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ABSTRACT:

Introduction: For rural and remote clinicians, quality education is of this integrative review were to examine what telehealth
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time, expense constraints and lack of an onsite educator. The aims ~ and characteristics of telehealth education for rural staff, evaluate
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current telehealth education models, establish the quality of
education provided through telehealth along with the facilitators or
enablers of a successful service and develop recommendations for
supporting and developing an education model for rural and
remote health practitioners through telehealth.

Methods: An integrative review was conducted following the five-
stage integrative review process. Searches were conducted in the
electronic databases CINAHL, Medline, Nursing & Allied Health
(Proquest), PubMed, Johanna Briggs Institute Evidence Based
Practice (JBI EBP) and Embase.

Results: Initial searches revealed more than 7000 articles; final
inclusion and exclusion criteria refined results to 60 articles to be
included in this review. Included articles were original research, case
studies, reviews or randomised controlled studies. Countries of
origin were countries in North and Central America, the UK, Europe,
and Africa, and Australia and India. One issue noted with this review
was classifying rural and remote; contexts used included rural,
remote, regional, isolated, peripheral, native communities and outer
regional or inner regional.

Sample sizes in the studies ranged from 20 to more than

1000 participants, covering a broad range of health education
topics. Delivery was mostly by a didactic approach and case
presentations. Some included a mix of videoconferencing with face-
to-face sessions. Overall, telehealth education was well received,
Keywords:

with participants reporting mostly positive outcomes as signified by
feeling less isolated and more supported.

One interesting result was that quality in telehealth education is
poorly established as there appears to be no definitions or
consensus on what constitutes quality in the delivery of telehealth
education. Very few studies formally tested increase in skill or
knowledge, which is usual with professional development programs
that do not result in further qualifications. For those that did assess
these, formal knowledge and skills assessment indicated that
telehealth using videoconferencing is comparable to face-to-face
training with significant benefits related to travel reduction and
therefore cost. Recommendations were difficult to synthesise
because of the broad issues uncovered and lack of quality in many
of the studies.

Conclusion: The applications for telehealth are still evolving, with
some applications having poor evidence to support use. Overall,
telehealth education is well received and supported, with positives
far outweighing negatives. Anything that can improve connection
with a community and decrease isolation experienced by rural
clinicians can only be beneficial. However, further planning and
evaluation of the quality of delivery of telehealth education and
addressing how education outcomes can be measured needs to be
addressed in this widely growing area of telehealth.

education, in-service training, remote health services, rural health services, staff development, telemedicine, telehealth, videoconferencing.

FULL ARTICLE:

Introduction

Accessing education in rural and remote settings can be
challenging for health practitioners. Telehealth education with
videoconferencing (VC) as a main delivery mode is widely
researched. Research is well established for telehealth to provide
patient education and follow-up appointments, but little is known
about the impact of telehealth education using VC for rural and
remote health practitioners, and several recommendations note the
need for further exploration'?2.

Telehealth as defined by the International Organization for
Standardization is the ‘use of telecommunication techniques for the
purpose of providing telemedicine, medical education, and health
education over a distance’3. For clarity, telemedicine has a narrower
focus of clinical services that are remotely delivered, with the
International Organization for Standardization definition as the ‘use
of advanced telecommunication technologies to exchange health
information and provide healthcare services across geographic,
time, social and cultural barriers’3. VC is described as ‘electronic
form of communications that permits people in different locations
to engage in face-to-face audio and visual communication. Also, a
collection of technologies that integrate video with audio, data, or
both to convey in real time over distance for meeting between
dispersed sites3.

VC is one of the most common models of audio and visual
technology used to provide telehealth and telemedicine. This article
talks about telehealth predominantly and VC specifically as a form
of providing health professionals from rural and remote locations
an opportunity to connect with colleagues and gain support for

patient care, refer patients and many other aspects that historically
were a ‘refer and treat’ process, without connection to specialists in
real time.

VC is becoming more widely used in telehealth, including to provide
education to health practitioners in rural or remote settings. Quality
education opportunities in rural and remote settings have
traditionally been difficult to access because of geographic
isolation, travel, time and expense constraints and often the lack of
an onsite educator. Within telehealth, VC is promoted as a
practicable alternative for educational opportunities*?, but like all
new technology approaches, uptake has overtaken evidence for
use. When establishing their own telehealth education approach,
the authors found gaps in the literature related to how telehealth
has been used for specific education in rural and remote settings,
along with little evidence about education strategies and their
modes of delivery strengths and weaknesses. Therefore, this review
was undertaken to identify, evaluate and synthesise the available
evidence for using telehealth for education of rural and remote
healthcare providers.

The objectives of this integrative review were to: (1) determine the
existence and characteristics of telehealth education in rural and
remote setting; (2) evaluate current telehealth education models
and resources; (3) establish the quality of education provided
through telehealth along with the facilitators or enablers of a
successful service; and (4) develop recommendations for supporting
and developing an education model for rural and remote health
practitioners through telehealth.

Methods

Research design



An integrative review was undertaken following the five-stage
integrative review process described by Whittemore and Knafl®
consisting of problem identification, literature search, data
evaluation, data analysis, and presentation.

Data sources and search strategy

Searches were conducted in the electronic databases CINAHL,
Medline, Nursing & Allied Health (Proquest), PubMed, Johanna

Briggs Institute Evidence Based Practice (JBI EBP) and Embase, using

the strategy outlined in Table 1. Studies that were published in

English post-2007, to reflect current telehealth education models,
were included in the review. Reference lists of included studies were
then hand searched for potentially relevant articles and included in
the search results.

Table 1: Search strategy applied to databases

Search number Search terms

S1 Doctor or medical officer OR MO OR medical physician

S2 Registered nurse OR nurse OR RN

S3 Allied health OR healthcare professional OR allied health care

S4 Rural OR remote OR rural and remote OR isolated

S5 Telehealth education OR video conferencing education OR VC education
S6 (S1 OR S2 OR S3) AND S4 AND S5

Inclusion and exclusion criteria

Studies were included if they were published in a peer-reviewed
journal and met the following inclusion criteria: (1) telehealth to
provide targeted clinical education, training or supervision; (2)
health practitioners including doctors, nurses and allied health; (3)
rural or remote setting (including underserved). Studies were
excluded if they (1) were written in a language other than English;
(2) editorials, commentaries, news items, grey literature, could not
be sourced, poorly constructed or written papers that made
understanding difficult, and if their content did not meet inclusion
criteria. In relation to inclusion criterion 1, targeted clinical
education was related to education about clinical presentation
types rather than health service process or mandatory education
that is not focused on clinical practice. The authors chose to limit
the inclusion of mandatory or process-driven education owing to
the prescriptive nature of this type of education. The main area of
interest was for patient outcomes, practice improvement, or
clinician professional development.

Data extraction

One reviewer (MS) screened all records for relevance to the topic
and excluded articles based on title or abstract that clearly did not
meet the inclusion criteria. Two independent reviewers (PC, MS)
assessed full-text articles for eligibility. Data were extracted by six
reviewers (PC, MS, LT, SW, SWO, COB) and underwent consensus
review until agreement was reached for final inclusion in the review.

Restrictions were not placed on study/methodology quality before
information was extracted from articles and summarised into a table
for review. The following data were collected from the included
studies: first author, country of publication, aim, sample size, study
design/methodology/intervention, relevant results/findings and
recommendations, limitation/bias. This enabled a thematic
summary of the studies’ findings (see Table 2).



Table 2: Thematic summary of the included studies

Theme

Subthemel/details with articles

Improved practice
change

Decreased opioid prescribing, patients on opioids and benzos, no. of opioid users [refs 9, 15, 28, 34, 57]
Increased implementation/testing/screening of patients [refs 35, 53, 58]

Reported practice change/improved clinical practice [refs 25, 32, 41, 43, 44, 53]

Tested practice change [refs 15, 58, 62]

Ripple effect — increased over time for clinics where education was happening [refs 16, 25]

Increased referrals/accessing videoconferencing consultation [refs 15, 19, 22, 26, 57]

Improved clinician

Significant increase in confidence of clinicians (general clinical confidence and confidence to treat) [refs 12, 14, 16, 19, 20, 22, 25,

confidence 30, 39, 41, 47, 57, 58]
Increased clinician Self-reported knowledge gains [refs 10, 12, 20, 25, 31-33, 39, 41, 51, 53, 54]
knowledge Tested knowledge gains [refs 9, 38, 48]

Increase in certified staff [ref. 59]

Application of knowledge to practice context, increased awareness of guidelines for practice [refs 9, 12, 19, 31, 41, 49]

Be a resource for others after education: participants reported ripple effect of education because they would share knowledge and
be a resource for colleagues after they participated in education [refs 16, 25, 41]

Improved self-

Increased self-efficacy [refs 14, 20, 25, 32, 39, 45, 53, 60]

efficacy
Increased clinical Tested competency [ref. 51]
competency Self-reported clinical competency [refs 10, 12, 20, 31, 54, 65]
Extends scope of practice for some clinicians by using clinical supervision and by increasing confidence to treat [ref 64]
Sense of Developed sense of community, which is important because this decreased isolation; decreasing sense of isolation important to rural
community and and remote practitioners [refs 12, 16, 26, 27, 39, 42, 49, 55, 57, 60]
interaction Could access education/professional development [refs 11, 21, 23, 24, 42, 64, 66]

decreases isolation

Access/collaborate with MDT members [refs 12, 29, 49, 63]
Access support from peers [refs 11, 24, 66]

Good opportunity for debriefing [ref. 24]

Decreased stress [ref. 16]

Viewing recorded sessions highlight practitioner isolation [ref. 16]

Improved patient
outcomes

Decreased HbA1c [ref. 56]

Decreased mental health presentations to the emergency department [ref. 25]

Prevention of HIV transmission between mother and baby [ref. 41]

Case conference/studies contributes to improved patient outcomes and clinician confidence [refs 11, 24, 28]
Clinicians reported improved health outcomes for patients [refs 11, 25, 65]

Reduction of patient travel to access the care needed [refs 22, 52, 63]

Satisfaction, activity
and reach equals
acceptability and
feasibility

Reach was reported as a measure of acceptability, and feasibility with no drop out or low attrition as a feature of this, authors
described expanded reach as a positive outcome [refs 24, 39, 50, 60]

Almost all studies reported high satisfaction levels with the education provided [refs 12, 18, 19, 21, 23, 24, 27, 28, 30, 32, 38, 47,
51-54, 60, 61, 65]

Successful VC
education has
specific

characteristics

Participants reported positive features of education being:
* Interactive group discussions supported more learning than non-interactive sessions [refs 23, 29, 38, 39]

* Increased professional support [refs 11, 25, 47, 57]

e Relevance to clinical practice [refs 24, 29, 39, 61]

o Useful (more useful for doctors and nursed compared to allied health) [refs 23, 47, 48]

e Having a variety of presentation topics [ref. 30]

o Where interactivity was a focus, able to develop clinical reasoning [ref. 55]

* Repeated education sessions increase uptake [ref. 47]

e Locally generated content increased local uptake of VC education [ref. 47]

« Didactic sessions and case stucies of equal value [ref. 49]

e An opportunity to connect with cther rural and remote health practitioners (networking for support) [refs 13, 19, 45, 63, 64]

« Availability of telehealth (videoccnferencing) education improves recruitment/retention of young practitioners to rural and
remote locations [refs 13, 67]

* Motivations to attend included upgrade skills, knowledge and gain confidence in treatment provision [refs 11, 37, 49]

« Clinical supervision via videoconferencing provided patient benefits (staff more confident to treat locally) [refs 22, 47]

s Able to develop more reflective models of practice [ref. 19]

e Can ask for future education topics to suit needs [ref. 24]
Other feedback:
e  Education not valuable when didactic only — want more case studies and interactivity — if not interactive, face-to-face
teaching is superior. Face to face rated higher than e-learning web only content, videoconferencing rated higher than e-
learning (facilitators state easier to verbalise complex case study than write them) [refs 37, 55]
Teachers using videoconferencing to support and teach must be:
e knowledgeable [ref. 4]
e approachable, personal [ref. 52]
«  comfortable with topic [ref. 4]
« comfortable on camera [ref. 4]
o comfortable with equipment and technology [refs 42, 63]
« comfortable with teaching techniques [ref. 4]
o able to create a confidential, comfortable and safe learning environment [ref. 52].
Educator training:
o Nurse educators need support to adapt style to videoconferencing sessions [refs 4, 52]
e There is a specific format needed for successful videoconferencing teaching [refs 4, 52]
« Nurse educators need to be comfortable and confident in front of camera otherwise negatively impacts on user uptake and
engagement [ref. 4]
Users need orientation to teach and teaching style/expectations:
« need to have an orientation to the technology (otherwise less likely to use in future or get best use of the teaching session)
[ref. 52]
Consistency:
« Single point of contact for enquiries important [ref. 63]
e Consistency of content important in repeated sessions [ref. 48]




VC education is
acceptable and
feasible for rural
and remote
clinicians

Videoconferencing education reported to be acceptable and feasible in most areas (except where low level of internet available) and
as good as a face-to-face lecture [refs 4, 38, 48, 60]

Videoconferencing education is a viable system to overcome barriers associated with accessing education in rural and remote
areas. Remote and rural staff feel that videoconferencing is a good professional development option, particularly in areas where
access to education was scarce and it was difficult to gain cover for leave to travel for education [refs 21, 23, 24, 27, 37, 40, 47, 48,
52, 65]

Pass rates similar between videoconferencing education and face-to-face education with no difference in time taken to complete
education [refs 37, 51]

No difference in knowledge retention comparing videoconferencing to face to face [ref. 46]

Decreased staff travel time due to geographical isolation [refs 24, 27, 37, 63, 65]

Increased willingness to enrol and learn [ref. 37]

Attend education more regularly [refs 19, 37]

Increased flexibility to help with personnel variability and distance from education site [ref. 33]

Met significant need in rural and remote practice because it gives access to information, conversations with tertiary staff, support and
maintain confidence in providing care [refs 4, 22, 24, 47]

Desirable to have access to continuing education that is live and interactive and accessible (videoconferencing) [refs 13, 38, 65]
Shorter education time recommended (education was 5-7 hours long via videoconferencing), increased frequency and repeated
sessions at different time frames [ref. 32]

ECHO model is proven to be acceptable and transferrable to almost any topic area, and can be a source of rapid evidence
dissemination [refs 11, 12, 33, 36, 58]

Telehealth/videoconferencing teaching is superior to e-learning (online web content) due to ability to be interactive, real-time
connection as learners can get clarification immediately, but needed local clinical champions to support uptake to increase
implementation/intervention integrity and sustainability [refs 27, 35, 36]

Where infrastructure already available, online and videoconferencing is much more cost-effective than face-to-face training (face-to-
face is five times more expensive than online) [refs 22, 35, 38, 65]

Technology can
support or hinder
education in rural
and remote
communities

Technology:

« Videoconferencing technology is relatively easy to use, convenient, not a lot of issues [refs 22, 32, 38, 63].

«  Where technology issues were experienced, this was mitigated (as far as participant satisfaction) by the connection
between facilitator and participant [ref. 19).

e Over time, facilitators become more effective in troubleshooting technology issues in real time.

e Computer-based training well accepted in many environments [ref. 17].

« DVD vs videoconferencing teaching — no difference in knowledge retention. Where internet is poor, DVD is preferred. DVD
also can be watched multiple times (in this case, participants could not ask questions of teacher in the videoconferencing
sessions, therefore not interactive) [refs 18, 46],

Technology issues:
e DVD and videoconferencing but at least DVDs could be watched later [ref. 46]
Poor quality audio and video decreases satisfaction [refs 24, 37]
Overloaded hospital servers decrease ability for local infrastructure to be successfully used [ref. 24]
IT support needed to be available for rural and remote staff [ref. 42]
Connection issues [refs 24, 33, 37, 46, 49]
Must be able to be used on mobile devices [ref. 49]
With poor bandwidth, easier to hear than to see presentations [ref. 38]

Weak measures
used to identify
success

Unclear if self-reported confidence, knowledge and skill gains are representative of actual (tested) gains or clinical competence [ref.
]

In cohorts where testing confidence to treat across cohorts related to training received, rural and remote practitioners more confident
to treat than metropolitan or regional practitioners [ref. 47]

Less positive outcomes for some topic areas compared to others (more positive in pain management, opioid prescribing; not as
effective in mental health or specialist pain like cancer pain management). Some felt HIV care should not be integrated into wider
PCP systems - reluctance to give up ownership of management or share ownership and therefore sharing knowledge and education
[refs 26, 40]

Some participants unable to identify how their practice would change due to education received [ref. 21]

Knowledge construction not achieved in some cases despite interactivity and educator encouragement [refs 42, 67]

Barriers to uptake
include resourcing,
scheduling and
ease of use

Program complexity (sequencing) makes it difficult and less user friendly for participants [ref. 54]

Costs:
¢ Insome areas, infrastructure is not available for reliable and fast enough internet to allow for video streaming [ref. 46]
* Cost-effectiveness and sustainability often are not measured [ref. 15]
e DVD is cheaper and easier in places with no internet [ref. 46]
e Associated costs with providing support when needed [ref. 52]
« Costs of protecting time of receiving clinician staff to access education [ref. 43]

¢ Not all user organisations can provide infrastructure to support videoconferencing teaching [ref. 20]
Scheduling:
« Time of session and frequency = big impact on being able to attend [refs 16, 24, 49]
e  Length of time — some sessions too long to be able to commit to [refs 30, 32]
« Time constraints when others are in charge of scheduling patient care into clinician time and education time is not protected
[refs 41, 43, 54]
¢ Clashes in scheduling with other events [ref. 41]
e Lack of time to use resources identified in training [ref. 45]

Results

Study selection

The initial search using the search terms within the six designated
databases yielded 7122 articles. To improve relevance of the search,
a further screening of title and abstract only was applied to three
databases — Nursing and Allied Health (Proquest), PubMed and
Embase databases — as they had identified 4661, 1422 and

487 articles respectively. This screening reduced the total number to

independently assessed 117 full-text articles for eligibility. An
additional 79 studies were identified after reference list searching of
all included articles and were added to the review. These studies
were not identified in the initial search because of the variability of
keywords that authors had attributed to their articles. A further

21 articles were excluded during data extraction and a final total of
60 articles were included in the study (Fig1).

A detailed summary of the 60 included studies is given in
Supplementary table 1.

914 articles. Duplicates were removed and then records were
screened for relevance to topics. Then two reviewers (PC, MS)
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PubMed (NLM)
JBI EBP (OvidSP)
Embase

Total records

through

CINAHL (EBSCOhost)

Nursing & Allied Health (Proquest)

n=207
n=2324
n=42
n=120
n=21
n =200
n=914

!

Records after duplicates removed

Duplicates removed

n =670

I

Records screened for relevance to topic

Screening

n =244

Records excluded based on
title or abstract

n =670

}

n =634

=117

including doctors, nurses and allied health; rural or

Eligibility

published in English; peer-reviewed

services; not rural or remote setting; not in English;
editorials or news items; unable to retrieve

Full-text articles assessed for eligibility

Inclusion criteria applied: telehealth to provide targeted
clinical education, training or supervision; health practitioners

setting (including international); primary research studies;

Exclusion criteria applied: telehealth to provide clinical

Additional articles identified
through reference list searching
n=81

remote

Full-text articles excluded
n=36

discussion,

!

Studies re-assessed for inclusion

Articles excluded during data
extraction

n=81

l

Studies included in analysis
n =60

n=21
Not rural/remote = 6

Unclear aims, methods and/or
outcomes = 6

Implementation only, no evaluation
of outcomes = 3

Study protocol = 2

T for only =2
Telehealth for supervision only = 1
Focus on patient care, not
education =1

Figure 1: Modified PRISMA flow diagram of included studies.

Study characteristics

h8-57 conference abstracts®869, case

h4,66

Studies were original researc
61-63 [oyio\s64.65
randomised controlled trial®. (See Supplementary table 1 for

details about study methodology.)

studies , reviews and original researc ,ora

Supplementary table 1: Characteristics of the included studies
Countries of study intervention

Over half (60%) of the included studies were conducted in the USA
only?-1214-16.20,21,23,25-2730-3234-36,40,41,44 45,48-51,5456-62,67
)

followed by a smaller number of studies in
Australia2429.42434752,6364 4o 1-16195253556566 1o JK3755 the
USA and Europe33, US-affiliated Pacific Islands'?, Africa%1318,

Guatemala38, India3®, Norway22 and Madagascal‘s.
Context

There was a range of contexts used to describe the healthcare

setting in the included studies, including

ru ra|15,18,19,21,23,27,28,30,32,33,38,40-46,48,50,51,55,58,60-64,68[
14,18,35,52,54,63,67 17,24,53,56,64,66

9253336

, rural and remote , rural and

10-12,31,39,49,57,59,67

remote

underserve , underserve , rural, remote
or underserved'®, isolated'3, regional®?, rural and regional®3,
peripheral3?, remote military army and navy medical facilities3234,
native communities2%45 and US-affiliated Pacific Islands'?. More
specifically, one study®” used outer regional, inner regional, remote
and very remote locations. One study?! classified ‘rural’ as defined
by the Health Resources and Services Administration Shortage

Designation Branch, US Government.

Population

Populations were divided into two specific groups, including the
healthcare professional cohort who was receiving the education and
the patient population the clinical topic was focused on. For
example, studies focusing on the type of healthcare professional
targeted included primary healthcare practitioners
only111625,3653586168 ;rses only38515268 physiotherapistsSs,
and psychiatrists and psychiatrist trainees?”. Some studies targeted
the clinical topic to a particular patient cohort, including

veterans‘“5'2&40’42’54'56, Ind igenous grou p520,21,28,32,45
13334

, current
military personne and those in prison environments12:59,

Within these studies, the majority (12 of the 16 studies) targeted
multiple health practitioner disciplines servicing those particular

patient populations.
Sample size

Of the included studies, participant numbers ranged from fewer
than 20 participants'8395556586266 51_50 participants®-
11,13,14,16,20,26,30,37,38,40,41,43,45,46,5152,67 5_

100 participants7.384249.5461 101_500 participants'519.21.23-
2933,3547485359.68 500-999 participants313650
more than 1000 participants32. The smallest number of participants
was 192, and the largest number of participants was 107932, In four
studies, the sample size of participants was not specified; however,

, and one study with

the number of clinics and patients treated was provided
instead12223463 | one study, the sample size of participants,

number of clinics and patients treated was not given®°.

Interventions



Forty-nine studies applied a single combined intervention. This
usually included didactic VC, along with case study discussions
and/or interactive questions®-16:18-24,26,27,29-4144 45 47,49-5456-
6367.68 One study applied a combination of e-mentoring and
group-based case study discussions3>. Two studies compared two
individual interventions — VC and DVD*® and VC versus standard
lecture®®. One cross-sectional study compared two intervention
arms — educational sessions with case study discussions against two
control groups; another study compared four intervention arms —
VC, audioconferencing and ‘live’ lecture including interactive
questioning, and recorded presentation slides (inability to ask
questions)'7.

Topics covered by telehealth education

Pain?14.16.26.2831-3450546167 \ 5 the most frequent health topic
delivered by telehealth interventions, followed by psychiatry, mental

and behavioural health1819.2527.3942505361 hapatitis C virus10-

12,15454850,65 5 diction or substance abuse?1632.36.39,5053

diabetes!017:2037.5456 oncology/cancer care1822232852

29,38,55,59,63 |/\/35,40,41,50,57 13,42,65,66

, unclear/unknown
21,64

paediatrics
opioid prescribing , variety of topics
perioperative®'2, oral health'?, metabolic syndrome'’, dementia?4,

916,34 47,60
'

, palliative care

multiple sclerosis3?, antenatal/child health38, medicine?4, sleep#?,
liver disease??, cardiology®#, physiotherapy®>, asthma®?,
dermatology®2, midwifery®® and antiretroviral therapy®8.

Current telehealth education models and resources

Within current telehealth education modules and resources, there
were 10 themes identified: (1) improved practice change; (2)
improved clinician confidence; (3) increased clinician knowledge; (4)
improved self-efficacy; (5) increased clinical competency; (6) sense
of community and interaction decreases isolation; (7) improved
patient outcomes; (8) satisfaction, activity and reach equals
acceptability and feasibility; (9) VC education is acceptable and
feasible for rural and remote clinicians; and (10) weak measures
used to identify success (see Table 2 for a summary of themes and
subthemes).

Most VC education provided used a combination of didactic and
case presentations10.11,14.16,18.20,23,25,26,28-32 36-41,43-45 47,49-
515354,57.59606267 \yhile others used a combination of VC and face-
to-face interactions'93362, The sessions varied in length, often from
30 minutes to 1 hour?831.363856 and yp to 2 hours
duration210.12465360 The frequency of sessions delivered varied
from twice weekly34, weekly1422303153576167 145 monthly?3284547
A discrete education model was identified in the literature called
Project ECHO (Extension for Community Healthcare Outcomes).
Project ECHO accounted for over half of the retrieved literature
(33/60 or 55%), with only three of these occurring outside of the
USA. The most common topic for Project ECHO was pain (n=9)
followed by chronic disease management not specified (n=5), then
mental health (n=4). The usual model for Project ECHO was a short
didactic lecture (15-30 min) followed by two or three de-identified
patient case studies with peer-led review of case presentations, and
management recommendations all via telehealth or VC, with a focus
on creating a community of practice to narrow the health disparity
gaps. Project ECHO's focus is to support clinicians to access
collaborative learning in a knowledge-sharing network

model870 Most studies reported on followed closely to the Project
ECHO model, with only some variations in frequency and duration

of sessions, and all were focused on case study presentation. One
study had added in a two-day onsite training session before using
the usual Project ECHO model2®. One study also had their didactic
session pre-recorded, and the debriefing as a live session.

Telehealth sessions were regarded as being as beneficial as face-to-
face sessions3868 while the technology was often challenging to
some participants'324. Educators’ knowledge on how best to use
telehealth or their technical ability also affected (either positively or
negatively) the delivery and provision of education using this
technology, and therefore the development of those providing
education in this way should be ensured to improve delivery and
outcomes17.374244,485254
Most of the education provided was delivered by specialists in the
area or by multidisciplined teams!0.1218,19,22-2529,30,32,33 35-
385051,56,62.63 3 this appeared to have a positive effect by
increasing and promoting the development of professional
networks112325434547.63 |jse of telehealth modalities for education
also had other beneficial outcomes, such as feelings of decreased

16,27,39,4549,57,60 55 \vg|| as an increase in

13,20,63,64

isolation for participants
the availability and access to education opportunities

Participants who had undertaken telehealth education also had
increased levels of self-efficacy and felt that they were able to
better apply what was learned to clinical practice®23:26:283143:60
There appeared to be an increased sense of support being
provided?922 by using a telehealth education model, as well as
increases in the levels of confidence of education
recipients10.19:20222325303947.57 Recipients also reported that they
gained knowledge as a result of attending telehealth education
sessions?10232531414854,64 5 satisfaction levels with education

provided using this technology were high7.19:2324,28,53,60

Quality of education provided through telehealth along with
the facilitators of a successful service

Related to quality of education provided and facilitators of a
successful service, there were three themes identified: (1) successful
VC education has specific characteristics; (2) technology can support
or hinder education in rural and remote communities; and (3)
barriers to uptake include resourcing, scheduling and ease of use
(see Table 2 for themes and subthemes).

Quality is not well established as far as agreed measures of what
quality is. Satisfaction, level of self-reported confidence, knowledge
gains, self-efficacy and engagement are all presented as elements
of good education. Very few studies formally tested increase in skill
or knowledge as is usual with professional development programs
that do not result in further qualifications. For those that do
(perioperative nurses, asthma educators and diabetes educators),
formal knowledge and skills assessment indicates VC is comparable
to face-to-face training with significant benefits related to travel
reduction and therefore cost. Most of the Project ECHO publications
that described clinical supervision relate education to patient
outcomes such as measurable change in practice. Reach, extension
of services through topic areas and new clinical environments, was
presented as proof of acceptability. Although Sevean et al*? and
Chipps et al* touch on teaching styles, teacher comfort, expertise
and ability to adapt to VC teaching, what enables or is deemed as
successful education approaches is not presented in detail. Other
studies relate advice on length of and time of day of the sessions
both affect the ability of participants to attend. Related to this is



ensuring repetition of sessions to allow local uptake, and
advocating the use of local champions to support local uptake,
which all relate to success along with technology quality, ease of
use and access to support.

The quality of education provided through telehealth has so far not
been mentioned or addressed in the literature included in this
study. Most studies report using case-based presentations and
didactic teaching as a chosen method of delivery, but don't refer to

the quality of material that was presented?4101214,16,17,20,21.23-

32,34,36,38-41,43,44,47-49,53-57,59-63,67

14,2534 mentioned the use of evidence-based or best

Some studies
practice guidelines in their sessions. While these studies stated that
clinicians self-reported increased confidence and knowledge, no
formal testing was done to substantiate this. Other studies
highlighted clinicians’ feelings of increased knowledge or comfort,
but no testing or quantifiable measures were demonstrated or
tested to prove these perceptions?®16.19.20.2838-4047.4857
Knowledge scores improved in testing post VC education, showing
improved learning; however, limitations are noted as to whether
this increased knowledge is transferred into clinical practice®3848,
There appear to be no definitions or agreed consensus as to what
constitutes quality when using telehealth to deliver education.
Feedback from participants indicated presenter
approachability/connection® and presenter comfort with
equipment/technology? were issues that affected engagement.
Educators felt that there was a need to alter or adapt teaching
format or style374252 put the details of what should be altered or

how were not clearly presented.

Specific recommendations were difficult to synthesise as the focus
of education strategies used was extremely broad. This was
complicated by limited evaluation of education strategies used and
perhaps this is an indication that we are still in the phase of
proliferation of publications that describe rather than evaluate a
new intervention/approach. The few papers that do evaluate quality
or outcomes of using a telehealth strategy for education may be
the start of the professional conversation of questioning how to use
a new approach like VC for telehealth education, most effectively
for health professional education in rural and remote settings.

The 13 themes and subthemes distilled from the selected are
presented in detail in Table 2. These included the following (theme
names in italics).

Improved practice change, which focused on the changed practices
of the clinicians as a result of engaging in the education provided.
This was closely linked to patient outcomes as a result, and to
improved clinician confidence and increased clinician knowledge and
improved self-efficacy.

Increased clinical competency related to tested clinical competence,
whether this was tested or self-reported, and in some cases
extended the scope of practice of the clinician.

Sense of community and interaction decreases isolation related to
being able to collaborate with peers, access support and as a result
feel more connected and reduced stress related to being a
healthcare practitioner in an isolated environment.

Improved patient outcomes related to measurable patient clinical
outcomes and being able to access health care in a rural or remote
environment for a broader scope of care.

Satisfaction, activity and reach equals acceptability and feasibility
was closely related to weak measures used to identify success;
however, this would benefit from more robust outcomes-based
research.

Successful VC education has specific characteristics focused on
relevance of the education to the target audience, being interactive
in nature, providing a mixture of educational approaches, and
tailorable to what is needed locally. Specific educator skills and
characteristics also made up a large portion of this theme; for
example, being knowledgeable, approachable, comfortable with
equipment, being able to create a confidential, safe and
comfortable learning environment. Training for educators also
features aspects such as being able to adapt teaching style to VC
sessions, using a specific format, technological skills, and
accessibility for questions and consistency of session information
presented across multiple groups.

VC education is acceptable and feasible for rural and remote
clinicians related to reported satisfaction of participants, being able
to attend education, decreased time and money required to access
education, and the additional benefits of having VC education
frequently versus face-to-face education sporadically.

Technology can support or hinder education in rural and remote
communities is related to how much support and infrastructure is
available to troubleshoot issues, quality of original set-up of easy-
to-use systems. Barriers related to poor audio quality and video
capability, overloaded servers that were not set up for the increased
traffic, and ability to access on mobile devices.

Barriers to uptake including resourcing, scheduling and ease of use
included complexity for end users to complete the education,
availability of times that sessions are scheduled, infrastructure of
equipment and training for clinicians to use the equipment, being
released from clinical work to attend education, session length
(some are too long to be able to work with clinical needs locally),
lack of time to use resources that are identified in the education,
being able to attend sessions when scheduled (therefore if they are
recorded, or run multiple times) and scheduling clashes.

Discussion

Telehealth continues to grow into novel application areas faster
than evidence exists to support uptake. Using telehealth for
education delivery is clearly well established in the literature, but
less well measured. This gap is particularly noticeable in this review,
specifically in relation to the third objective — establish the quality of
education provided through telehealth along with the facilitators or
enablers of a successful service. The authors are unable to make
specific recommendations about the quality of education that
should serve as a guide for future educators and researchers when
they are designing telehealth education approaches and evaluation
of their services. VC was the most used strategy in the telehealth
suite of education; however, it was used variably and perhaps not to
its full potential. For example, assessment of clinical skills after the
attendance of education could be undertaken by videoconference,
enhancing support for rural and remote nurses and midwives in
their endeavour to maintain clinical currency. This has been



demonstrated in specific care areas such as the use of tele-ICU to
support rural nurses caring for critically ill patients, providing
teaching, assistance and further education in real time5.

This study found improving practice change was a theme related to
telehealth education provided to health professionals in rural and
remote areas. However, the measures supporting this outcome
were not rigorous. Future research related to quality measures of
tangible outcomes is needed. This is not specific to VC education;
measuring practice change as a result of education provided is
more complex and needs careful planning to be able to creditably
achieve clear outcomes because often training is not the only
answer%8. While patient education can be measured directly by
observing behaviour change and asking their intention to change
behaviour, this is more complex to do with clinician education
outcomes. There are many more factors involved in measuring
outcomes of clinician education in addition to increased knowledge,
intention to change practice and observed practice change. This
would be an interesting and valid area of research to develop more
effective approaches to measuring education outcomes within the
health professional cohort.

In one integrative and thematic synthesis’! that investigated
education and professional opportunities in rural and remote
environments when using telehealth programs, engagement and
participation was found to be further enhanced by the
personalisation to the program, contributing value and meaning.
This is closely linked to several of the current themes. For example,
social isolation was reduced, and networking opportunities
provided with the interactive learning were found to be most
effective as an education technique for influencing patient
outcomes”!. Regardless of geographical location, the use of
telehealth to provide education to health professionals in rural and
remote areas is seen as feasible, cost-effective and beneficial®?72,
While this may not have clear economic measures outlined in the
studies included in this review, the unequivocal potential for
economic savings simply due to decreased travel is clear; and this
becomes more attractive the more geographically distant clinicians
work from their preferred education sources. An interesting
example of this was a study on shared care models trialled in the
Kimberley region of Western Australia, where telehealth provided
patients with specialist care and health professionals with education
sessions. This significantly reduced time normally taken to travel to
specialised care for patients and education for staff’3.

One of the most widely applied models for telehealth education for
clinical staff is the ECHO model. The ECHO model has been used
worldwide, incorporating the use of telehealth to impact a lack of
resources in rural and remote areas, applying case-based education
to manage intricacy and the sharing of best practices®?79. The
ECHO model applies four principles: use technology to influence
limited resources, impart evidence-based practices, individual
patient-based education, and an internet database to monitor
outcomes82707475_(Of | the education models reported on in the
literature, the ECHO model had the most replicable approach,
although this may only be because other education models have
not been presented in a way that makes them easy to replicate and
implement in different environments. Project ECHO presents a
scalable, low-stakes, relatively low resource-intensive approach
(apart from the telehealth infrastructure) to providing education to
health professionals that does not require specific educational skills
or resources on behalf of the presenters. Didactic presentations are

short and therefore should not take a lot of resources to develop,
and case study presentations are chosen from recent practice,
thereby improving relevance. There was little discussion in articles
about the disadvantages of implementing Project ECHO; however, it
is likely that while having a specific structure can assist scalability, it
can also be a barrier and lack flexibility. Additionally, as it is peer
led, there is little training about 'how’ to undertake education for
your peers that would help support and sustain this model. Staff
also undertake this model most often in their own time, which can
have financial implications.

To support retention, the World Health Organization’? advocates
for continuing education together with professional development
programs to be made available for rural and remote health
professionals from their home locations. It has been identified that
VC is a viable, cost-effective means of providing education to rural
and remote staff87%. However, VC education is not without its
challenges, including internet connection issues in remote areas and
the ability of staff to work equipment"6:1876,

There are no hard measures for success; however, success has been
indicated by the overall accomplishment of the reportative
qualitative feedback and the proliferation of different programs
using telehealth. There needs to be higher level evaluation research
planned and undertaken to provide further evidence of the
effectiveness of telehealth education and its impacts on patient
care.

Another interesting finding was the wide variety in clinical
education topic areas covered by the included studies. Pain was the
most prevalent topic area. It could be argued that since pain is a
common reason for seeking health care’” and managing pain
effectively is complex, there is a significant need for clinicians to
access education about pain management. An alternative reasoning
is that perhaps those who provide pain education have had to
provide professional development to others via alternative
approaches for a long time, and therefore have better established
services in this regard.

Recommendations for supporting and developing an education
model for rural and remote health practitioners through
telehealth

Positive factors for the use of telehealth include the ability to have
real-time interaction and active participation, facilitating questions,
receiving clarification and discussing care presentations23-3842 Thjs
has been demonstrated in studies undertaken with the ECHO
model, with participants indicating they had increased knowledge,
liked group discussions and felt a reduction in professional
isolation; however, the impact on patient outcomes warrants further
exploration®1920.25.2839-4147.65 [ p|antie et al® discuss the use of
the Delphi study involving 12 participants and how education via VC
could impact positively on recruitment and retention, providing the

ability to work in collaboration to help recruit and retain staff.

Program evaluation and curriculum development, training for
educators and staff accessing VC education would need further
consideration for program success. This includes development of
educators to enable content transfer to participants, and being able
to adapt to the needs of participants, format and style for program

success182944,52,54,60,62



The identification of participant barriers for education via VC needs
to be explored, including education provided, time and length of
sessions, internet availability, equipment instruction and facility-
level barriers242632374345 [ rther measures beyond participant
satisfaction need to be considered for evaluation of program

success, including practice change and impact on patient
outcomes?19.20.2528,40,41,44,47 65,66

In future studies, recommendations to improve the quality of
studies reporting on using VC to deliver education in rural and
remote environments include:

1. Use multiple success factors to test for within the study,
including education model, teaching approaches, skills of
facilitators, technology components and infrastructure, to publish a
set of principles, skills and abilities. These measures should also
consider the following aspects.

2. Report or measure the alignment of education aims with results
being reported:

e Should satisfaction of participants be the only measure of
success?

e Does reach equals acceptability or is it reported as a measure
because that is all that is available to the researchers?

e What is the feasibility related to local infrastructure and
resourcing (which will vary and may not be transferrable)?

e What does good teaching in a VC format look like and why do
participants and teachers feel this way?

e In relation to interactive education, is all interactivity equal?
Does the interactivity serve application or key educational
goals?

e Are there specific teaching approaches that influence learning
and retention of learning within the VC format?

e What level of participant input makes a program successful?
What are the measures of success? Why have these measures
been chosen? How do they align with educational goals?

e What measures make most sense for the level of education
that best fits the aim of education (eg access to education vs
practice change will have very different measures)?

e What level of training or what training is needed for
educators/facilitators to adapt to teaching via VC? What
resources are developed, and can these be made more widely
available?

e ECHO is a model that has been widely adopted by
practitioners for practitioners and clinical supervision. Are
there other versions/models that can be replicated
(recommend Delphi study to gain consensus of acceptable
model components)?

Limitations

The limitations in this study include variations in what defines a
rural or remote area and the variety of settings where studies were
undertaken. Another issue was the quality of the studies included.
Outcome measures were generally weak, and therefore
recommendations cannot be made on this basis; however, if all
studies were excluded for this reason, there would be very few to
include in this study, and the authors feel that this is a finding in
itself. The nature of the emerging work in this area means there is
some way to go in improving the research design of education
program evaluations in telehealth use for health practitioner
education in rural and remote areas.

Conclusion

Telehealth education, and in particular VC, is seen as a viable, cost-
effective means of providing education to rural and remote
staff’879, With technological advances, a variety of education
resources can be made available, impacting on knowledge and skills
in the rural and remote arena, and assessment of knowledge and
skills can be assessed by VC methods.

However, VC education is not without its challenges in rural and
remote areas, including poor internet connection and the clinicians’
ability to operate equipment’876_ |t is highlighted that equipment
familiarity is essential when using VC for education, and Chipps et
al? discusses the importance of well-defined guidelines and
operating instructions with videoconference use to alleviate
concerns of participants and educators.

Notwithstanding the methodological limitations of the studies,
there appears to be adequate evidence for VC education to have an
impact on cultivating knowledge for rural and remote nurses and
midwives. The paucity of high-quality research warrants further
investigation focusing on scrupulously planned studies. Larger
studies evaluating effectiveness of videoconference educational
interventions pertaining to the impact on knowledge and skills is
needed to quantify the scholastic gains.
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