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1. Introduction

Stroke is a major public health issue worldwide and, being the largest cause of chronic
disability in adults , places a significant burden on health care systems. According to the
World Health Organisation (WHO), around 15 million people each year suffer a stroke, and
5 million are left with a permanent disability . Over the past two decades, stroke has become
an increasingly treatable disease with the development of evidence-based treatments such as
tissue plasminogen activator (rt-PA) for the treatment of acute ischemic stroke and
admission of patients to stroke units. This has led to a decrease in stroke mortality in
developed countries and an increase in the number of survivors with impairment or
disability. Stroke is an example of a largely preventable disease that presents acutely, with a
short time window within which damage to the brain can be reduced. There is a high risk
for residual disability which impacts significantly on society, the patients and their families .
Stroke recurrence can lead to a progressive decline into dependency, subsequently placing a
significant financial burden on society. In 2008, the indirect and direct costs of stroke in the
United States were calculated at $65.5 billion .

87% of strokes are caused by cerebral infarction and are therefore amenable to a number of
pre-stroke preventive strategies as well as thrombolytic therapy or intravascular clot
retrieval strategies in the acute phase . The second major subtype of stroke, i.e. intracerebral
parenchymal haemorrhage, is largely preventable through pre-stroke blood pressure
control.

In this chapter, we will primarily discuss the current data regarding prevention and
limitation of acute brain damage resulting from cerebral infarction, but will also consider
other expanding areas in stroke care where telemedicine has a potential role. We will
therefore examine the use of telestroke in stroke survivors after discharge from hospital,
with particular emphasis on developed models of care and their applicability.
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2. The prevalence of recurrent stroke

In stroke survivors, the overall risk of recurrent stroke (fatal or nonfatal) is high
(approximately 20%) at 5 years . A recent study carried out in Perth, Australia, which aimed
to determine the absolute frequency of first recurrent stroke and disability, as well as the
relative frequency of recurrent stroke, demonstrated that over a 10-year follow-up period,
the risk of first recurrent stroke is 6 times higher than the risk of first-ever stroke in the
general population of the same age and sex. In addition, almost one half of survivors remain
disabled, and one seventh require institutional care. The burden of stroke will continue to be
a significant healthcare problem unless the incidence of not only first-ever, but also
recurrent stroke and its disabling sequelae are reduced.

2.1 Risk factor management

In 1970, a landmark paper showed that hypertension was a major risk factor for all types of
stroke. It has since been confirmed in more recent studies that high blood pressure is indeed
a powerful determinant of risk for both ischaemic stroke and intracranial haemorrhage .
Other major risk factors for stroke such as obesity, smoking, embolic heart disease and
diabetes mellitus are well recognised .

The potential for recurrent stroke can be substantially reduced by effective management of
these risk factors, and the development of systems that can enhance the prevention of stroke
recurrence is an important priority and challenge in both the developed and developing
worlds. The same few major risk factors account for many of the leading chronic health
problems worldwide. Nevertheless they remain on the increase and are poorly managed in
the majority of affected individuals. According to the WHO, the number of overweight
people worldwide will increase to 2.3 billion by 2015, and more than 700 million will be
obese . In parallel, more than 200 million people have diabetes and the WHO projects that
the prevalence will double between 2005 and 2030 .

2.2 Importance of preventive strategies

The main challenge involves reducing the prevalence of recurrent stroke, particularly in
remote and rural areas, through: i) effective strategies for the management of risk factors;
and ii) educating the target population (essentially stroke victims and carers/family
members) to increase awareness of risk factors and preventive strategies.

Prevention is the most effective way of reducing the burden of recurrent stroke on society .
Although it has been shown that effective long-term risk factor management can reduce the
risk of recurrent stroke by around 70-80% through the implementation of simple best
practice recommendations , secondary prevention measures remain frequently sub-
optimally implemented in stroke survivors . Indeed, in an editorial in the journal Stroke,
Hachinski specified that despite the worldwide increase in stroke occurrence as a result of
several well-known risk factors, these factors are often poorly managed. ‘Therapeutic
inertia’ is common at primary care level and there is a high rate of medication
discontinuation in stroke survivors after discharge . This was highlighted in a French urban
study , which served to emphasise that there is currently a gap between recommendations
and implementation of best practice management of risk factors, even in Western Europe. A
large Swedish population-based cohort study involving 28,449 participants revealed an
increased hypertension rate (79.4%) in people with a history of previous stroke 7.5 years
after enrolment. Only half were taking anti-hypertensive medication and only 11.5%

www.intechopen.com



Telestroke for the Long-term Management of Risk Factors in Stroke Survivors 455

achieved a blood pressure reading < 140/90 mm Hg. In addition, the majority of stroke
survivors with hypercholesterolaemia were not prescribed lipid lowering medication, and
only 38% received antithrombotics. One third of patients were still smoking, two thirds
were obese and the overall calculated stroke risk was found to be significantly higher in
stroke survivors than in people without stroke . A randomized controlled trial of an
outreach nursing support programme for recently discharged stroke patients in the
Netherlands showed that quality of life deteriorated significantly in the post-discharge
period and that about 50% of stroke survivors were dissatisfied with the care provided after
discharge. Canadian data suggests that although many hospitals have focused their
attention on acute service provision, ongoing patient support related to secondary
prevention has not been adequately addressed . Similarly, a review of hospital-based stroke
services in North Carolina showed that, over a 5-year period, virtually no progress had been
made in hospital programmes for stroke prevention .

All this would argue that secondary prevention and long-term management of risk factors is
a neglected area that requires urgent attention and has clearly defied efforts, even in the
developed world, for optimal implementation.

2.3 Barriers to effective risk factor management

Globally, the majority of strokes occur in rural areas where there is often a lack of stroke
services. In these areas, stroke care is often fragmented and does not adhere to
recommended guidelines . This, together with the geographical barriers that are associated
with a general attenuation of access to healthcare resources and the paucity of stroke experts
frequently leads to an inequitable distribution of resources and limited access to preventive
strategies and evidence-based care. On a global scale it would seem that not only are
vascular risk factors on the increase, but they are also not systematically recognised or
diagnosed. The results of a recent longitudinal cohort study in the United States, for
example, revealed high rates of undiagnosed hypertension and diabetes among stroke
survivors .

The problem is further compounded by the lack of public awareness and knowledge of
stroke risk factors and preventive strategies. A recent study of stroke survivors found that
only 60.5 percent were able to identify one stroke risk factor and only 55.3% were able to
identify one stroke warning sign . Similarly, a study of 286 consecutive patients who were
attending a stroke outpatient clinic in Switzerland for the first time 3 months after being
discharged from hospital for a first stroke, reported that despite an improvement in hospital
treatment, cerebrovascular risk factor control was not optimal . This may have been partly
related to the patients” awareness and knowledge. Older patients and patients with excellent
recovery were at particular risk of recurrent stroke due to poor awareness of vascular risk
factor control. Better strategies are clearly needed to help stroke survivors recognise and
play a part in the control of vascular risk factors so as to improve the prevention rate of
recurrent stroke.

3. Telemedicine and its potentials

3.1 Background to telemedicine and telestroke

Telemedicine has been defined, simply, as the delivery of healthcare services to the
underserved, employing telecommunication . A more extensive definition is “the process by
which electronic, visual and audio communications are used to provide diagnostic and
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consultation support to practitioners at distant sites, assist in or directly deliver medical care
to patients at distant sites, and enhance the skills and knowledge of distant medical care
providers . Telemedicine, as a distance communication tool, was first attempted in radiology
50 years ago and subsequently in psychiatry . Since 1999 there has been a gradual increase in
the number of telemedicine programmes and more recently a growing interest in its use in
stroke, mainly in facilitating thrombolysis , but also in establishing diagnoses and guiding
treatment options .

“Telestroke” refers to the application of telemedicine to stroke care. This is a new
application of existing technology in the care of stroke patients . Evidence suggests that
telestroke is beneficial where immediate access to regular stroke expertise is not available .
Thus it may help to provide stroke care to patients in remote regions and smaller urban
hospitals without stroke expertise and to extend clinical research into a broader global
community, thereby furthering the goal of establishing universal access to care at all levels,
regardless of geographical location or hospital facilities .

Although telemedicine has until now mainly focused on the area of thrombolysis in the
acute stage, it has the potential to address the remaining stages of the stroke victim’s journey
following discharge from hospital or in the rehabilitation setting . Attention at all these
levels can substantially lower the net cost of recurrent stroke to society through reduction of
lost productivity, nursing home costs and rehabilitation .

Demonstration projects have proven the feasibility of telestroke and suggested its potential
to facilitate access to specialist stroke expertise in hospitals without access to specialist
clinicians. In particular, the use of this technology may promote implementation of best
practice management of vascular risk factors in stroke survivors after discharge . One of the
main drivers has been technological advancement, such as the digitisation and compression
of data permitting the rapid transfer of images . This can now be linked to systems of care
that integrate person-to-person contact (which have already been developed in the areas of
psychiatry and social work), thus providing a structure which delivers care to underserved
areas by combining state-of-the-art technology providing the face-to-face contact that
patients still need.

3.2 Review of the relevant literature on telestroke for stroke survivors

3.2.1 Methodology

In 2009 we reviewed evidence of telestroke support in stroke survivors discharged from
hospital. The Canadian Agency for Drugs and Technologies in Health (CADTH) reported on
a systematic review of 5 bibliographic databases examining telestroke from 1966 to
December 2006. 863 citations were identified, and from these, 35 potentially relevant reports
yielding 22 studies originating from the US, Germany, Canada, China, the Netherlands, Italy
and Finland. Using this as a base, we further searched the literature which involved
searching the relevant primary and secondary databases for all papers (peer-reviewed
where possible) that covered stroke and telemedicine in stroke survivors. We combined
MeSH searching with (relevant) ‘words anywhere’ searching. The results were examined via
abstracts; if no abstracts were available, full text-versions were sighted. Selected papers were
obtained in full-text version and additional relevant papers were searched and reviewed as
needed from references cited in papers. The searches were limited to the period from 1998 to
2009 and no restriction was placed on study designs. Primary databases searched were
Medline EMBASE, CINAHL, AMED and PsycInfo. We also searched the Cochrane
databases. The main subject terms used were telemedicine, telephone, electronic mail,
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videoconferencing and stroke. Additional subject terms searched were patient discharge
and hospitals, and other relevant terms searched were telestroke, telehealth, primary-
secondary and post-acute, patient surveillance, patient monitoring, and risk assessment.
From the primary sources we found 82 papers in total of which 72 were retained for
examination. From Cochrane, one systematic review was found. The final studies included
can be seen in Table 1. In 8 studies the telemedicine focus was not on rehabilitation; of these
six were RCTs. Telerehabilitation was the focus of 12 other studies, only one being an RCT.
A total of 28 studies evaluated a variety of measures in stroke patients.

Study Type |Reference |Telemedicine Target Groups Health
Intervention Professional
Involved
RCT Mayo NE, et | Telephone calls by |190 stroke patients Nurse Care
al, 2008 nursing care n=96 intervention Manager,
coordinator over 6 |n=94 controls Patient’s Local
weeks after Physician
discharge.
RCT Joubert 2008 | Integrated model of |91 stroke survivors Care-Coordinator
care (ICARUSS) and 95 controls and Patient’s
Risk factor General
management Practitioner
RCT Joubert 2008 | Integrated model of |91 stroke survivors Care-Coordinator
care (ICARUSS) and 95 controls and Patient’s
Screening for General
depression (PHQ9) Practitioner
RCT Grant]JSet |Telephone contact |74 Stroke Survivors |Research Nurse
al, 2002 strategy for and Caregivers in
problem- solving three groups:
therapy over 18 treatment, sham and
months. control
RCT Boter H, Outreach care Randomized 536 13 Stroke nurses
2004 included 3 telephone| stroke patients; 263
calls and a home (Wlth 211 carers to
visit within 5 standard care plus
months of discharge. outreach care and 273
(with 230 carers) to
standard care only.
Qualitative | Pierce 2004 | Internet based 9 Caregivers of Nurse
study education and patients with stroke
support using Caring~Web
Descriptive | Buckley KM, | Tele-health nurses |21 family caregivers of | Nurse
Study Tran BQ, use videophones to | stroke patients Investigator
Prandoni contact caregivers
CM, 2004

Table 1. Non-Rehabilitation Studies using Telestroke in Stroke Survivors
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3.2.2 Post-discharge telestroke models

Of the non-rehabilitation telestroke studies involving stroke survivors, one was an Internet
educational model, there was one passive case management model , one was a videophone-
supported educational model, one was a nursing outreach telephone support model , one
was an interactive telephone support model and one was a telephone/ Internet-based EDC
integrated care model . Three involved caregivers only , one involved patients and general
practitioners , one involved patients and caregivers , and one involved stroke specialists,
patients, caregivers and primary care physicians . There were 21 studies (one being an RCT)
describing the application of telestroke in rehabilitation. Most of the studies have described
the use of technology solutions, principally to support rehabilitation activities .

The HESTIA Study Group instituted a programme of outreach care consisting of 3 telephone
calls and one home visit by nursing staff within the 5 months after discharge . The target
population was patients and carers, and the intervention was general support, education
and advice. General practitioners were indirectly involved, in that nurses advised contact
with the general practitioner where appropriate. Quality of life according to the Short Form
36 (SF 36) and dissatisfaction with care were assessed at 6 months. Apart from improved
scores on the SF-36 domain ‘Role Emotional’ no difference was found between patients
receiving outreach nursing stroke care and controls.

In the study by Pierce at al. an Internet-based education and support intervention was
directed at rural caregivers. Outcomes in this qualitative study were satisfaction with the
intervention and an exploration of caregivers” experience. Of the nine caregivers studied, all
indicated satisfaction with the “Caring-Web” and eight agreed or strongly agreed that the
tool was needed.

An RCT evaluating the effect of telephone intervention with family caregivers of stroke
survivors, involving a social problem-solving therapy over a period of 18 months, yielded
significantly positive results on a variety of measures such as problem-solving skills, social
functioning, caregiver depression, measures of vitality, role limitations related to emotional
issues and caregiver preparedness. The target population was caregivers, and intervention
was weekly or bi-weekly telephone calls. The three groups were tested-intervention, sham
and control.

In a descriptive study, targeting family caregivers of stroke patients, Buckley et al. used
videophones to provide education and support and to assess patients and monitor progress.
They studied the factors that influenced receptiveness for the use of this tool. The telehealth
calls were made weekly and the duration of the intervention was 5 weeks.

Mayo et al. evaluated the effect of passive case management over a period of 6 weeks after
discharge of stroke patients from hospital. The telestroke intervention was telephone contact
and involved surveillance, information exchange, medication management, health system
guidance, active listening, family support, teaching and risk identification. The target
populations in this RCT was the stroke patients and their general practitioners. There was
no difference between patients exposed to usual post-discharge management and this
intervention regarding health-related quality of life, reduction of health services utilisation
or stroke impact.

Moulin et al. have reported on the emergency neurology network in Franche-Comté (RUN-
FC) , which monitors stroke victims over a five-year period following discharge. A nurse
from the network maintains regular contact with the patients and organizes a consultation
with a neurologist if a problem is detected. The patient's GP is also kept informed at all
times. Since 2003, 2,600 stroke victims have been followed up within the network and 20%
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have required action to be taken by the network at least once. The survival rate of
discharged patients at 18 months has risen from 87% between 1987 and 1994, to 94%
between 2003 and 2006. For patients in the network, the stroke recurrence rate at 18 months
has also increased from 4.8% between 1998 and 2002, to 2.6% between 2003 and 2007 . RUN-
FC illustrates the usefulness of telemedicine for stroke survivors and the need to develop it
further throughout France. Furthermore, in the long-term, the network has significantly
reduced the stroke mortality rate and the number of recurrences, and has considerably
improved the quality of life of patients in the network.

Joubert et al. examined the effect of a telemedicine intervention on both vascular risk factor
management and depressive symptoms in the ICARUSS study. In this RCT, the intervention
was telephone contact with patients and carers, and bi-directional information sharing
between coordinator, patient and general practitioner using telephone and facsimile,
coupled with data management, surveillance and response through a web-based EDC.
Telephone contact between stroke specialist and primary care physician was maintained by
telephone. The target populations were patients, carers and general practitioners. In this
study, the pilot results were supportive of this simple telestroke model in that there was a
significant improvement in a variety of outcome measures, such as optimal management of
risk factors, BMI, physical activity, and disability as measured by modified Rankin score
(mRS) in patients exposed to the telestroke intervention compared to usual care. Moreover,
depressive symptoms were significantly reduced in the telestroke group. The protocols for
the ICARUSS model are diagrammatically depicted in figures 1 and 2. The initial results
from the pilot study have resulted in the multicentre Australian Study using the adapted
ICARUSS model of care in urban stroke patients. As a result of the experience accrued from
the ICARUSS study, important role players in an effective telestroke model have been
identified. Moreover, the implementation of telestroke at various stages of the stroke
survivor’s journey has been clarified.

3.2.3 Major role players in telestroke
i) Caregivers

About 80% of stroke survivors are reliant on family caregivers for emotional and physical
support, ranging from assisting with activities of daily living to arranging and escorting to
medical appointments. Caregivers are often elderly, and often frequently infirm themselves.
Caregiver failure or collapse is more frequently a cause for stroke survivor
institutionalisation than is commonly realised. If the carer can be ‘enrolled” and supported
as a member of the team, there is an increased likelihood that the stroke survivor will
remain in the community.

The Internet-based support study by Pierce et al. highlights the need of caregivers for
emotional and social support and the general acceptance of a telestroke support system.
Pilot work had indicated that a major issue identified by caregivers was the low level of
knowledge about stroke in general, which their Internet-based study attempted to rectify.
Important issues of acceptance by caregivers was emphasised in the study of Buckley et al.
who found that for some carers, a technological challenge constituted only an extra burden.
Some caregivers only wanted simple telephone support. In this study, it was evident that
the nurse’s support was paramount.

Assessment of caregivers’ needs and limitations is important. Their level of technical
competence, fear of intrusion into their privacy and desire for inclusion into a telestroke
system all need to be evaluated.
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Fig. 1. Diagrammatic representation of telestroke process (ICARUSS protocol)
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Fig. 2. Three-monthly Telestroke cycle of communication between coordinator, patient,
caregiver and general primary care physician illustrating pre- and post general practice
telecommunication (ICARUSS protocol)

Often overlooked issues include the functional ability of the caregiver, the amount of time
able to be provided by the caregiver, the number of individuals sharing the burden, and
involvement of the caregiver in management planning prior to discharge. The need for a
flexible approach to telephone contact with caregivers has been emphasised in several
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studies. These studies stress that there is an unmet need in caregivers, and that although the
solution is probably not simple, further research is required in this area.

The multicentre RCT in the Netherlands did not show evidence of either improving quality
of life or lessening dissatisfaction with care. However, the study was of short duration with
a low level of intervention, and a deliberately passive, but supportive and advisory role.
Thirteen stroke nurses were employed for intervention in 263 stroke survivors. The
Australian study, ICARUSS, differed in that one nurse coordinator supported over 90
patients for a period of one year. Similar to the Dutch study, a negative result was obtained
in the study by Mayo et al. where the intervention was deliberately passive case
management. In the study by Grant et al. , the problem-solving partnership resulted in
significant improvement over many domains, as in the ICARUSS study.

i) Stroke survivors

There is now evidence from the ICARUSS study that an integrated telestroke model can
result in significantly improved risk factor management, as well as decreased levels of post-
stroke depressive symptoms . Despite the published importance of implementing best
practice management principles, this is the only telestroke study that has addressed risk
factor management directly and shown results in an RCT.

iii) Medical professionals

There are different roles to consider for primary care physicians and specialists in stroke
services. In the study by Boter et al. , patients and carers were advised to seek help from
primary care physicians when necessary. The contact and coordination with primary care
physicians was more direct and active in the study by Mayo et al . Neither supported the
general practitioner in risk factor management. In the Australian ICARUSS model, there is
bi-directional information sharing regarding risk factor status of stroke survivors between
the coordinator, specialist stroke services and primary care physician . Determined reaction
to persistently abnormal values is an integral part of the model. The telephone support from
the specialist physician to the primary care physician is part of the “shared care”
component. In ICARUSS, screening for symptoms of depression is performed on a three-
monthly basis and the results are faxed to the primary care physician. ICARUSS is an
example of a telestroke model that maintains specialist involvement in the long-term. The
immediate, real-time specialist support to the primary care physician provides the
“contemporaneous sharing of responsibility” between primary care physicians and
specialists, which is the element of shared care.

iv) Coordinators

The coordinator plays a key role in all the telestroke models for stroke survivors described
above. In some, the role is passive , while in others the interaction is more active. The
coordinator plays a part in problem-solving , education, surveillance and reaction , as well
as psychological and social support. In the ICARUSS model, the coordinator provides the
link between patient, caregiver, primary care physician and specialist stroke services.

3.2.4 Telestroke support management services
To date, the limited availability and acceptance of past Information and Communication
Technology ( ICT) possibilities has limited the possible support options. At this stage, it is
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now possible to explore what Telestroke Support Management Services are available and
appropriate as an adjunct to human contact, and in combination with some of the current
telemedicine services outlined in Table 2. Any new technology should viewed as an advance
on existing systems and compared rigorously in terms of cost-effectiveness as well as
efficacy .

i) Technology Options for Telestroke

Across the different studies, a range of technology options have been used including
telephone, facsimile, email, videoconferencing, and internet-based communication, which
may be generic or personalized. Simple telephone contact has been shown to be useful in
different situations, such as giving practical problem-solving advice to caregivers.
Moreover, the contact has been useful in reducing stress . Telephone interviews have been
shown to be reliable in the application of a variety of assessment and measuring tools, such
as the Stroke Impact Scale (SIS) and proven reliable for the evaluation of disability and
cognitive function in community outpatients . Telephone administration of the Patient
Health Questionnaire (PHQ9) has also been validated in stroke patients. This instrument has
demonstrated reliability as a screening tool for Post Stroke Depression. There is a need to
determine the best modality to achieve the requisite goal in stroke survivors. These goals
may be risk factor modification, patient and carer education, detection and management of
post-stroke depression, carer support, strategy implementation, rehabilitation or simple
surveillance of health service usage. Different modalities may be appropriate for different
goals; simple telephone calls may suffice for patient and carer education or support ,
whereas a tele-rehabilitation programme may require videoconferencing , as would a
psychiatric intervention for depression.

TELESTROKE SERVICES
Care Coordination and Other Telemedicine Functions Tele-
Secondary Stroke Prevention Rehabilitation
Carer Support | Risk Factor | Emergency Health Medication Remote
and Problem- |Management| Response | Information | Compliance | assessment and
Solving and Education therapy

Table 2.0verview of Telestroke potential

It is unlikely and undesirable that single solutions for different scenarios can be developed
to meet the above telestroke service needs. Functional requirements need to be analysed and
all available options considered. Although the literature reveals an interest in experimenting
with new ICT from video conferencing and Internet web-cams, to virtual reality haptic
workbenches, most ICT studies have relied on the telephone to study post-acute stroke
survivor needs. Many of the ongoing assessment tools could potentially be integrated into
handheld devices where audio and visual evidence could be directly captured.

Some studies have indicated that technology choices are limited to those acceptable to the
survivors and/or their carers. Perhaps more important is the fact that the spectrum of ICT
options is expanding rapidly, while costs are decreasing. However, deployment of these
options is not uniformly available across all geographical and demographic users. For
example, fibre optic cable is not yet as ubiquitous as copper networks and 3G intelligent
mobile phone networks do not have the same coverage as GSM.
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ii) Care Coordinator Requirements

A missing systems requirement in the design of telestroke services is the functional
requirement for implementation of the care coordinator role. Solutions adopted will depend
on a number of factors such as the capture area of the services, remoteness of care and
health provider locations, and the number of survivors involved - in other words, the
caseload. It is expected that caseloads of over 80 stroke survivors would need a full time
care coordinator, and their productivity would depend on the support systems available .
The coordinator requirements are outlined in Table 3.

to integrate with
EDS

Telestroke Costs CC to CR/ICG CCto GP/ Special Issues
Modality Operational Issues Specialist and/or
Hospital ED
Telephone Inexpensive Reliance on Phone Generally effective | Note-taking of]
contact contacting limits case | Gives personal interactions
load for CC. Ubiquitous | contact. Non-
and threatening to
Saves Travel elderly
Validated for several
assessments.
Facsimile Inexpensive Ubiquitous Generally effective.| Storage
Specified usage needed
Video- As for ICG; saves | Not readily available at | Can be useful for | Effort
conferencing travel. home. case referral required to
for visual Initial Setup can be | Skype and webcam is conferences arrange; visit
contact costly and is time- | possible. may be more
consuming if used effective
frequently.
Internet Medium to high Most efficient use of CC | Can be useful for | Privacy and
Contact costs to setup time for data collection, |sharing electronic | data security
computer, modem | but not effective for records and obligations
and broadband human interaction. reports
services Elderly may have usage
barrier
Web Page Costly to set up and| Provides a 24/7 Enables links to Needs
resources needed to| resource to ICG/CR on |service provider updating
maintain content | more frequent types of | organisations of regularly to be
info needs. Elderly may | relevance to users | oloyant; users
have usage barrier may need a
secure log-on
Health Initial filling-in on | An effective systemis | Need to be able to |Security and
Records ! paper is fast and required that meets share with privacy
low cost if well medical authority appropriate third requirements;
designed standards. parties long-term
storage
Contact Software is Essential for efficient Essential for Needs to
Database 2 available for this interactions efficient portable
function; desirable interactions
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Electronic Can be expensive | Effective for data Assists efficient Secure

Documents |and needs tailoring | searching, studies and | support for archiving of

System 3 for CC needs archiving. hospitals, GPs and | data is
specialists essential

CC: Care Coordinator; CR: Care Receiver / Stroke Survivor; ICG: Informal Care Giver; GP: General
Practitioner (of CR); ED: Emergency Department

1 These may be proformas or other reports handled in paper form.

2For tracking client interactions - planned and completed.

3 For managing all documents electronically - paper is scanned

Table 3. Technology Options for Care Coordinator (CC)

3.3 Further potential and possible limitations of telestroke for stroke survivors
Telestroke programmes should address the post-discharge management of stroke survivors
and the needs of caregivers. They should facilitate risk factor and other areas of medical
management by the primary care physician (traditional general practitioner or clinic-based
physician). Telestroke should also counteract the effects of isolation and limited access to
specialist services in rural areas.

3.3.1 Desirable functional requirements for a telestroke model
Ideally, in a comprehensive telemedicine model a variety of items related to medical
management, process, quality control and outcomes should be measured. These are shown
in the Box. Of particular importance is the monitoring of vascular risk factors for the
reduction of recurrent vascular events, primarily stroke - e.g. blood pressure, cholesterol,
anticoagulation and blood sugar. Compliance with medication and surveillance of
laboratory tests can be readily coordinated in a telestroke model.

The literature has suggested that there are a range of telestroke services that should now be

considered to meet the wider needs of post-acute stroke survivors and the integrated care

requirements:

e Telestroke model should facilitate knowledge transfer, particularly in relation to
education and best practice recommendations for risk factor management .

e The system should provide, support and monitor clear management plans for
secondary stroke prevention .

e  There should be regular survey methods applicable to telemedicine of patient, carer and
health provider satisfaction .

e The model should facilitate the provision, as needed, for expert consultation related
particularly to stroke prevention, but also home rehabilitation and addressing patient
and carer problems .

e  Telestroke should reduce the need for travel, particularly in remote areas .

e Ideally, a telestroke model should provide ongoing, updated guidelines for risk factor
management to primary physicians in an accessible, user-friendly way .

e The system should be able to scientifically evaluate outcomes and cost, and to address
the questions of effectiveness and economic implications .

e The system should be capable of ‘flagging’ patients at increased risk. This should be
part of the bi-directional information feedback loop.

e  Telestroke should allow for evaluation of health-related quality of life (HRQL) .
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e  There should be a standardised manner of reporting stroke outcome measures, risk
outcome measures and resource utilisation across multiple telestroke systems to allow
for comparison .

e The telestroke system should facilitate what is essentially case-management of stroke
survivors in a bi- or multidirectional way (health provider to client and client to health
provider).

In stroke survivors, the most appropriate and acceptable support for patients and their
carers and families should take into account to the fact that most stroke patients are elderly,
as are their carers, and the majority are not technologically proficient . This means that the
model of telecommunication should be adaptable and appropriate to the needs of patients to
ensure compliance and usage both in the short- and the long-term . It should be
remembered that three role players need to be supported after discharge - i.e. patient, carer
and primary care physician. Patients and care givers need psychological support, practical
advice in addressing what is often a combination of risk factor management and adaptation
to physical disability and social change. The primary care physician needs support and
guidance in implementing the best practice guidelines for risk factors management and the
treatment of post-stroke depression. An integrated care model should enhance the quality of
care for stroke survivors by linking together domains such as education, surveillance, and
detection of abnormalities. Such a telestroke model should contain discrete elements of
intervention, so that depending on the social and economic setting, the appropriate
intervention elements of the model can be selected.

e  Risk factors

e  Social support

e  Mental health of patients

e Quality of Life

e Economic measures (utilization of services)
e  Measurement of neurological impairment
e  Measurement of disability and functioning
e  Medication compliance

e Laboratory tests

e  Recurrent stroke, vascular event or death

e Knowledge transfer

Box

3.3.2 Implications for future developments in post-acute telestroke models

A range of current telemedicine applications is potentially available for telestroke use. Many
studies have shown the effectiveness of telemedicine for care management in a variety of
chronic diseases such as for general health status monitoring (self-reported, or with home-
based devices) with scheduled interventions such as nurse visit or GP consultation (video,
telephone or physical attendance) ; medication compliance and modification, depending on
symptoms and side-affects; and the early detection of deterioration of patients leading to
‘just-in-time” interventions, preventing unnecessary admissions and healthcare costs . These
are summarised in Table 3.

www.intechopen.com



466 Telemedicine Techniques and Applications

3.3.3 Significant implementation issues

Telemedicine studies have shown various drawbacks which need to be considered . Many
telehealth projects are neither successfully implemented, nor accepted despite being
medically appropriate and technically viable. Cho et al. recently analysed the theoretical
framework underpinning the implementation of a telestroke service (REACH) and a
Swedish teleradiology service as models of care. Barriers to implementation were identified
as insufficient planning of IT infrastructure, lack of long-term vision for sustainability, lack
of contextual perspective, and poor communication with a lack of early involvement of
important role players. Financial barriers contributing to difficulties with the diffusion of the
project, if not foreseen and accounted for from early on, can lead to limited or aborted
important implementation issues. Existing work practices have to be acknowledged, as IT
innovations do not occur ex vacuo.

Organisational structures and various public and insurance funding changes may be needed
to accommodate a different care regime that includes outreach through telemedicine . The
sharing of patient health records between public and private health providers, medical and
care professionals, and hospital and community centre care coordinators, leads to security,
privacy and liability issues that need solving . More efficient use of communication dialogue
and methods are needed to efficiently manage each patient interaction - especially as
coordinator and medical case loads increase with greater use of telemedicine links to
patients and carers. For example, there may need to be a differentiation between problem-
solving, education and motivational dialogue from structured rehabilitation management
tasks . In addition, an improved human/technology interface functionality is needed to take
into account individual patient disabilities, time limitations and the technical skills of the
carer. A flexibility of technology solutions should be adopted that allows for rates of
obsolescence, local availability of supply, and support of hardware and software, especially
as such telemedicine options are extended to different regions, states and countries . The
current pilot studies of home-telemedicine do not provide sufficient evidence for full
deployment scaling using major public health funding, although some have produced
projected business cases and others are studying world wide practices. Telehealth models
vary in systems architecture from two-way to three or more ways, with various implied
control modes - nursing care coordinator or clinician (agency, hospital or clinic) or
community. This impacts on the cost-effectiveness of bandwidth and computing intensive
solutions, even though the component costs appear to be falling. This complexity makes the
difficulty of technology selection all the greater.

3.3.4 Economic evaluation of telestroke Implementations

Although a specific search strategy for this aspect was not undertaken in this review, we
noted that the resource implications of telestroke had been raised as an issue in several
studies. To date, most studies have been designed to provide evidence for the technical
feasibility of using current (telephone, videoconferencing) or new (Internet, Virtual
Environment) technologies. Many of these studies are project-funded to address efficacy
issues and full economic costs have not published . The economic impact of these telestroke
systems is a critical area in need of more research . Costs involved in telestroke may include
both set-up and operating costs, which have seldom been quantified. Moreover, many
reported cost studies are based on such diverse technical, organisational and cost contexts
that it would be difficult to draw conclusions in order to undertake a comprehensive cost-
effectiveness study . It has been noted that a lack of reimbursement for clinicians may be a

www.intechopen.com



Telestroke for the Long-term Management of Risk Factors in Stroke Survivors 467

major impediment to the use of telestroke. Such economic issues require further
investigation .

The CADTH review was inconclusive as to whether telestroke was cost-effective and safe
compared to face-to-face care . The authors highlighted the lack of standardised reporting
that precluded comparisons between studies and best practice determination. This would
also have implications for undertaking economic evaluation studies. Thus, the evidence
related to costs and cost-effectiveness of telestroke appears limited. More recently, Ehlers et
al reported that at one year, the net cost per patient treated with thrombolysis using
telestroke compared to standard practice was $50,000 and that at 2 years the intervention
would save costs by reducing care and rehabilitation costs. However, the authors noted that
although there may be potentially large savings associated with thrombolysis with alteplase
delivered by telemedicine, the long-term calculations were uncertain. In another study
designed to assess the cost-effectiveness of pharmacists giving advice via telephone to
patients receiving a new medicine for a chronic condition (including stroke), the
intervention was less costly and more effective than standard practice .

In 2010, Nelson et al. analysed the trade-off between short-term costs and long-term
outcomes of telestroke in the Western States Stroke Consortium (WSSC). They studied a
systematic method of comparing 2 or more interventions by measuring their costs and
consequences (health outcomes) where the consequences of each are measured in common
units related to the clinical objective of the interventions (e.g., life-years gained or quality-
adjusted life-years). They show that telestroke was still cost-effective compared to usual care
in the lifetime horizon model but not in the 90-day horizon model. However, there were
certain limitations to the study. Their model did not consider stroke mimics, for example,
which may also be the object of telestroke intervention. There are potential cost savings of
not transferring such patients to tertiary care centres. Two new Canadian programmes have
also been designed to address the economic and resource implications for telestroke, which
may contribute further evidence to the debate on cost-effectiveness . Clearly, studies with
long-term follow-up and consistent methodology are needed in this area.

3.3.5 Need for well-designed studies

Hersh et al. found that there were only a small number of well-designed telestroke studies
in general, particularly in rural settings. There is a need for well-designed RCTs and
longitudinal observational studies of clinical outcomes to demonstrate the effective use of
telemedicine in stroke survivors discharged from hospital . Rigorously designed studies,
such as those that have been recommended for telestroke in the acute phase , are needed .

4. Conclusion

Future trends and recommendations

There is clearly an urgent need, particularly in rural and underserved areas, to develop
long-term management systems in stroke survivors that are both integrated and sustainable,
serving all sections of the population , and with particular emphasis on the sustained
implementation of best practice risk factor management . In these more remote areas of the
world, the implementation of telemedicine may fill the gap in health care provision created
by the high demand on healthcare provider time, the critical shortage of professional health
services and geographical distance thereby progressing the ideals of the WHO contained in
the Helsingborg Declaration .
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Ultimately, the long-term management of risk factors in stroke survivors rests with the
primary care physician or other health practitioner acting as the final ‘locus of control” for
the patient. Unfortunately, despite the enormous calculated benefits flowing from the
effective implementation of best practice recommendations , therapeutic inertia is common
at primary care level . To address this, a combination of ‘hub and spoke’ case-management
model (care coordinator, with multiple stroke survivors) and linear model (specialist,
coordinator, carer, patient and primary care physician) could be advantageous. Telestroke
may also minimise the inappropriate variations in medical practice . ICARUSS provides one
telestroke model that is adaptable to various scenarios and integrates the roles of
coordinator, primary care physician, specialist services and other telestroke support services
in the care of both stroke survivor and caregiver. The model supports the implementation of
secondary stroke prevention strategies and the detection of post-stroke depression. The
focus is on providing care, support and specialist guidance to rural, remote or underserved
areas in all fields related to the care of stroke survivors, in a model that continues to provide
patients and carers with the face-to-face experience, but that also fully exploits the available
modern technology options.
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