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Abstract
Aim. To synthesize qualitative and quantitative evidence of front-line staff

acceptance of the use of telehealth technologies for the management of Chronic

Obstructive Pulmonary Disease and Chronic Heart Failure.

Background. The implementation of telehealth at scale is a governmental priority

in countries including the UK, USA and Canada, but little research has been

conducted to analyse the impact of implementation on front-line nursing staff.

Data sources. Six relevant data bases were searched between 2000–2012.

Design. Mixed-method systematic review including all study designs.

Review methods. Centre for Reviews and Dissemination approach with thematic

analysis and narrative synthesis of results.

Results. Fourteen studies met the review inclusion criteria; 2 quantitative surveys,

2 mixed-method studies and 10 using qualitative methods, including focus

groups, interviews, document analysis and observations. Identified factors

affecting staff acceptance centred on the negative impact of service change, staff–

patient interaction, credibility and autonomy, and technical issues. Studies often

contrasted staff and patient perspectives, and data about staff acceptance were

collected as part of a wider study, rather than being the focus of data collection,

meaning data about staff acceptance were limited.

Conclusion. If telehealth is to be implemented, studies indicate that the lack of

acceptance of this new way of working may be a key barrier. However,

recommendations have not moved beyond barrier identification to recognizing

solutions that might be implemented by front-line staff. Such solutions are

imperative if future roll-out of telehealth technologies is to be successfully

achieved.

Keywords: attitudes, chronic obstructive, health services research, heart failure,

pulmonary disease, systematic reviews and meta-analyses, technology
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Introduction

This article reports on a systematic literature review of

front-line staff acceptance of telehealth. It focuses on ser-

vices for people with Chronic Obstructive Pulmonary Dis-

ease (COPD) and Chronic Heart Failure (CHF). Telehealth

is deemed to be appropriate for both of these long-term

conditions as avoidance of deterioration necessitates the

regular monitoring of vital signs. If individuals are able to

monitor their symptoms, then quality of life should

improve (Bodenheimer et al. 2002). There is also the

potential to make health care more efficient using tele-

health as face-to-face encounters with clinical staff may

reduce. The validity of these benefits for individuals and

for services is underscored by recent UK evidence (Steven-

ton et al. 2012). This suggests that telehealth may result in

lower hospital admission rates and highlights the need for

a timely review of studies about telehealth and its accep-

tance by service providers. This article identifies and dis-

cusses the available evidence to map out strategies for

front-line staff, which will facilitate telehealth use in

patients with COPD/CHF.

Background and rationale

Telehealth has been described as the ‘use [of] equipment to

monitor people’s health in their own home…[monitoring]

vital signs such as blood pressure, blood oxygen levels or

weight’ (Davies & Newman 2010). Patients are educated to

measure selected physiological data independently, usually

on a daily basis. Data are then transmitted directly to clini-

cal staff or to an intermediary who will alert clinicians if

necessary. Responses may be via telephone, video-link or

face-to-face care. The non-receipt of data can also result in

an alert and subsequent action. The picture is becoming

ever more complex due to the changing definition of

telehealth to include mobile devices as well as specialist

equipment.

Telehealth is recognized as an area for growth in the pro-

vision of health care, as more people with long-term condi-

tions require care, potentially delivered via alternate means

(Davies & Newman 2010). Policy makers are particularly

interested in the possible cost savings that might be derived

from telehealth-supported self-management. Initiatives such

as the UK’s 3 Million Lives and work by the USA’s Veter-

ans’ Administration are evidence of the drive to use tech-

nology in health care (Department of Health 2011, U.S.

Department of Veterans Affairs 2011). Current UK policy

suggests that if there is a failure to capitalize on the poten-

tial of telehealth as a means of supporting self-management,

services for those with long-term conditions will fail to

meet needs (Department of Health 2010a). However, the

potential of using technology to assist patient self-manage-

ment is currently underexploited (Broderick & Lindeman

2013). While demographic predictions and the scarcity of

resources have underpinned the drive to mainstream tele-

health, there are still questions about its clinical and cost-

effectiveness (Polisena et al. 2009). Accordingly, these

uncertainties have meant that telehealth is yet to be

embraced by services. The UK Royal College of Nursing

(RCN) report on ehealth reveals low awareness of tele-

health amongst healthcare professionals, which may impact

Why is this research or review needed?

• Telehealth is considered by policy to be an attractive,

workable solution, capable of meeting the healthcare needs

of increasing numbers of people living with long-term con-

ditions.

• Front-line staff and, in particular, nurses are key to the suc-

cessful delivery of telehealth in practice.

• Systematically reviewing literature on front-line staff accep-

tance of telehealth clarifies their role in the delivery of

these services and identifies potential barriers to implemen-

tation.

What are the key findings?

• Nursing staff acceptance of telehealth is critical to effective

service delivery, but barriers to acceptance include concerns

about autonomy and the impact on the staff–patient rela-

tionship.

• Identifying tailored solutions to improve staff acceptance is

key; however, current recommendations tend to be generic,

rather than the issues affecting the front-line worker.

• Having easy-to-use, reliable equipment, collaborative

involvement in service design and training and support

may improve staff experience of using telehealth.

How should the findings be used to influence policy/
practice/research/education?

• Policy is driving forward the introduction of telehealth and

the response of front-line nursing staff to this significant

service change is critical for wide-scale adoption.

• Telehealth necessitates self-monitoring by the patient;

front-line staff will have to learn to work within this new

paradigm of treatment and care.

• Implementation strategies to promote use of telehealth

within care pathways should recognize the impact upon

established practice and include education and support for

new ways of working.
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on its development and use (RCN 2010). It has been sug-

gested that scepticism about telehealth on the part of front-

line staff is one of seven potential barriers to telehealth

implementation, along with strategic planning, project

management, identifying appropriate patients, technology,

partnership working and funding (Joseph et al. 2011).

Despite these concerns, the policy promotion of telehealth

in practice – particularly in the USA and UK – suggests that

implementation will continue.

The review

Aim

The review synthesizes current evidence about the perspec-

tives of front-line staff who deliver services that include

telehealth to COPD/CHF patients and uses this evidence to

identify barriers and facilitators to staff acceptance. COPD/

CHF were chosen as exemplar conditions due to their cur-

rent and predicted high volume and associated service

demand. The diversity of delivery of telehealth services

meant that limiting the review to two health conditions was

appropriate.

Design

A systematic search focused on research addressing front-

line staff acceptance of telehealth was conducted. For the

purposes of the review, the term ‘telehealth’ was a primary

search term, but it should be noted that inconsistent use of

terminology (e.g. telehealth, telemedicine and telemonitor-

ing) impacted on study selection, as a significant number of

articles had to be located in full-text form to ascertain the

nature of the equipment used within the study. Similarly,

‘front-line staff’ needed to be defined; the term is used here

to describe any healthcare personnel involved in the direct

delivery of telehealth or associated patient care. Service

delivery is often conducted through multidisciplinary teams,

with nurses contributing significantly, although job titles

varied throughout.

An initial scoping review identified an absence of rele-

vant randomized controlled trials (RCTs) or cohort stud-

ies. Consequently, all study designs were included in a

mixed-method systematic review to ensure a comprehen-

sive representation of current evidence. Centre for

Reviews and Dissemination methods were applied to

identify and appraise studies, and extract evidence (Uni-

versity of York 2012). Studies were included if they

reported on interventions that used technology to remo-

tely fulfil the healthcare needs of COPD/CHF patients,

including video-phone links and remote monitoring equip-

ment supported by peripherals (e.g. blood pressure moni-

tors, pulse oximeters). Studies were included if they

reported on interventions that used technology to remo-

tely fulfil the healthcare needs of COPD/CHF patients,

including video-phone links and remote monitoring equip-

ment supported by peripherals (e.g. blood pressure moni-

tors, pulse oximeters).

Search methods

Studies were identified using the following electronic

databases: Assia, AMED, British Nursing Index, CINAHL,

Embase, Ovid Medline and Web of Knowledge. Terminol-

ogy was systematically mapped to the appropriate Medical

Subject Heading (MeSH), which ensured full coverage in

Medline and identified keywords for non-MeSH database

searching. The use of controlled vocabulary and wildcard

Table 1 Search terms and structure.

#1 Telehealth or “telemedicine” or telecare or telemonitor*

#2 “Blood Pressure Monitoring, Ambulatory” or “Monitoring, Ambulatory” or “Monitoring, Physiologic” or “Blood pressure

monitoring” or “Respiratory Function Tests” or “Vital signs monitoring”

#3 “Heart failure” or CHF or “Pulmonary Disease, Chronic Obstructive” or COPD

#4 #1 OR #2 AND #3

#5 Limit #4 to 2000-current

#6 “Attitude of Health Personnel” or “Nurse-Patient Relations” or “Nursing Staff, Hospital” or “Health Knowledge, Attitudes,

Practice” or “Health Personnel” or “Workload” or “Communication Barriers” or “Inservice Training” or “Empathy” or Staff

workload or staff perspective* or Clinical champion* or “Capacity Building” or “Critical Pathways” or Care pathway* or “Decision

Making, Organizational” or “Capacity” or Change management or “Delivery of Health Care, Integrated” or “Diffusion of

Innovation” or “Leadership” or Strategic planning or “Organizational Culture” or “Organizational Innovation” or “Organizational

Objectives” or “Planning Techniques”

#7 #5 AND #6

MeSH terms in inverted commas; wildcard operators represented by *.
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operators adapted the search strategy for each database.

Search results were limited from 2000–January 2012, and

restricted to papers published in English. Technology tri-

alled pre-2000 was considered less relevant, as previously

identified factors that have prevented mainstreaming of

devices in practice, such as internet connectivity, have rap-

idly improved (e.g. from Public Switched Telephone Net-

work (‘dial up’) internet connections to Digital Subscriber

Line (DSL) provision). Search terms included variants on

telehealth and associated monitoring of vital signs; CHF or

COPD; and behavioural factors, including ‘Attitude of

Health Personnel’, and ‘Organizational Culture’. Full search

terms and structure are outlined in table 1.

Other sources used to identify relevant studies included

index searches of the Journal of Telehealth and Telemedi-

cine and Telemedicine and e-Health Journal, reference lists

and citation searching. IEEE Explore was used to locate

relevant conference papers. The OpenDOAR search

engine, which searches across university institutional repos-

itories, was used to identify conference papers that might

not have been indexed. NHS Evidence (www.evidence.nhs.

uk) was used to identify appropriate grey literature, and

the Cochrane Central Register of Controlled Trials data-

base was used to identify potentially relevant trials. Men-

deley Desktop reference management software was used to

organize the results of literature searches and store anno-

tated PDFs.

Search outcome

The search identified 471 titles and abstracts, which were

then reviewed. Lack of clarity in some abstracts about the

inclusion of factors outlining acceptance led to a relatively

high number of full-text articles (137) being obtained and

read in more detail, leading to the exclusion of 123 articles

(Figure 1). Two reviewers evaluated studies against relevance

criteria, and discrepancies between the reviewers were

resolved in discussion with the wider study team. Reasons for

exclusion included publication language other than English,

long-term condition other than COPD/CHF and no discus-

sion of front-line staff acceptance or usage. Table 2 outlines

the 14 articles (reporting 10 different studies) that met inclu-

sion criteria and form the basis of the review. Studies were

not excluded on the basis of quality or study design.

Quality appraisal

The diversity of methods in the included articles meant that

various validated tools were used to assess study quality. As

no studies met recognized quality criteria for grade A evi-

dence according to Cochrane hierarchy of evidence, the

decision was taken not to exclude relevant studies on quality

criteria (Higgins & Green 2011). For the four quantitative

surveys and quantitative elements of the mixed-methods

studies, the ‘Quality Assessment Tool For Quantitative Stud-

ies’ was used to assess the validity, appropriateness of

sample, analytical methods and study design (National

Collaborating Centre for Methods & Tools 2008). In all

cases, quantitative data were provided by survey or ques-

tionnaire, which was appropriate as the aim was to ascer-

tain attitudinal data. Similarly, for the ten qualitative studies

and elements of the mixed-methods studies, the Critical

Appraisal Skills Programme (CASP) ‘10 Questions To Help

You Make Sense Of Qualitative Research’ tool was used,

supplemented by work on the quality of qualitative research

(Long & Godfrey 2004, CASP 2006, Walsh & Downe

2006, Daly et al. 2007).

The data extraction process assessed appropriateness of

the study design, aims and evaluative rigour of methods.

While papers were not excluded on grounds of quality, this

appraisal process highlighted small quality issues with many

of the papers, for example, inadequate description of

aspects such as sample characteristics, recruitment methods

or fieldwork (CASP 2006, Higgins & Green 2011, Univer-

sity of York 2012). The overall quality of the papers was

adequate, with the methods of analysis and overall study

designs of acceptable quality, addressing clearly focused

issues using methods appropriate for the research question.

471 citations
identified

137 full text
articles retrieved
and assessed for

eligibility

14 references
describing 10

studies included

123 excluded:
relevance

334 excluded:
28 duplicates

25: non-English
language

2: pre-2000
279: relevance

Figure 1 Flowchart of study selection process.
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Data extraction

Data were extracted using a tool based on previously dis-

cussed resources, modified to record both qualitative and

quantitative data. The data extraction tool (Table 3) was

designed to ‘incorporate both descriptive (what was done)

and evaluative (how well it was done) elements’ (Long &

Godfrey 2004). Data were extracted by one reviewer and

discussed by the review team. Results data were extracted

verbatim, then grouped into themes arising from the results.

Data are reported as presented in the studies, and only data

relating to staff were extracted. One exception was if studies

included a comparison of staff and patient views, which pro-

vided data relevant to review questions. As several studies

did not specify the job description of the staff, and no studies

provided demographic details of the sample, data about all

front-line staff were included. All identified papers addressed

concerns of staff currently using telehealth, with one supple-

menting this with a prospective survey of attitudes.

Synthesis

The heterogeneous, and mostly qualitative, nature of data

to be extracted meant that it was not appropriate to use

statistical techniques to synthesize it. The available quanti-

tative data examined different elements of service provision,

e.g. frequency of visits, nurse perceptions of accuracy, and

so were not comparable. Thematic analysis (Charmaz

Table 2 Characteristics of included studies.

First author Year Location Study design/methods Participants, including patients Duration (months) LTC

Dinesen 2011 Denmark Qualitative/observation/

interviews/documentary

analysis

6 GPs/6 hospital staff/6

nurses/8 district nurses/

22 patients

N/S COPD

Giordano 2011 UK Mixed/observations/online

questionnaire/focus groups

8 health/6 social care staff

for questionnaire/6

focus groups

36 COPD/CHF

Hibbert 2004 UK Qualitative/observations 12 telehealth nurses 13 COPD

Hibbert 2003 UK Qualitative/observations 12 telehealth nurses 12 COPD

Horton 2008 UK Qualitative/focus groups/

observations

3 healthcare professionals/1

call centre representative

12 COPD

Johnston 2010 UK Qualitative/interviews/

focus group

14 patients, 10 carers,

4 individual staff interviews

and one staff focus group

N/S CHF

Lamothe 2006 Canada Qualitative/observations/

interviews/document

analysis

82 individual interviews and

5 group interviews with

managers, partners, professionals

and patients

42 COPD/CHF

MacKenzie 2010 UK Mixed/questionnaire 83 GPs/3 CHF nurses N/S CHF

Mair 2005 UK Quantitative/questionnaire/

logbooks

14 nurses; 22 patients N/S COPD

Mair 2008 UK Qualitative/interviews/

observations

11 nurses; 9 patients 14 COPD

Mair 2007 UK Qualitative/interviews/

observations

38 policy makers, clinicians,

technologists, health service

managers, patient advocates/11 nurses

N/S COPD

Oudshoorn 2009 Netherlands Qualitative/document

analysis/interviews

10 (3 heart failure nurses/1 nurse/1

physician/1 manager/1 cardiologist/2

health insurance company managers/1

business development manager)

23 CHF

Shany 2010 Australia Quantitative/acceptance

questionnaire/routine

measurement of phone

calls, visits, frequency

of system log in

42 patients within RCT, participating

clinical staff

11 COPD

Sharma 2010 UK Qualitative/focus groups/

observations

16 staff/3 focus groups N/S COPD/CHF

N/S, not specified.
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2006) and narrative synthesis were therefore used to orga-

nize and synthesize emergent data focusing on what (Popay

J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M,

Britten N, Roen K. & Duffy S, Unpublished data) describe

as ‘exploring relationships within and between studies’.

Results

Included studies

Fourteen papers, detailing 10 different studies, were included;

characteristics of each study are provided in table 2. Eight

papers focused on the use of telehealth for COPD, three

on CHF and three on both conditions. Ten papers were

written and funded by UK sources, with the remainder con-

ducted in Denmark, Canada, the Netherlands and Austra-

lia. Although search inclusion criteria were restricted to

papers written after 2000, 9 studies were published 2008–

2011, with the remaining five published 2003–2007. There

was some grouping of authors, with five papers having F.S.

Mair as first or second author, based on several sub-studies

conducted for one RCT (Mair et al. 2002). Six studies were

also concerned with patient views, aiming to obtain a wider

picture of implementation.

Studies typically identified between one and eleven

different factors that might be barriers or facilitators to

Table 3 Data extracted for review.

Data to be extracted

Study outline Reference details (title, authors, year)

Health condition (COPD/CHF)

Research question

Country of origin

Source of funding

Key findings

Study design and aims Study design (qualitative/quantitative/mixed methods)

Aim of the study

Appropriateness of study design for aims

Ethics Discussion of ethical issues (yes/no)

Research Ethics Committee approval sought

Setting Study duration

Intervention delivery (nurse, GP, hospital-based etc.)

Setting (RCT/home-based etc.)

Appropriateness of the setting/justification for setting (yes/no)

Representativeness Recruitment methods

Number of participants enrolled

Number of participants included in analysis

Number of withdrawals, exclusions, lost to follow-up

Sample selection methods (e.g. theoretically informed, purposive, convenience,

chosen to explore contrasts)

Sample characteristics

Appropriateness of the sample size/recruitment methods

Procedural rigour Data collection methods

Appropriateness of data collection methods (yes/no)

Adequate fieldwork description (account of how the data were elicited; type and range of

questions; interview guide; length and timing of observation work; note taking; recording methods)

Evaluative rigour Data analysis methods

If analysis is thematic, how were the themes derived?

Core outcomes of study/whose perspectives were addressed?

Theoretical framework/appropriateness – how does it guide/inform data collection/analysis

Consideration of relationship between researcher/participants (reflexivity/critical bias) (yes/no)

Clear statement of findings (yes/no)

Interpretation Sufficient data to support findings (yes/no)

Integration into previous findings/location within existing knowledge (yes/no)

Generalizability/transferability

Identified implications for policy/practice

Linked studies

26 © 2013 John Wiley & Sons Ltd
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acceptance, structured under the headings: concerns about

technology; service design; and impact on staff including

the staff–patient relationship. Trust in technology and

concerns about safety underpinned a number of these cross-

cutting themes. Tables 4 and 5 summarize these themes,

with 15 barriers and 10 facilitators identified.

The impact of the integration of telehealth into services

was a key barrier (7 papers), as was the perceived negative

impact of introducing telehealth for the staff–patient rela-

tionship (7). Low expectations of the outcomes of monitor-

ing and no acknowledgement of a need for telehealth were

identified (6). Feelings that introducing telehealth had a

negative impact on staff autonomy and credibility (6) also

need to be taken into account.

While there was overall agreement about identified barri-

ers, there was less consensus about what would help to over-

come them. Having easy-to-use, reliable equipment was

important (7), as was collaborative involvement in service

design (6). Training and support (6) and flexible and respon-

sive services (4) with accurate risk and safety assessments (4)

were also recognized. The remainder of the results section

focuses on these identified barriers and facilitators.

Impact of implementation and integration

If staff had a poor experience with the initial implementa-

tion of telehealth, they were less likely to accept its contin-

ued use in practice (Mair et al. 2008). ‘Teething problems’

are commonly encountered when making changes to services,

but if concerns about service planning and delivery were not

addressed, then acceptance remained low (MacKenzie et al.

2010). When nursing staff were asked to share responsibili-

ties with other health professionals, this could also cause

anxiety (Sharma et al. 2010). Often, telehealth was intro-

duced as a pilot project, which was not continued, and

several studies reported that integration into routine clinical

practice had not been achieved (Lamothe et al. 2006,

Giordano et al. 2011).

Shany et al. (2010) tested the hypothesis that telehealth

would reduce the burden placed on staff, saving time and

unnecessary visits to patients. Burden was measured by the

number of home visits and telephone calls made to patients

in comparison to a control group. While those with tele-

health had fewer home visits (136 compared with 214),

more phone calls were made to them (464 compared with

243); therefore, those with telehealth had more contact with

nursing staff overall, although this difference was not statis-

tically significant (Shany et al. 2010). Staff burden was thus

not reduced by the introduction of telehealth, indicating that

while it altered staff roles, it did not have an impact on the

amount of work conducted. Again, if staff felt that the

implementation of telehealth had not improved workload,

they were less likely to engage with it (Sharma et al. 2010).

Impact on the staff–patient relationship

Staff commented that they gained job satisfaction from hav-

ing the opportunity to have face-to-face contact with

patients (Mair et al. 2008). Nurses saw the change from a

traditional face-to-face model of intervention delivery to a

model mediated by distance and technology as a challenge

to their relationship with patients (Oudshoorn 2009, Giord-

ano et al. 2011). Telehealth was therefore not seen as an

‘integrated client-focused service’ as nurses felt that the use

of technology shifted the focus away from direct contact

with patients (Giordano et al. 2011). Trust was also a

barrier to implementation; ‘unless full trust is…gained;

telehealth service could not become a self-sustaining

abstract system’ (Sharma et al. 2010).

Table 4 Facilitators to staff acceptance.

Facilitators to staff acceptance Occurrence

Easy-to-use, reliable equipment 7

Collaboration 6

Training and support 5

Flexible and responsive working practices 4

Risk and safety assessment 4

Integration into routine practice 3

Personalization and patient feedback 3

Strong leadership and local champions 3

Trust in technology and service design 3

Maintaining quality of staff–patient interactions 2

Table 5 Barriers to staff acceptance.

Barriers to staff acceptance Occurrence

Negative impact of service change/implementation 7

Negative impact on staff–patient relationship 7

Low expectations of outcomes/need 6

Negative impact on staff autonomy/credibility 6

Interoperability, information sharing and data security 5

Technical/usage issues 5

Concerns about user-friendliness 4

Reliability/accuracy concerns 4

Technophobia/lack of confidence in technology 4

Installation issues 3

No reduction in workload/improvements in efficiency 3

Patient safety concerns 3

Poor change management 3

Communication issues 2

Lack of training 2
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While the majority of nursing staff felt that using tele-

health had a negative impact on their relationship with

patients, those who had used the telehealth equipment did

not express the same view (Mair et al. 2005). Patients gave

more positive responses than nurses to statements about

technical and communication issues (Mair et al. 2005).

Similarly, comparison of the views of nursing staff and

patients in Australia found that nurses responded more neg-

atively to questions about telehealth, and thought that

patients found the equipment difficult to use (Shany et al.

2010). Staff felt that patients were too dependent on the

monitoring equipment and not adequately self-managing

their condition, while patients felt that the telehealth equip-

ment reduced anxiety and improved self-management

(Shany et al. 2010).

Low expectations of outcomes and need

Staff often did not deem telehealth to be necessary, either

feeling that automated measurements were not relevant or

not needed. Perceptions of telehealth are vital to accep-

tance; a survey of UK General Practitioners (GPs) found

that the majority of those questioned were not confident

in the policy-promoted notions that access to telehealth

would improve patient care or reduce hospital admissions

(MacKenzie et al. 2010). Only 33% of those surveyed

considered that access to telehealth would improve patient

care, and 27% thought that telehealth would reduce hospi-

tal admission (MacKenzie et al. 2010). Thus, few GPs in

this sample were willing to consider a telehealth solution

for COPD/CHF management (MacKenzie et al. 2010). This

has clear implications for other healthcare practitioners

working in primary care, who may encounter resistance

about telehealth from their colleagues.

Automated objective measurements were seen as inade-

quate in capturing information about symptoms, in contrast

to traditional assessments, which participants described as

being obtained through clinical experience and intuition

(Shany et al. 2010). Thus, telehealth was not seen as mak-

ing a contribution to clinical care and staff were unwilling

to accept its use.

Autonomy and credibility

Changes to caseload management were a further challenge,

which could impact negatively upon staff acceptance of

telehealth (Giordano et al. 2011). Nurses often viewed tele-

health as an extra responsibility, rather than as a tool to

aid efficient caseload management (Mair et al. 2008). Simi-

larly, a lack of control over changes in work routines had

an impact on staff acceptance (Sharma et al. 2010). Main-

tenance of professional identity and credibility was vital; if

nursing staff lacked confidence in using telehealth equip-

ment, they felt that this undermined their professionalism

as perceived by patients (Hibbert et al. 2004, Horton

2008). This lack of confidence appeared to be related to a

lack of training, but more importantly to the changes to

their role – now mediated by technology – which nurses felt

altered the fundamental nature of their job (Hibbert et al.

2004, Sharma et al. 2010). The belief that introducing tele-

health would lead to role removal was repeatedly discussed

(Hibbert et al. 2003, Mair et al. 2008, Sharma et al. 2010).

Easy-to-use, reliable technology

Perhaps unsurprisingly, the reviewed papers recorded that

telehealth equipment was repeatedly mentioned as affecting

acceptance. Installation issues, interoperability, user-friend-

liness, technical issues and technophobia accounted for

twenty-five instances of identified barriers in the reviewed

papers. Trust in the technology was often related to risk, as

healthcare professionals were not confident about the safety

and reliability of the equipment (Mair et al. 2007, Sharma

et al. 2010).

On a practical level, staff interviewed reported that the

expectation that they themselves would install telehealth

equipment was problematic when they did not have the skills

to do so (Mair et al. 2008). Suggestions to improve this pro-

cess included increasing the user-friendliness of equipment,

for example, colour-coding cables to alleviate difficulties in

dealing with unfamiliar equipment (Hibbert et al. 2003).

Tangible problems with interoperability cemented technical

difficulties, with telehealth not being integrated with existing

healthcare technology systems for recording information

(Giordano et al. 2011). Problems with equipment were seen

as a barrier to staff–patient communication because they

inhibited conversation and relationship building; staff stated

that while they concentrated on fixing technical problems,

they felt unable to concentrate on patient needs (Hibbert

et al. 2004). Technical difficulties meant that staff did not

accept the new systems, and studies recommended improved

technical support to avoid problems (Sharma et al. 2010).

Collaboration and flexible services

Strong leadership and service co-design improved accep-

tance of new systems (Giordano et al. 2011). The intro-

duction of ‘clinical champions’ to take a lead role in a

change acceptance model was seen as a valued approach

(Hibbert et al. 2003, Giordano et al. 2011). Recognized
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obstacles to the successful use of clinical champions

included an absence of appropriate, engaged individuals.

The potentially deleterious impact of staff reorganization

on the appointment of clinical champions was also identi-

fied, with service restructure leading to changed roles

(Giordano et al. 2011).

Another facilitator to use was the involvement of staff

and patients in service design; creating a community of

practice built on shared learning assisted with this (Dinesen

et al. 2011). Developing a mutual learning process aided

understanding and helped patients to self-manage as they

accepted more of a partnership role in their care with

healthcare professionals (Dinesen et al. 2011). Increased

collaboration between medical professionals within newly

created multidisciplinary teams formed to deliver telehealth

was also seen as a positive outcome (Lamothe et al. 2006).

Involvement of patients and front-line staff in the participa-

tory co-design of services was found to contribute to suc-

cess in one UK project (Giordano et al. 2011). Initial

collaboration needed to be maintained; a service delivery

model that was flexible to change, and responsive to feed-

back helped to maintain long-term acceptance of telehealth

use (Giordano et al. 2011). Staff valued services designed to

allow them to access a variety of equipment and to make

informed, patient-specific choices about the telehealth

equipment in use (Horton 2008).

Training and support

Staff training was repeatedly suggested as a facilitator to

acceptance in that it can improve confidence; aid familiarity

with the technology; improve collaborative working

between patients and nurses; and assist with caseload man-

agement (Lamothe et al. 2006, Horton 2008, Mair et al.

2008). Two papers also commented on a lack of training as

a barrier to acceptance, and identified individual training

sessions as a potential method of increasing acceptance

(Hibbert et al. 2003, Giordano et al. 2011). Ongoing tech-

nical and service support, which included learning how to

recognize and manage technical problems, contributed

towards continued improvements and also maintained

acceptance (Johnston & Weatherburn 2010, Sharma et al.

2010). Despite the identified importance of education and

training, little detail was provided in studies about the

nature of training required or how best to deliver it.

Patient safety and risk assessments

Patient safety concerns, which could be overcome using

appropriate risk and safety assessment, were mentioned on

7 occasions (Table 4), and the reviewed literature suggests

that staff perceptions of medico-legal risk contribute to

their acceptance or rejection of telehealth (Mair et al.

2007). Interpretations of risk include an awareness that

staff feel they have an ethical responsibility for patient care

that is not met by replacing face-to-face care with tele-

health. Staff in this study also identified that concerns about

risk could be used as a potential justification for a lack of

acceptance and as ‘a method of resisting change’ (Mair

et al. 2007).

Front-line staff were concerned that symptoms that

would normally be addressed in a face-to-face consulta-

tion would not be detected via telehealth (Mair et al.

2008). The nature of the traditional face-to-face health-

care encounter contributed to a lack of trust in new tech-

nologies (Oudshoorn 2009). Nursing staff interviewed in

four studies described a need to physically see the patient

to reassure themselves that the patients’ condition was

being appropriately managed (Hibbert et al. 2004, Mair

et al. 2007, Oudshoorn 2009, Sharma et al. 2010). The

perceived impact of changes to staff–patient relationships

rests on these concepts of trust and proximity to patients,

with staff often required to relinquish making frequent

visits to patients using telehealth. Transferring the respon-

sibility for condition management to the patient caused

anxiety for staff; staff did not trust patients to self-moni-

tor and make judgements about health-related matters as

effectively as professionals (Mair et al. 2008). Instead,

telehealth was regarded by staff as a system in which pro-

fessional critical judgement was not as central to clinical

decision-making, leaving patients at risk of potential

harm.

Discussion

While only a small number of appropriate studies were

included in this review, valuable lessons about telehealth

implementation can still be identified. The papers reviewed

here show that the focus on staff perspectives is quite a

recent one, emphasizing the growing appreciation that staff

awareness and acceptance are key to implementation.

Although some barriers and facilitators discussed in this

paper can be found within the wider literature about imple-

mentation science, such as training and improved change

management processes, telehealth-specific aspects of service

implementation can also be defined.

The key issues identified are as follows. First, the imple-

mentation of telehealth needs to have the support of staff.

Without staff support, pilot projects are often not sustain-

able or successful, and may not be developed further. The
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support of staff is also needed at the design stage and the

studies show that the involvement of staff in service design,

before the roll-out of telehealth, aids acceptance. Second,

staff need to feel that they will continue to use their clinical

knowledge and judgement in patient management while

using telehealth. This also helps to maintain job satisfac-

tion. Third, the reliability and accuracy of telehealth equip-

ment is important, as, if staff do not trust the equipment to

monitor patient symptoms, then they do not view it as an

improvement to service provision. Fourth, the equipment

needs to be easy to use so that staff can feel confident to

introduce it to patients.

While several of these factors impacting on staff accep-

tance are highlighted in previous work, the studies reviewed

in this article emphasize the centrality of staff concerns to

successful implementation, and help produce a critical anal-

ysis of facilitators to acceptance. Key areas in addressing

staff concerns include the provision of training and engag-

ing with all relevant stakeholders when implementing a new

system. Very practical aspects, such as ensuring adequate

arrangements for installation, also need to be considered.

The evidence presented here suggests that involving staff

in service design, and in service delivery, may increase

acceptance of process change. The recent UK Whole Sys-

tems Demonstrator RCT supports the above claim in that

it concluded that ‘service innovation can sometimes take

longer than product innovation’ and this suggests that

front-line staff should be seen as stakeholders in service

development (Clark & Goodwin 2010). One method of

achieving this may be to address service needs and imple-

ment infrastructure first, before investing in equipment,

rather than purchasing equipment and then trying to

change practice. Further research should involve staff in

service design to assess the impact on the implementation

and take up of telehealth. While several articles recom-

mended the use of clinical champions as a facilitator to

successful telehealth implementation at scale, a recent

study examining telecare concluded that the role of the

clinical champion can be contested when aiming to

achieve change (Hendy & Barlow 2012). Issues such as

staff reorganization can impact on the use of clinical

champions, breaking down established partnerships. Ser-

vice expansion had mixed effectiveness depending on the

relationship between clinical champions and other staff

(Hendy & Barlow 2012).

Limitations

Review limitations include the quality of reporting in

included studies, which restricted the data that could be

extracted about service implementation. For example, many

studies introduced telehealth in a RCT environment, and

there was little discussion of the timeline of the introduc-

tion of the technology, which might influence acceptance.

There was also inadequate detail about telehealth technical

specifications and manufacturers. While there is value in

comparing patient and staff acceptance, studies reviewed

here often focused on patient views to the detriment of

detailed analysis of staff acceptance.

Nursing implications

The ageing population and initiatives to increase the number

of patients using tele-technologies to manage long-term con-

ditions (e.g. 3 Million Lives in the UK) suggest that nurses

may be expected to engage with telehealth in their working

practices at a greater scale (Department of Health 2011).

Drives to increase patient self-management also increase the

likelihood that telehealth will begin to form a core part of

the care pathway for various long-term conditions (Depart-

ment of Health 2010b). This process needs to be managed

successfully to minimize impact on staff; acknowledgement

of the impact on staff roles is also essential to ensure that

changes are carefully managed. The involvement of nursing

staff in service re-design and equipment choice will help

improve telehealth acceptance. Training and continuing pro-

fessional education may raise awareness of telehealth and

ensure that nurses are ready to implement telehealth within

the care pathway when required. Nurse awareness of how

telehealth can enable them to complete some routine moni-

toring tasks remotely is vital, rather than implementation

being seen as a challenge to professional identity and com-

petence. Framing this in relation to policy and practice, it is

clear that if the needs of patients with long-term conditions

are to be met using technology, then the changing needs of

staff also require consideration. Concerns about the safety

and reliability of equipment need to be acknowledged and

overcome. This presents a challenge to the telehealth indus-

try, which should focus on user-friendliness and reliability

by engaging with front-line staff feedback.

Conclusion

The extent of front-line staff acceptance of telehealth has

an impact on its wide-scale implementation. The results of

this review strongly suggest that staff acceptance is critical

to service innovation, and is currently a neglected area of

research. As stated by one staff member, ‘if I had the choice

between a visit or tele [health] I would always do the visit’

(Mair et al. 2007). Until telehealth is viewed by health

30 © 2013 John Wiley & Sons Ltd

L. Brewster et al.



professionals as equal to, or better than, a home visit, there

will be challenges to implementation.

This review shows that there needs to be an acknowl-

edgement that implementing telehealth affects the nature of

care. It is not simply a question of replacing face-to-face

care with technology, and support needs to be given to staff

to ensure that they are able to use their skills, judgement

and knowledge within this changed context.

The scope of the reviewed research limits the conclusions

that can be drawn, but there is the potential for further

translational research to ascertain the best practice for over-

coming these identified barriers. Several recommendations

can, therefore, be made about how to promote, introduce

and sustain telehealth initiatives. While many of these cen-

tre on providing training and information, as is typical of

change management, conclusions can be drawn about the

specific nature of this training, which needs to focus on

refining processes and maintaining a strong staff–patient

relationship, as well as ensuring that training about equip-

ment use considers staff confidence. Concerns about role

removal and changes to responsibilities also need to be mit-

igated if staff are to accept telehealth. This narrative synthe-

sis of current quantitative and qualitative evidence shows

that if telehealth is to be implemented at scale, its use for

the management of long-term conditions will need to be

normalized, and front-line staff acceptance will play an

integral role in achieving this in practice.
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