses showed that these types of interventions have no effect on
reducing overall CVD risk or cigarette smoking, or increasing HDL cholesterol. There was weak evidence of
a small reduction in systolic blood pressure and total cholesterol. There are a number of possible reasons
why this review failed to find any major effect for primary prevention telehealth interventions, given that
some reviews focused on individual CVD risk factors (e.g. blood pressure) have shown more positive
findings. It may be because of the quality of the included trials or the use of more appropriate methods
when focusing on individual risk factors, or it could be that the effect of an intervention is diluted when
addressing multiple CVD risk factors. The vast majority of studies included in this review had follow-up
periods of 12 months or less, possibly affecting their ability to detect a true difference. Finally, it could be
that small impacts on one risk factor intervention (e.g. to reduce blood pressure) do not translate to
meaningful improvements in overall risk if other risk factors are not also improved.

This review had some limitations. The exclusion of non-randomised trials, unpublished studies, and articles
not published in English could have introduced publication bias. There was no set minimum standard
for study quality in assessing eligibility, resulting in the inclusion of some potentially low-quality studies.
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Some of these were inadequately analysed or reported, for example, not reporting 95% Cls or making
between-group comparisons.

The implications for The Healthlines Study are that it is possible that the trial of an intervention may find
evidence of an effect in reducing specific individual risk factors for CVD, but not overall CVD risk. The plan
to assess cost-effectiveness will fill a current gap in the evidence.

Overall conclusions and implications for the Healthlines study
There was regular feedback to the Healthlines research team to ensure that the evidence described here
was used to develop the intervention. The knowledge that there is a large amount of evidence on

effectiveness but that the evidence base is of poor quality supported the need for a large-scale high-quality
RCT and economic evaluation, making the Healthlines study a necessary addition to the evidence base.
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Chapter 3 A cross-sectional survey of interest in
telehealth: perspectives of patients with long-term
conditions

he material in this chapter was adapted from Edwards L, Thomas C, Gregory A, Yardley L,

O’Cathain A, Montgomery AA, et al. Are people with chronic diseases interested in using telehealth?
A cross-sectional postal survey. J Med Internet Res 2014;16:e123."® Copyright © Louisa Edwards,
Clare Thomas, Alison Gregory, Lucy Yardley, Alicia O'Cathain, Alan A Montgomery, Chris Salisbury.
This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided the original work, first published in the Journal of Medical
Internet Research, is properly cited. The complete bibliographic information, a link to the original
publication on www.jmir.org/, as well as this copyright and license information must be included.

Abstract

Background: There is growing interest in telehealth to support patients with LTCs, but little is known
about what precipitates interest in using telehealth among these patients.

Objective: To explore the key factors that influence interest in using telehealth in two exemplar LTCs:
depression and raised CVD risk.

Methods: Thirty-four general practices were recruited from two regions in England. Practice records were
searched for patients with (1) depression (aged > 18 years) or (2) 10-year risk of CVD of >20% and

one or more modifiable risk factors (aged 40-74 years). Randomly selected patients were sent a postal
guestionnaire assessing sociodemographic characteristics, health needs, difficulties accessing health care,
technology-related factors (availability, technology confidence, benefits and drawbacks of telehealth) and
prior telehealth satisfaction. Multivariable regressions tested relationships between the key constructs

and interest in telehealth via telephone, e-mail/internet and social media.

Results: Of the 3329 patients sent a questionnaire, 44.4% completed it (depression: 606/1589, 38.1%;
CVD risk: 872/1740, 50.1%). There was moderate interest in telephone-based (854/1423, 60.0%) and
e-mail-/internet-based (816/1425, 57.3%) telehealth, but not social media-based telehealth (243/1430,
17.0%). Sociodemographic characteristics largely had no association with interest in telehealth. The most
important constructs related to interest in telehealth were confidence using the associated technology and
perceiving greater advantages and fewer disadvantages from using telehealth.

Conclusions: Patients with LTCs are interested in using telephone- and e-mail-/internet-based telehealth,
regardless of health status, access difficulties and sociodemographic characteristics. Interest could be
increased by building technology confidence, highlighting benefits and addressing concerns about
telehealth. At present, interest in social media telehealth is minimal.

Introduction

There is considerable international interest in telehealth as a possible alternative to face-to-face care for
people with LTCs.>*'® To realise the benefits of telehealth, patients must engage with and make use of
it.'®” Some previous studies have suggested limited engagement with telehealth interventions in patients
with LTCs®' and a refusal rate of up to 75% in those invited to join telehealth trials.'®® If telehealth is to
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make an important contribution to the health-care system for managing chronic diseases, it is imperative
to identify, and then appropriately target, the factors that influence interest in telehealth, because people
must be interested if they are going to make use of it. A systematic review of 52 studies on patient
acceptance of computer-based health IT concluded that the majority of literature to date has focused

on patient factors, such as sociodemographic variables.'® For example, some previous research has
suggested that interest in telehealth is highest in younger, educated and affluent patients,’®'®! but these
characteristics are inversely associated with the prevalence of LTCs.> A recent review commissioned by

the NHS in England™" identified five categories of barriers to and facilitators of telehealth services: user
characteristics, technological aspects, characteristics of services, social aspects of use and telehealth services
in use. However, both this and the aforementioned review'®® were not limited to patients with LTCs, nor
did they aim to quantitatively assess the relative importance of factors influencing interest in telehealth.
Nonetheless, in line with some of the findings from these reviews, we reasoned that both structural and
evaluative technology-related factors would be key influences of interest in telehealth, namely, whether or
not these patients have the technology readily available to use, their confidence in using technology and
their attitude towards telehealth. Moreover, if those with the greatest health needs and greatest difficulties
in accessing health care are indeed interested in using telehealth, a large gap in unmet need could be filled.

Equity of care is an important consideration for health-care systems. Telehealth has the potential to
improve care for patients who have difficulty accessing traditional services, such as those who are
housebound or those who live in rural areas.’* These patients are also likely to be those who have the
greatest health needs.” Additionally, as telehealth can enable patients to monitor their own vital signs at
home (e.g. blood pressure), it may be more convenient and comfortable, enhance independence and
empower patients.’

We carried out a study to investigate the factors that are associated with interest in telehealth among
patients with LTCs. This study was focused on two exemplar LTCs. The first was depression and the second
was risk of a cardiovascular event (heart attack or stroke) of > 20% over the next 10 years. This approach
recognises that hypertension, obesity and hyperlipidaemia are risk factors for CVD, rather than conditions,
and it is more appropriate to consider raised CVD risk as a LTC.?" These two conditions were chosen to
represent different types of LTCs, both of which are common, in which there is considerable unmet need
and for which there is some evidence that particular forms of telehealth may be of clinical benefit.?%147.167.194

This survey study was conducted as part of a larger research programme exploring the potential role of an
existing health service in England, NHS Direct, in providing support for LTCs via telephone and the internet.
For this reason, we did not name specific or existing telehealth services, but asked a large number of
respondents about their interest in using several types of technology that could be used for telehealth.

The aim of the current study was to determine whether or not interest in telehealth among patients with LTCs
is related to the severity of patients’ health needs, difficulties in accessing health care or technology-related
factors, including the availability of and attitudes to technology, while also considering the role of
sociodemographic factors and taking account of previous experience of using NHS Direct.

This was a cross-sectional postal survey.

General practices in two geographical areas of the UK, the south-west and the north-east, were invited to
take part in the study. General practices were purposefully selected to represent a wide mix in terms of the
socioeconomic characteristics of their patients. Between August 2010 and May 2011, a query was run on
practice records to identify patients with either depression (aged > 18 years, had consulted their doctor
about a mental health issue and were prescribed an antidepressant medication within the last year) or

NIHR Journals Library



DOI: 10.3310/pgfar05010 PROGRAMME GRANTS FOR APPLIED RESEARCH 2017 VOL. 5 NO. 1

raised risk of CVD (aged 40-74 years, QRISK2'® or Framingham'®® 10-year risk > 20% and at least one
modifiable risk factor, including hypertension, obesity or smoking). We calculated the QRISK2 score to
assess CVD risk when possible but, as this score was not available through all general practice computer
systems, we used Framingham risk scores in some practices. Patients were excluded if they were terminally
ill, had cognitive impairment or had a severe mental health condition such as psychosis.

Fifty-four patients per practice from each of the two groups of eligible patients were selected using
stratified random sampling. However, three practices had < 54 eligible patients with depression and so all
eligible patients were selected from these practices. We sampled female and male patients in proportion to
the number of eligible patients in each general practice. The CVD risk group was further stratified by age,
such that equal proportions of young (aged 40-59 years) and older (60-74 years) participants were
selected. This was because a CVD risk of >20% is more prevalent among older individuals, whereas
access to technology is inversely associated with age.’®

Prior to invitation, GPs reviewed the patient lists and excluded any patients for whom it would be
inappropriate to send a questionnaire (e.g. because of recent bereavement). The remaining patients were
then mailed a letter by their general practice inviting them to take part in a study looking at new ways
that the NHS could help people to improve their health, as well as a participant information leaflet and a
guestionnaire. The questionnaire could be completed and returned in the supplied prepaid envelope or
there was the option to complete the questionnaire online or by telephone. A multi-language insert was
included with instructions in 10 different languages on how to complete the questionnaire via telephone
using a translator. Patients were asked to return a blank questionnaire if they did not want to take part.
Those who did not respond were sent up to two postal reminders at approximately 2-weekly intervals. In
an attempt to boost the rate of response, a ‘thank-you’ note with a teabag affixed to it was included in
the first invitation questionnaire packages for the last 19 practices recruiting patients, representing half of
the participating practices. All correspondence was sent by staff to the patients’ general practice and the
researchers did not have access to patient-identifiable data at any point. Ethical approval was granted by
the Southmead Research Ethics Committee (REC).

Sample size

Assuming an approximate 60% response rate, inviting 54 patients from each of 32 practices would provide
around 960 respondents for each LTC group. This would provide 80% power to detect an absolute
difference of <9.2% points in interest in using telehealth (binary outcome, equivalent OR < 1.45), with a
two-sided 5% alpha.

Measures

The questionnaire included questions about the key constructs that we hypothesised would predict interest
in telehealth, namely sociodemographic variables, health needs, difficulties accessing health care, availability
of and attitudes to technology and prior use of telehealth. To ensure the coherence of the questions
included to assess these constructs and to reduce the questionnaire items to a smaller number of factors

for data analysis, principal components analyses (PCAs) with orthogonal (varimax) rotation were carried out
using Stata 11.2 (StataCorp LP, College Station, TX, USA) on constructed items. Decisions regarding the
number of factors to extract were based on Kaiser’s criterion (eigenvalues > 1.0) by examining the scree
plot and the subjective coherence of the factors. For each factor, items with an association of > 0.3 were
retained."’ Next, the reliability of each factor was examined with Cronbach’s alpha, with coefficients > 0.70
indicating adequate reliability. Finally, mean summary scores for each reliable factor were calculated for
individuals providing ratings for > 50% of the relevant items. We treated each factor as a scale and labelled
it according to the questions that it included.

Outcome variable

Interest in telehealth was assessed using questions about the participants’ interest in using a range of
technologies. The item reduction techniques described above resulted in three summary scores for interest
in telehealth, which related to interest in three types of technology: telephone (x = 0.82; landline or mobile

© Queen'’s Printer and Controller of HMSO 2017. This work was produced by Salisbury et al. under the terms of a commissioning contract issued by the Secretary of State for
Health. This issue may be freely reproduced for the purposes of private research and study and extracts (or indeed, the full report) may be included in professional journals
provided that suitable acknowledgement is made and the reproduction is not associated with any form of advertising. Applications for commercial reproduction should be
addressed to: NIHR Journals Library, National Institute for Health Research, Evaluation, Trials and Studies Coordinating Centre, Alpha House, University of Southampton Science
Park, Southampton SO16 7NS, UK.



telephone), e-mail/internet (o« = 0.94; using e-mail or carrying out searches on the internet) and social
media (« = 0.85; using chat rooms and social networking sites). These ‘interest’ summary scores were
equal to the averaged sum of responses to three question items each (range 1-3), such that each
corresponding summary score ranged from 1.0 ('not at all interested’/’l don’t know what this is’) to
3.0 ('very interested’), with scores of 2.0 equivalent to ‘fairly interested’.

Questions about sociodemographic characteristics of the respondents included those on sex, ethnicity,'*®
age group, employment status, ' educational qualifications®® and home ownership.?°’ These questions
were based on those used in previous validated surveys when possible.

Health needs were assessed using the Short Form questionnaire-12 items version 2 (SF-12v2).2% Physical
component summary (PCS) and mental component summary (MCS) scores were derived from the 12 items
using proprietary scoring software (QualityMetric, Incorporated, Lincoln, RI, USA). These indexes of physical
and mental health functioning are standardised with a mean of 50 and standard deviation (SD) of 10,
such that lower scores indicate poorer health or greater needs.

The remainder of the questionnaire contained items constructed for the purposes of this research,
although guided and informed by relevant literature and piloted with service users in advance. These are
described below, with the specific questions that constituted each scale provided in Appendix 6.

Difficulty accessing health care was assessed using a series of questions that were based on themes
identified through previous research.?*2% Two ‘access difficulty’ summary scores resulted. Service delivery
difficulties (seven items, « = 0.87) included questions about the convenience of accessing health care, as
well as the nature or quality of the care itself (e.g. getting the right amount of care), whereas physical
access difficulties (four items, a=0.78) included questions about difficulties getting to appointments
because of physical, psychological and transport problems, including costs. These summary scores ranged
between 1.0 (‘no difficulty’) and 3.0 ('lots of difficulty’).

Technology-related factors were assessed using questions on the availability of technologies and attitudes
towards telehealth. Technology availability was assessed by asking respondents which of a range of
technologies was easily available for them to use. Telephone availability (two items: landline, mobile) and
e-mail/internet availability (two items: have e-mail address, have internet access) scores were formed by
summing tallies (0 = absent, 1 = present) for these technologies.

Questions about attitudes towards telehealth were based on the theory of planned behaviour.?®® This
theory suggests that perceived behavioural control — a concept capturing the extent to which one believes
one is able to perform a behaviour — directly influences one’s intention to carry out a behaviour and may
predict behaviour itself. Beliefs about one’s capability, which should be reflected in confidence levels,
affect perceived behavioural control. Therefore, questions about confidence using different types of
technology were devised. After item reduction, there were three clusters representing confidence in using
telephone-based technologies (three items, a = 0.74), e-mail-/internet-based technologies (three items,

o = 0.96) and social media-based technologies (three items, o= 0.88). Again, larger scores indicated
greater technology confidence [range from 1.0 ('not at all confident’/'l have never tried this’/’l don't know
what this is’) to 3.0 (‘extremely confident’)].

The theory of planned behaviour also states that positive or negative attitudes towards a behaviour predict one’s
intention to perform that behaviour and are influenced by beliefs about the advantages and disadvantages of
that behaviour.?” Hence, items about the potential advantages and disadvantages of telehealth were generated
based on previous qualitative research.?® Summary scores for telehealth advantages (seven items, o = 0.87)

and disadvantages (seven items, o = 0.90) were similarly formed [range from 1.0 (‘strongly disagree’) to 5.0
(‘strongly agree’)], with higher scores reflecting greater perceived advantages and disadvantages.
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Finally, satisfaction with previous use of telehealth that was delivered by NHS Direct was evaluated by a
single item. Respondents rated how satisfied they were with previous use of NHS Direct services on a scale
from 1 (‘'not at all’) to 5 (‘extremely’). At the time of the patient survey, NHS Direct provided health
information and advice by telephone and through its interactive website throughout England. The rationale
was that NHS Direct and other similar services could act as a provider of a wider range of telehealth services.

Patient and public involvement

To ensure that the questionnaire was as user-friendly as possible, we sought feedback from two service
user groups. In both cases we asked volunteers to provide us with comments on the layout of the
guestionnaire and the wording used throughout, as well as whether or not the questions were clear and
made sense. Service users could complete the guestionnaire online or using a paper copy and could
provide feedback by e-mail or telephone or as written comments. First, we contacted volunteers through
the Mental Health Research Network, part of the National Institute for Health Research (NIHR), using a
postal invitation letter. The other service user group was contacted via a general e-mail sent out from the
service evaluation manager at NHS Direct. We received comments from a few members of both service
user groups, which were collated and discussed among the research team. The questionnaire was then
modified in accordance with this feedback and so the service user groups importantly contributed to the
final version of the questionnaire used in this study.

Statistical analysis

We sought to examine two main questions in our analyses. First, we wanted to establish whether or not
greater health needs were associated with greater difficulty accessing traditional health care. Then, the
primary analysis investigated the extent to which interest in the use of telehealth was related to five key
constructs: sociodemographic factors, health needs (including physical and mental health), access difficulties
(including service delivery and physical access), technology-related factors (availability of technology and
attitudes towards telehealth) and satisfaction with previous use of telehealth. We first used appropriate
descriptive statistics (mean and SD or n and %) to summarise the sociodemographic characteristics of
respondents and their needs, access difficulties, technology factors and interest in using telehealth. This
included an exploration of how needs, health-care access and technology factors varied by age and LTC
group. We then used multivariable regression models to examine (1) the relationship between health needs
and access difficulties and (2) the associations between these variables and interest in telehealth, adjusting
for the other variables in the model and taking into account the stratified survey design.

Results

Response rate

Thirty-four general practices took part in the survey. GPs excluded 11.2% (201/1790) of patients with
depression and 5.2% (96/1836) of the CVD risk group prior to mailing questionnaires. Of the 3329 patients
sent a study questionnaire, 1478 (44.4%) returned it. The majority of questionnaires, regardless of study
location or patient group, were returned by post (89%, 1310/1478), with 11% (164/1478) completed
online and four questionnaires completed by telephone (< 1.00%, 4/1478, all English language). None

of the patients made use of the translator service. The response rate was higher for patients with a high
risk of CVD (50.1%, 872/1740) than for patients with depression (38.1%, 606/1589). Separate logistic
regression analyses for the two patient groups revealed that response rates for both depression and CVD
risk were higher in older people, whereas the likelihood of responding did not differ by respondent sex or
location (Table 2). The inclusion of the thank-you note and accompanying teabag had no significant effect
on rate of response for patients with depression (OR 1.14, 95% Cl 0.87 to 1.48) or CVD risk patients

(OR 1.31, 95% CI1 0.97 to 1.77) and so this variable was excluded from further analyses.

Sample characteristics
Patients with CVD risk were older than those with depression [mean (SD) 61.9 (7.8) years vs. 49.1 (15.9) years],
reflecting the inclusion criteria. Three-quarters of the depression group were female (452/606, 74.6%),
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TABLE 2 Demographic differences between responders and non-responders by patient group®

Patient group

Depression (n = 1497) CVD risk (n = 1635)

Responded No response Responded No response
OR(95% CI) (n=583),n(%) (n=914),n (%) OR(95% ClI) (n=2828), n (%) (n=807), n (%)

Age (years)

18-29 Referent 64 (11.0) 218 (23.9) - - -
30-44 2.0(1.4t02.8) 166 (28.5) 311 (34.0) Referent® 18 (2.2) 39 (4.8)
45-59 3.5(2.5t05.0)0 197 (33.8) 232 (25.4) 1.6 (0.6 t0 3.9) 290 (35.0) 391 (48.5)
60-74 4.4 (3.0t06.4) 112(19.2) 90 (9.8) 3.0(1.2t07.2) 514(62.1) 377 (46.7)
75+ 2.8(1.6t05.0) 44(7.5) 63 (6.9) - 6 (0.7) 0 (0)
Sex¢ 1.4(09t01.9) 1.3(0.9t0 1.7)
Male 148 (25.4) 295 (32.3) 620 (74.9) 621 (77.0)
Female 435 (74.6) 619 (67.7) 208 (25.1) 186 (23.0)
Location® 1.0(0.8to 1.4) 0.8 (0.6 t0 1.0)
Bristol 282 (48.4) 472 (51.6) 438 (52.9) 386 (47.8)
Sheffield 301 (51.6) 442 (48.4) 390 (47.1) 421 (52.2)

a Data from two practices were excluded in the responders vs. non-responders analyses presented in the table (a mismatch
occurred between practice and research study IDs).

b Referent age group was 40-44 years.

c Sex: 0=male, 1 =female.

d Location: 0 = Bristol, 1 = Sheffield.

Source: this table was adapted from Edwards et al.'® © Louisa Edwards, Clare Thomas, Alison Gregory, Lucy Yardley,

Alicia O'Cathain, Alan A Montgomery, Chris Salisbury. Originally published in the Journal of Medical Internet Research
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whereas three-quarters of the CVD risk group were male (654/872, 75.0%). Both patient groups were
predominantly white (depression 575/594, 96.8%; CVD risk 825/851, 96.9%), most patients were not
currently employed (unemployed, studying, retired, etc.) (depression 317/597, 53.1%); CVD risk 498/861,
57.8%), only a minority had received higher education (depression 222/606, 36.6%; CVD risk 212/872,
24.3%) and the majority were home owners (depression 410/595, 68.9%; CVD risk 647/859, 75.3%).

Overview of health needs, access difficulties, technology-related factors and
satisfaction with previous telehealth use

As expected, patients with CVD risk reported poorer physical than mental health whereas the reverse was
true for patients with depression (Table 3). Whereas the reported physical health of patients with CVD risk
was 0.5 SDs below the national average [UK mean (SD) 50.9 (9.4)], the reported mental health of patients
with depression was more than 1.5 SDs below the national average [UK mean (SD) 50.9 (9.4)].%7

Few patients reported access difficulties, with all summary scores approximating the ‘no difficulty’ response
category (see Table 3). Despite these low mean summary scores, an important minority of participants
indicated some difficulty in accessing health care and both patient groups were more likely to report having
service delivery than physical access difficulties. For example, 27.9% (399/1432) of patients reported
difficulties getting care when they need it most (service delivery) and 14.2% (206/1448) reported difficulties
travelling to appointments because of their physical health (physical access).

NIHR Journals Library www.journalslibrary.nihr.ac.uk


http://www.jmir.org
http://creativecommons.org/licenses/by/2.0/
http://www.jmir.org/

DOI: 10.3310/pgfar05010

PROGRAMME GRANTS FOR APPLIED RESEARCH 2017 VOL. 5 NO. 1

TABLE 3 Health needs, access difficulties, technology-related factors and satisfaction with previous telehealth use
by patient group

Explanatory variable

Health needs

PCS score, mean (SD) (n)
MCS score, mean (SD) (n)

Access difficulties®

Service delivery difficulties, mean (SD) (n)°

Physical access difficulties, mean (SD) (n)°

Technology-related factors

Telephone availability, % (n/N)
E-mail/internet availability, % (n/N)
Telephone confidence, mean (SD) (n)*
E-mail/internet confidence, mean (SD) (n)®
Social media confidence, mean (SD) (n)°
Telehealth advantages, mean (SD) (n)

Telehealth disadvantages, mean (SD) (n)®

Satisfaction with previous telehealth use

NHS Direct satisfaction, mean (SD) (n)f

Patient group

Depression

47.3 (13.8) (547)
37.7 (12.9) (547)

1.5 (0.5) (595)
1.2 (0.4) (594)

99.3 (595/599)
80.3 (481/599)
2.5(0.6) (596)
2.3(0.8) (595)
1.6 (0.8) (594)
3.7 (0.7) (588)
3.3(0.9) (593)

3.4 (1.2) (336)

CVD risk

453 (11.8) (777)
49.8 (10.5) (777)

1.3 (0.4) (848)
1.1(0.3) (854)

98.4 (855/869)
67.2 (584/369)
2.5(0.6) (861)
2.0(0.9) (851)
1.3 (0.6) (847)
3.6 (0.8) (853)
3.5(0.9) (860)

3.4 (1.2) (247)

D O N T

Service delivery difficulties included questions about the convenience of accessing health care as well as the nature or
quality of the care itself (e.g. getting the right amount of care). Physical access difficulties included questions about
trouble getting to appointments because of physical, psychological and transport problems, including costs (see Methods

for more detail).

Range 1.0-3.0, with higher scores indicating greater access difficulties.
Technology availability includes having one or more forms of relevant technology.
Range 1.0-3.0, with higher scores indicating greater technology confidence.
Range 1.0-5.0, with higher scores indicating greater perceived advantages and disadvantages of telehealth.

Range 1.0-5.0, with higher scores indicating greater satisfaction with past NHS Direct use.
Source: this table was adapted from Edwards et a

© Louisa Edwards, Clare Thomas, Alison Gregory, Lucy Yardley,

Alicia O'Cathain, Alan A Montgomery, Chris Salisbury. Originally published in the Journal of Medical Internet Research
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Attribution License (http:/creativecommons.org/licenses/by/2.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work, first published in the Journal of Medical Internet Research, is
properly cited. The complete bibliographic information, a link to the original publication on www.jmir.org/, as well as this

copyright and license information must be included.

Technology availability was high across both patient groups (see Table 3). Telephone technologies were more
prevalent than computer-based technologies and markedly so for the patients with CVD risk. In fact, nearly
all patients had access to telephone technologies. Across patient groups, age was associated only with the
availability of computer-based technologies: 89.8% (115/128) of the two youngest age groups (18-44 years),
78.1% (400/512) of those aged 45-59 years and 60.5% (393/650) of those aged 60-74 years reported that
they have these technologies readily available to use. It was only among the oldest, and proportionally
smallest, age group (n = 49) that less than half of the respondents (n = 13, 26.5%) reported having easy
access to computer technologies.

Technology confidence ratings were similar between patient groups but they varied somewhat across the

technology types (see Table 3). In general, patients reported greatest confidence using telephone technologies,

with mean summary scores approaching the ‘extremely confident’ response category and least confidence
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using social media technologies, with mean summary scores close to the ‘not at all confident’ response
category. Respondents were ‘quite confident’ with regard to e-mail- and internet-based technologies.

Figure 8 shows the proportion of depression respondents reporting that they were confident using

the various technologies across the different age groups. The pattern of findings was similar among the
CVD risk group (Figure 9). Least associated with age were the telephone technologies, which received high
confidence ratings by all age groups. The one exception was low confidence in text messaging by the oldest
age group. Although confidence using e-mail/internet and social media technologies consistently decreased
with age, more than half of the respondents in all age groups (except those aged > 75 years) reported
confidence using e-mail/internet technologies. Conversely, confidence using social media technologies was
strongly related to age, with only the younger age groups expressing high levels of confidence.

Summary scores indicate similar levels of perceived advantages and disadvantages of using telehealth
across patient groups (see Table 3). The most highly endorsed advantages were convenience and ability of
telehealth to be delivered when and where one desires (Table 4). Dislike of non-face-to-face care and
concerns over security issues emerged as the top disadvantages of telehealth (see Table 4). Of those
respondents who had ever used NHS Direct (see Table 3), the majority were satisfied with that experience:
26.9% (157/583) were ‘moderately’ satisfied, 33.1% (193/583) were ‘quite a bit’ satisfied and 18.9%
(110/583) were ‘extremely’ satisfied.

Health needs and health-care access difficulties

The results clearly showed support for the first examined relationship, with greater physical (PCS) and
mental (MCS) health needs reliably associated with greater service delivery and physical access difficulties
for both patient groups (Table 5) after adjusting for sociodemographic factors (sex, ethnicity, age group,
employment status, higher education status and study location). Although sociodemographic factors were
mostly non-influential, two out of seven characteristics emerged as consistently related to access difficulties
for both groups: those who were unemployed (depression: f =-0.107, 95% Cl -0.204 to —0.009,
p=0.03; CVD risk: p=-0.041, 95% CI -0.066 to -0.016, p = 0.002) and those not owning a house
(depression: p=-0.133, 95% Cl -0.210 to -0.055, p=0.001; CVD risk: p=-0.050, 95% CI -0.098 to
—0.003, p =0.04) reported greater physical access difficulties.

Overview of interest in using telehealth

Regardless of patient group, there was moderate interest in telephone technologies [depression mean (SD)
1.9 (0.7); CVD risk mean (SD) 1.7 (0.6)] and e-mail/internet technologies [depression mean (SD) 1.9 (0.7);
CVD risk mean (SD) 1.7 (0.7)]; these mean summary scores approximate the ‘fairly interested’ response
category. In contrast, there was very little interest in social media technologies [depression mean (SD)

1.3 (0.5); CVD risk mean (SD) 1.2 (0.4)].

Figure 10 shows which of the individual technologies the respondents were more or less interested in
using, with ratings of interest dichotomised into ‘some’ and ‘no interest’ for ease of interpretation.

This shows that patients with depression were more interested than those with CVD risk in nearly every
form of technology for telehealth. There was a clear preference for the landline telephone (1072/1428,
75.1% overall), followed by finding information on the internet (876/1427, 61.4% overall). Again, there
was hardly any interest in the social media technologies. Averaging across the technology types and both
patient groups (depression and CVD risk), there was moderate interest in using telephone-based (854/1423,
60.0%) and e-mail-/internet-based (816/1425, 57.3%) telehealth, but very little interest in social media
(243/1430, 17.0%).

What factors are associated with interest in telehealth?

To address the main research question, sociodemographic factors, health needs, access difficulties,
technology-related factors and satisfaction with past telehealth use were simultaneously regressed onto
interest for each of the three telehealth mediums — telephone-, e-mail-/internet- and social media-based
telehealth — separately for each patient group (depression and CVD risk). From these multivariable linear
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