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ABSTRACT

This scoping review focuses on identifying the quantity and quality of research

evidence available in relation to online IPE related to Chronic Disease Management (CDM).
Recent advances have seen the emergence of information communication technology and
digital health! solutions that may improve monitoring of and self-management of Chronic
Disease (CD). With the growing CD burden globally, and the advancement of information

communication technology, digital health solutions may improve CD monitoring and self-

management. However, health professionals are slow to utilise this technology in CDM. Online
interprofessional education (IPE) has the potential to enhance utilisation of digital health
solutions across interprofessional healthcare teams. This review focuses on online IPE and E-
Learning strategies used to promote engagement and achievement of learning outcomes
between health care professionals in CDM. A systematic search of the literature yielded 3112
papers; 15 studies were included in the review following an independent screening process.
The review found very limited research for online IPE related to CD so it is not feasible to
comment or draw conclusions in relation to its impact on IP learning, student engagement in
education or its impact in practice or on services or health outcomes. Research methodology
and online E-Learning strategies varied across studies, highlighting the need for rigorous
methodology that includes consistency in online IPE strategies, evaluations and study

methods.

! Digital health is an umbrella term encompassing eHealth (including mHealth) and emerging areas such as
artificial intelligence, genomics and ‘big data’. It is defined as “the use of information and communications
technology in support of health and health-related fields (WHO 2019)
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INTRODUCTION
Chronic conditions are persistent conditions, usually for longer than 3 months, which are not

curable (Bernell and Howard 2016). Successful management of any chronic condition is
dependent on appropriate medical treatment and the ability of patients to self-manage (Ong,
Jassal, Porter, Logan, & Miller, 2013; Wagner et al., 2001). Self-management programmes
incorporating patient education, empowerment and collaboration have a key role in slowing
CD progression, lowering CD related hospitalisation and improving patients’ knowledge of
their medical condition (Chen et al., 2011; Wu et al., 2009). Since the late 1990s the delivery
of health information and education has changed dramatically with the development and
integration of information communication technology (ICT) into health services (World Health
Organization, 2011, 2016; Bollinger et al., 2013). Using a combination of different ICT
solutions, education and self-management can ensure that social and digital health strategies
have the potential to limit or possibly prevent a decline in social functioning and reducing
demands on families and healthcare systems and providers (McCabe & Timmins, 2016).
Digital health solutions are widely recognised as a means of providing innovative and
individualised ways of improving care and services to people with CDs. This is evident in the
dramatic expansion in the number of health and health-related apps that are available to
download onto smartphones. However, with the exception of technology related to medical
equipment for monitoring and diagnostics, healthcare has been relatively slow overall to
adopt this type of technology and remains on the periphery of the digital technology
transformation and their full potential is not yet realised by health systems (Graf, 2013;
Kellermann & Jones, 2013).

Murray et al. (2016) suggest that this is because there is not yet a critical mass of evidence or

knowledge base that can guide clinical decisions about their use. The World Health



Organization (2016) and the European Commission (2018) also report that health systems
currently lack information on benefits of digital health interventions and recommend a
cohesive and coordinated approach that will need to include comprehensive training and
educational campaigns for improving the digital health literacy of patients, informal carers

and healthcare professionals (European Commission, 2018).

Online IPE has the potential to enhance utilisation of digital health solutions across
interprofessional healthcare teams by addressing fundamental issues, such as supporting self-
management and universal health coverage, that underpin the development and
implementation of effective digital health strategies for the management of chronic
conditions (Bollinger et al., 2013; Patel et al., 2017). This interprofessional collaboration is
essential to the identification of solutions that can be used within the real world of clinical
practice (WHO 2011, 2016). IPE occurs when “two or more professions learn with, from, and
about each other to improve collaboration and the quality of care” (Barr, 2002). Although it
is well understood that E-Learning is an effective way of providing sustainable and scalable
interprofessional education (IPE). E-learning is described as any educational intervention
delivered electronically via the Internet (Vaona et al., 2018). However, it is not widely used in
healthcare education, either at undergraduate or postgraduate level (Djukic et al., 2015;
Evans, Ward, & Reeves, 2018). Possible reasons for this may be that professional regulatory
bodies for various health professions also require specific educational requirements and
standards that inadvertently obstruct the alignment of schedules and timetabling for
synchronous tutorials and group work. Other evidence suggests that barriers specific to E-

learning include low levels of technological literacy, reduced social contact and lack of one-



to-one support for both individual learning and technology failure (Clarke et al 2016; Button
et al 2014).

IPE focus and strategies for developing good collaborative skills are important because
research evidence demonstrates that interprofessional teams that work collaboratively will
experience less conflict and increased job satisfaction with the overall effect of enhanced
recruitment and retention of staff for employers (Reeves et al., 2017; Zwarenstein, Goldman,
& Reeves, 2009). Therefore, as online IPE becomes more prevalent in the future, barriers to
need to be addressed. E-learning can potentially provide positive learning experiences by
using innovative online strategies that promote collaboration and are supportive, flexible and
accessible for students working across all aspects of healthcare (Reeves, Fletcher,
McLoughlin, Yim, & Patel, 2017). Although current research evidence supports IPE in terms of
it being as effective as blended or face-to-face learning, it is insufficient to comment
definitively on the benefit of IPE and its effects on patient outcomes, care delivery and
collaborative working (Reeves, Perrier, Goldman, Freeth, & Zwarenstein, 2013).

Nonetheless online learning may provide a practical alternative when classroom learning is
inhibited by a lack of capacity, accessibility and flexibility, and positive IPE experiences can
potentially, impact on how healthcare professions work together in practice (Berwick, Nolan,
& Whittington, 2008). Facilitating digital health communication, for example professional
social networks and continuing education, are key aspects to a high standard of service
delivery. Its potential may extend even further to the successful implementation of health
policy by contributing to the reduction or minimising of health costs by facilitating optimal
productivity of healthcare providers (Bollinger et al., 2013). Further research is required to

increase both the quantity and quality of evidence that examines the effectiveness of IPE



interventions compared to separate, profession-specific interventions, qualitative strands

examining processes relating to IPE, and practice changes and cost-benefit analyses.

The aim of this scoping review is two-fold: (a) to determine the research evidence available
on online IPE related to CDM and (b) evaluate the impact of online IPE strategies across
healthcare professions in terms of the student experience, degree and interprofessional

engagement and achievement of learning outcomes.

METHODS
To explore the IPE evidence in relation to CDM, a scoping review using a systematic search of

the relevant literature was conducted. This type of review provides an assessment on the
scope, size, nature and extent of available research literature on the use and impact of online
IPE (Grant & Booth, 2009). A scoping review shares many features of a systematic review in
attempting to be systematic and replicable including a systematic approach to designing and
implementing the literature search strategy (Arksey & O'Malley, 2005). By its nature it does
not include a systematic approach to quality assessment; but, it does describe the quantity
and quality of the research including study design, study sample, intervention strategies and
key findings using tabular and narrative commentary (Grant & Booth, 2009). A scoping review
is also useful because it identifies the breadth and depth of evidence currently available on a
particular topic that is relatively new (Levac, Colquhoun, & O'Brien, 2010).

Our scoping review is aimed at answering the following research questions: ‘what is the
research evidence available on online IPE related to CDM and what is the impact of online IPE
strategies across healthcare professions in terms of the student experience, degree of
engagement and the impact of online learning strategies for IPE, and achievement of learning

outcomes’.



The review’s inclusion criteria were studies with a primary focus on online IPE and E-Learning
strategies used to promote student engagement and achievement of learning outcomes in
CDM. Studies that included multiple learning strategies including online learning but did not

extrapolate its findings specifically to online IPE were excluded.

Search Strategy and Study Selection
A search of the following electronic databases was undertaken using various combinations of

indexing terms and key search terms (elearning, Interprofessional, digital health), with the
assistance of a librarian (GS): MEDLINE, CINAHL, PsycINFO, Embase, Scopus, and ERIC. In the
planning stage of the review, the search strategy attempted to only include results that
explicitly mentioned chronic disease management in the relevant fields (title, abstract,
controlled vocabulary). However, this proved extremely limiting, and hence was not included
in the final search strategy; instead, it formed part of the inclusion/exclusion criteria to allow
more discretion in terminology and choice. No limits as to date or language were imposed
(see online supplement). In addition, a number of pertinent journals were also searched (see
online supplement). These combined searches resulted in 3735 papers. After duplicates were
removed, the remaining 3111 papers were uploaded to the Covidence website

(www.covidence.org) for screening. One additional paper was sourced through a manual

search of journal reference lists.

For Stage 1 of the screening process, reviewers in groups of two independently assessed each
title and abstract against inclusion and exclusion criteria to identify potentially relevant items
(CMcC & JV; MMcC & KP; SF & CMcC; NW & CMcC) and any discrepancies were resolved by
discussion and consensus within the team. For Stage 2 screening, the full texts of 60 papers
were obtained and assessed independently by two reviewers (CMcC & JV) and any

discrepancies were resolved by discussion and consensus with a third reviewer (MMcC). After


http://www.covidence.org/

Stage 1 and 2 screening 3097 papers were excluded. In total 15 papers were included in the
scoping review (Figure 1).
Insert figure 1 here

Data Extraction
Data extraction was completed by two reviewers (CMcC & JV) independent of each other and

any discrepancies were resolved by discussion and consensus with a third reviewer (MMcC).
The data extraction form was developed by 2 members of the review team (CMcC and MMcC)
and tailored to suit the needs of the topic and studies included in the review.
The data extracted for each study included: (table 1)

e Study aims/objectives.

e Study design and methods (data collection/analysis, participants).

e Duration of the e-learning

e Method of E-Learning and technologies.

e Types of interaction.

e Assessment of learning.

e Findings.

Insert table 1 here

Analysis and Framework
Thematic analysis of the included studies was conducted independently by two reviewers

(CMcC and MMcC). In addition, an extended version of Kirkpatrick’s Education Outcomes
model was used to assess the impact of the evidence of online IPE related to CDM (Freeth,
Hammick, Koppel, Reeves, and Barr 2002) and Barr, Koppel, Reeves, Hammick, and Freeth

(2005). This model provided a framework for applying the findings to six core dimensions of



online IPE. This application facilitated a ‘holistic and comprehensive evaluation to better
inform future policy and development’ (Freeth et al., 2002, p. 13). The principles underpinning
this model are not hierarchical and at each level it can become more challenging to collect
trustworthy data related to the educational intervention (table 2).

Insert Table 2 here

RESULTS
Analysis and interpretation of extracted data includes an outline of the selected studies in

relation to module focus, module aims, IPE strategies, evaluation methods and assessment
(Table 1). Fifteen studies were included: eight from the United States (US); six from Canada;
and one from the United Kingdom (UK). Altogether three studies were abstracts from
conference proceedings (Knoefel & Herman, 2015; Nugent, Gonzalez-Fernandez, Kozachik,
Nesbit, & Hogans, 2018; Oh et al., 2017) and as a result study details are limited; however,
they were included as they were relevant to the review topic. Various healthcare
professionals are represented in the review including medicine (10 studies), nursing (13
studies), physiotherapy (three studies), occupational therapy (eight studies), dieticians (two
studies) and paramedics (one study). Ten studies included undergraduate students and five
studies included graduates.

The majority of these used a quasi-experimental design and gathered data using online
questionnaires, interviews and/or analysis of individual and/or IP online activity/engagement.
All studies used a convenience sampling technique, with the exception of three studies (Dow
et al., 2016; Holmes et al., 2013; Oh et al., 2017), and the sample sizes varied ranging from six
(Lempicki & Holland, 2018) to 522 participants (Dow et al., 2016).

The aim of this scoping review was to determine the research evidence available on online

IPE related to CDM and evaluate the impact of online IPE strategies across healthcare
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professions in terms of the student experience, degree and interprofessional engagement and
achievement of learning outcomes. The result of the literature search demonstrates that
there is very limited evidence available on this topic. The CDM focus in the selected studies
included diabetes (two studies), gerontology (four studies) and complex cases (2 studies). The
authors do not describe what they mean by ‘complex case’ but it is assumed that it relates to
CDM. This review identified that evaluating the impact of online IPE strategies focused mainly
on online IP engagement equally with the achievement of learning outcomes. Ten studies
reported that learning outcomes were achieved and ten studies also focused on online IP
engagement.

Analysis revealed the nature of online IP engagement comprised 3 main issues;

1. Online IP collaboration and communication.

2. Experiences using technology.

3. Leadership Roles

1. Online IP Collaboration and Communication
Enhancing IP collaboration and communication in learning using clinical scenarios and

problem solving approaches emerged as a key focus of the included studies. Atack, Parker,
Rocchi, Maher, and Dryden (2009) conducted online surveys that included open-ended
guestions and their findings showed increased awareness of the importance of collaborating
effectively with other professionals to ensure optimal disaster management with 41.6%
reporting increased readiness for IPL (p=0.009). Similarly the study by Brock and Smith (2007)
which focused on the peer assessment aspect of IPE found that online learning positively
facilitated IP discussion and students reported feeling more confident doing this online than
face-to-face and during the module. Studies by Carbonaro et al. (2008) and King, Taylor,

Satzinger, Carbonaro, and Greidanus (2008) also reported the positive impact of online
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learning on supporting and enhancing IP collaboration and communication by gaining a
greater understanding of team processes and also recognise the value of their own
contribution to decision-making processes. However,Carbonaro et al. (2008) and King, Taylor,
Satzinger, Carbonaro, and Greidanus (2008) also caution that for asynchronous (not
simultaneous or concurrent in time) discussion boards to be effective there is a need for
considerable monitoring by trained faculty teaching staff. Students in these studies reported
that establishing IP team skills online was more difficult if online moderator support and
guidance was absent or limited. Similarly a study by Lempicki and Holland (2018) also
reported that although students (undergraduate year 1) scored well in terms of improving IP
communication and reported a positive E-Learning experience, they generally did not want
to complete another online IPE module as they preferred face-to-face learning. These findings
should be interpreted cautiously due to the relatively small sample size and highlight the need
for further large-scale research relating to student perceptions, response to and learning

needs in relation to online IPE needs.

Dietetics students who participated in the Earland, Gilchrist, McFarland, and Harrison (2011)
study reported that online IPE had a positive impact on their awareness of IP issues (70%),
other professional roles (70%), the value of other professional roles (80%), and the
importance of support from other professions (70%). Interestingly, 55% of these students
reported that online IPE was more effective than clinical placements in helping to develop IP
collaborative working skills for practice. In contrast, the study by Macneill, Telner, Sparaggis-
Agaliotis, and Hanna (2014) reported that student views or skills in IP collaboration had not
improved following completion of an IPE module. However, analysis of online engagement

and outputsin this study indicate that IP collaboration produced patient cases that were more
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plausible, contained richer content, and managed social considerations better than the cases
submitted by individual students. These findings differ to Oh et al. (2017) who found a
significant change towards collaborative IP team value (p=.006) but this did not translate into
greater interprofessional team efficiency. In these two studies, the difference in student
views when comparing IPE to their course work related to either the professions involved or
alternatively, that online IPE is an effective medium for learning collaborative and team skills
but this may not be appreciated or valued by different disciplines and therefore, these
benefits may not extend to clinical practice. This view is supported by Dow et al's (2016) study
which demonstrated that the level of knowledge acquisition varied depending on the
students’ profession, with medical students achieving the highest scores followed by nursing,
pharmacy and then social workers.

The benefits of online IPE is further highlighted by Pittenger, Westberg, Rowan, and Schweiss
(2013) who reported that 58% of students did not support the use of social networking tools,
for example ‘Ning’, as a component of online IP learning as they felt IP learning should be
face-to-face; yet, 77% of all students reported that they developed better IP skills using Ning
in conjunction with Moodle. King et al. (2010) support this. They found that online IP ePBL
facilitated novel approaches to communication and collaboration which included students
addressing technical difficulties. In contrast, Atack et al. (2009) reported students felt more
confident when IP discussion and collaborative decision-making were online rather than face-
to-face. Carbonaro et al. (2008) also acknowledge this and suggests that even though students
achieved the learning objective of improved IP collaboration and communication/teamwork
skills, a limitation of the online environment is that it does not reflect communication issues

for ‘real life’ situations and clinical practice.
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Jakubec et al's (2014) study reported that participants who completed all online modules
were clear about the relevance of the course for their career development and noted that
those who did not complete the course were not frontline workers and were unclear from
the outset as to its relevance for their workplace. In addition qualitative data from this study
indicates that participants who did not complete online modules felt unsupported by their

organisation.

2. Experiences using Technology
This relates to student descriptions of their experiences with using technology for online

learning and its impact on their engagement with the course/module. In the Atack et al.
(2009) study there was a 46% attrition rate in student participation, attributed to either a
lack of prior experience with using E-Learning technology or, to a lesser degree, technical
problems. However, in contrast Earland et al. (2011) reported that although 40% of students
were not satisfied with the timing of the online module activity for module 1, satisfaction
improved to 55% in module 3. Similarly, technical issues in module 1 were reflected in a
satisfaction rate of 55% for access and when resolved the satisfaction rate improved to 90%
by module 3. Technical difficulties seemed more prevalent with synchronous online
collaboration but these were generally resolved quickly so did not consistently impact
negatively on the attrition rate or students’ experience. This indicates that it is essential that
the technology interface is user-friendly, reliable and relevant in order to incentivise and
maintain student engagement and learning.

In addition to this, Dow et al. (2016) recommend that students need to be assessed for prior
online IP learning, particularly in relation to communication, collaboration and leadership, as

this may adversely impact on their level of engagement as individuals and team members.
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Macneill et al. (2014), Carbonaro et al. (2008) and Earland et al. (2011) conclude that a trained
facilitator with good technical support is essential in online IPE in order to monitor and guide
behaviour within the online IPE learners. King et al. (2008; 2010) recommend that prior to
formally commencing an online IPE module, students need ‘practice’ sessions to establish and
resolve technological issues — this would allow students to focus on the purpose of the
module rather than lose interest and motivation because the system does not work. King et
al. (2010) also recommend some face-to-face contact sessions prior to commencing online

IPE sessions.

3. Leadership
Demonstrating leadership and working as a member of a team emerged as a key aspect of IPL

even though it was not the main focus of the studies in this review. The Dow et al. (2016)
study which included undergraduate students reported higher IP team scores than individual
scores for course work which correlated with collaborative activity such as number of online
message board posts/replies/views. Teams that scored highly demonstrated greater levels of
team engagement and collaboration even when some team members were not as active
online as others. This suggests that team leadership is important and appears to emerge
naturally. This is supported by the Holmes et al. (2013) study, which also found that the most
successful online IP teams had higher levels of engagement with each other and IP teams that
scored lower had fewer posts and reported more technical problems.

While the development of leadership skills was the focus of the Holmes et al. (2013) study,
Jakubec, Parboosingh, and Colvin (2014) found that six particular participants positively
influenced the quality of online IP interaction by being enthusiastic, posting regularly and
sharing experiences and references. King et al. (2008) found that while not all team members

valued the online leadership role, they felt that it was important that all students have the
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opportunity to experience it. Leadership emerged as an important transferable skill in the
findings by both Macneill et al. (2014) and Holmes et al. (2013), who reported that student
leadership was important for achieving course objectives in online IPE. Leadership roles were
taken by all disciplines equally and centred on organising dialogue threads for course work,
scheduling virtual team meetings, rotating leadership and being supportive. Online IP teams
with this type of leadership scored higher than those who did not (Holmes et al., 2013).
Fostering leadership skills and actions in IP online learning may also limit the need for

moderation during asynchronous or synchronous tutorials.

Methodological Issues
This section highlights methodological issues related to how the research on IPE online

learning was conducted. Many of the studies captured self-reported data, generally had small
sample sizes although this varied with 1 larger study included and used convenience sampling
with voluntary participation. The majority of studies were evaluative with only two using pre-
and post-intervention design (Atack et al., 2009; Pittenger et al., 2013). Of those studies that
conducted online surveys (n=9), all used validated questionnaires with the exception of
Knoefel and Herman (2015). Focus groups, open-ended questions and observation data were
used by eight studies. All studies reported positive findings relating to students’ experiences

of online IPE and three studies included negative findings also.

Kirkpatrick’s” Educational Outcomes Model for Online/IP| - Reported Outcomes
When analysing outcomes as reported across the included studies using Kirkpatrick’s

Education Outcomes model we found a total of 30 reported outcomes (Table 2). These
outcomes were associated with individual changes primarily at Levels 1, 2a and 2b. Eleven of
the included studies reported level 1, positive reactions (Brock et al. 2007; Carbonaro et al.
2008; King et al 2008; Attack et al. 2009; King et al 2010; Erland et al. 2011; Holmes et al

2014; Jakubec et al 2014 Pittinger et al 2013; Knoefel et al. 2015; Limpicki et al. 2018). At
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level 2a, nine studies reported changes in participants attitude towards learning
collaboratively with other disciplines (King et al 2008; Carbonaro et al. 2008; Atack et al 2009;
King et al 2010; Erland et al. 2011; Holmes et al. 2013; Pittinger et al 2013; McNeill et al 2014;
Limpicki et al. 2018). A total of 7 studies reported positive outcomes at level 2b which relates
gaining knowledge (Carbonaro et al. 2008; King et al. 2008; Atack et al 2009; King et al. 2010
McNeil et al 2014; Knoefel and Herman 2015; Dow et al. 2016). Education outcomes at level
3 which focus on the transfer of IPL to practice were reported by 2 studies (Atack et al. 2009;
Jakubec et al 2014). Only 1 study reported positive outcomes related to level 4a Organisation

changes (Jakubec et al 2014) and 4b Benefits for patients (Atack et al 2009).

Insert table 2 here

DISCUSSION
A number of key issues were identified by this scoping review that should be considered when

planning and developing online IPE. This review highlights not only the lack of research
related to online IPE generally but also research evaluating the impact of teaching strategies
for online IPE related to chronic illness. Diabetes, Older person/Age related dementia and
complex cases were the CDs addressed by the studies in this review.  Therefore, it is not
possible to comment or draw conclusions in relation to its potential impact in terms of IP
learning, IP collaboration in education or practice, or its impact on services or health
outcomes. In addition to the lack of research on this topic, the wide variations in research

methodologies, sample sizes, description of the elearning intervention suggest that more rigorous

research is required. A systematic review by Lawn et al (2017) was conducted to identify
effective e-learning instructional designs and formats for teaching the depth of skills needed to work

with patients with chronic and complex care needs. Although this review did not focus on IPE, they
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came to a similar conclusion in relation to the need for more creative approaches to elearning and

rigorous research. Clearly, this topic needs considerable research to build a body of evidence
that can inform online IPE, education strategies and health policy.

This review has highlighted that student preparation and readiness to engage in online IPE is
essential in terms of technical skills, support and guidance prior to participation in online IPE.
This is also highlighted by Daniel (2016) and Bates (2015) who discuss that without sufficient
elearning literacy, motivation and desire to engage with online learning, students can be
dissatisfied with the experience. They suggest that traditional methods of learning such as
rote learning also militate against a seamless access and engagement with collaborative
online learning. Detailed course requirements and access to relevant materials, in
conjunction with seamless access to technology that is reliable and intuitive, are essential to
sustain motivation not just from an individual learning perspective but also to successfully
facilitate collaborative IPE.

It could be argued from this review that in terms of meeting course learning objectives, there
is little difference between online, blended or face-to-face approaches but that the presence
of a moderator/lecturer/tutor is important in all approaches. A survey of 3 level
undergraduate students support this view with a large majority confirming positive
experiences of elearning but said that an educator is essential in order to stimulate critical
thinking/discussion and collaboration (O Donnell & Sharp 2012). This is a positive outcome
and suggests that the benefit of online IPE may be its accessibility, flexibility and to some
degree its ability to facilitate IP communication in a non-hierarchical way that is respectful of
professional roles and keeps the patient at the centre of the learning focus. However,
inconsistencies in online IPE strategies and evaluative processes in the studies highlights the

issue of heterogeneity (Reeves et al., 2017).
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Overall, the Kirkpatrick Education Outcomes framework highlights that online IPE was a
positive experience (Level 1) with evidence of improved and evolving perceptions and
attitudes towards IP collaboration (Level 2a) and the development of increased knowledge
and IP communication and collaborative skills (Level 2b). Two studies reported positive
outcomes in relation to improved changes to their clinical practice as a result of completing
online IPE (Level 3), however, it should be noted that these are self-reports and impact was
not measured in any of the included studies. Only one study examined organisational changes
(Level 4a) which were at departmental level only and not introduced throughout the
organisation. No study reported outcomes for level 4b which relates to the benefit of online
IPE for patients in terms of improved care or health outcomes. A review by Reeves et al
(2017) illustrates a similar trend with evaluation of online learning focusing mainly on positive
learning experiences, knowledge and skill acquisition and behaviour change. The lack of
knowledge about the impact of online IPE on organisational functioning and development
and also its impact on patients suggests that future research on this topic needs to include
steps to gather this type of data. Lawn et al (2017) also made this point and recommend that
online learning needs creative ways to facilitate interactivity, reflection, and evaluation of its

impact and application to practice related to CDM.

This scoping review provides the opportunity for more ‘specific’ analysis of the multiple issues
highlighted. It could be regarded as limited due to the inclusion of three abstract-only studies;
however, they met the inclusion criteria and were included due to the lack of evidence

generally on the topic.
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CONCLUSION AND IMPLICATIONS
This review highlights the very limited research on the topic of online IPE related to chronic

illness and is an issue that educators and clinicians need to address in order to provide positive
online learning experiences that foster IP communication and collaboration in education that
extends to clinical practice also. Participants’ positive reports about their experiences of
online learning and evidence related to consistently meeting learning outcomes are
encouraging and suggest that online IPE is feasible and beneficial in terms of widening access,
enhancing flexibility and supporting collaborative learning among healthcare professionals.
However, this review raises a number of issues that need to be considered for future research.
These include the need for consistency in online IPE strategies, evaluations and study
methods. While randomised control trials may not be appropriate, larger sample studies that

include measures of impact and economic benefit need to be conducted.

DECLARATION OF INTEREST
The Authors report no conflicts of interest.

FUNDING
This systematic scoping review is funded as part of a research grant from iHeed Health

Training Limited.

20



REFERENCES

Arksey, H., & O'Malley, L. (2005). Scoping studies: Towards a methodological framework.
International Journal of Social Research Methodology, 8(1), 19-32.
doi:10.1080/1364557032000119616

Atack, L., Parker, K., Rocchi, M., Maher, J., & Dryden, T. (2009). The impact of an online
interprofessional course in disaster management competency and attitude towards
interprofessional learning. Journal of Interprofessional Care, 23(6), 586-598.
doi:10.3109/13561820902886238

Barr, H. (2002). Interprofessional education: Today, yesterday and tomorrow. Fareham:
Centre for the Advancement of Interprofessional Education.

Barr, H., Koppel, I., Reeves, S., Hammick, M., & Freeth, D. S. (2005). Effective
interprofessional education: Argument, assumption and evidence. Oxford: Blackwell.

Bates, A. W. (2015). Teaching in a Digital Age: Guidelines for Designing Teaching and
Learning, BCcampus. http://opentextbc.ca/teachinginadigitalage

Bernell, S., & Howard, S. W. (2016). Use Your Words Carefully: What Is a Chronic
Disease?. Frontiers in public health, 4, 159. doi:10.3389/fpubh.2016.00159

Berwick, D. M., Nolan, T. W., & Whittington, J. (2008). The triple aim: Care, health, and cost.
Health Affairs, 27(3), 759-769. doi:10.1377/hlthaff.27.3.759

Bollinger, R., Chang, L., Jafari, R., O'Callaghan, T., Ngatia, P., Settle, D., Al Shorbaji, N. et al
(2013). Leveraging information technology to bridge the health workforce gap.

Bulletin of the World Health Organization, 91, 890-892.
doi: http://dx.doi.org/10.2471/BLT.13.118737

Brock, T. P., & Smith, S. R. (2007). An interdisciplinary online course in health care
informatics. American Journal of Pharmaceutical Education, 71(3).
doi:10.5688/aj710343

21


http://opentextbc.ca/teachinginadigitalage
http://dx.doi.org/10.2471/BLT.13.118737

Button D, Harrington A, Belan I. E-learning & information communication technology (ICT) in
nursing education: A review of the literature. Nurse Educ Today 2014;34:1311-
23.d0i:10.1016/j.nedt.2013.05.002Google Scholar

Carbonaro, M., King, S., Taylor, E., Satzinger, F., Snart, F., & Drummond, J. (2008).
Integration of e-learning technologies in an interprofessional health science course.
Medical Teacher, 30(1), 25-33. doi:10.1080/01421590701753450

Chen, S. H., Tsai, Y. F,, Sun, C. Y., Wu, I. W., Lee, C. C., & Wu, M. S. (2011). The impact of self-
management support on the progression of chronic kidney disease: A prospective
randomized controlled trial. Nephrology, Dialysis, Transplantation, 26(11), 3560-
3566. doi:10.1093/ndt/gfr047

Clark R, Mayer R. e-Learning and the Science of Instruction: Proven Guidelines for
Consumers and Designers of Multimedia Learning. 4th ed. Hoboken, New Jersey:
Wiley, 2016.

Daniel, Sir John (2016), Making Sense Of Blended Learning: Treasuring An Older Tradition Or
Finding A Better Future?, Contact North, Retrieved
from http://empower.eadtu.eu/images/making_sense_of blended_learning-eng.pdf

Djukic, M., Adams, J., Fulmer, T., Szyld, D., Lee, S., Oh, S.-Y., & Triola, M. (2015). E-Learning
with virtual teammates: A novel approach to interprofessional education. Journal of
Interprofessional Care, 29(5), 476-482.

Dow, A. W,, Boling, P. A., Lockeman, K. S., Mazmanian, P. E., Feldman, M., Diazgranados, D.,
... Taylor, S. F. (2016). Training and assessing interprofessional virtual teams using a
web-based case system. Academic Medicine, 91(1), 120-126.
doi:10.1097/ACM.0000000000000912

Earland, J., Gilchrist, M., McFarland, L., & Harrison, K. (2011). Dietetics students' perceptions
and experiences of interprofessional education. Journal of Human Nutrition and
Dietetics, 24(2), 135-143. d0i:10.1111/j.1365-277X.2010.01141.x

European Commission. (2018). Enabling the digital transformation of health and care in the
Digital Single Market; Empowering citizens and building a healthier society. Brussels:
European Commission.

Evans, S. M., Ward, C., & Reeves, S. (2018). Online interprofessional education facilitation: A
scoping review. Medical Teacher, 1-8.

Freeth, D., Hammick, M., Koppel, I., Reeves, S., & Barr, H. (2002). A critical review of
evaluations of interprofessional education. London: Higher Education Academy.

Graf, P. 0. (2013). The health care industry's slow embrace of remote access technologies.

Grant, M. J., & Booth, A. (2009). A typology of reviews: An analysis of 14 review types and
associated methodologies. Health Information & Libraries Journal, 26(2), 91-108.

22


http://empower.eadtu.eu/images/making_sense_of_blended_learning-eng.pdf

Holmes, K., Abbey, L., Hobgood, S., Boling, P., Dow, A., & Selby-Penczak, R. (2013).
Leadership characteristics on inter-professional student teams. Journal of the
American Geriatrics Society, 61, S6. doi:10.1111/jgs.12263

Jakubec, S. L., Parboosingh, J., & Colvin, B. (2014). Introducing a multimedia course to
enhance health professionals’ skills to facilitate communities of practice: Experiences
of the first cohort of course participants. Journal of Health, Organisation and
Management, 28(4), 477-494. doi:10.1108/JHOM-09-2012-0164

Kellermann, A. L., & Jones, S. S. (2013). What it will take to achieve the as-yet-unfulfilled
promises of health information technology. Health Affairs, 32(1), 63-68.
doi:10.1377/hlthaff.2012.0693

King, S., Greidanus, E., Carbonaro, M., Drummond, J., Boechler, P., & Kahlke, R. (2010).
Synchronous problem-based e-learning (ePBL) in interprofessional health science
education. Journal of Interactive Online Learning, 9(2), 133-150.

King, S., Taylor, E., Satzinger, F., Carbonaro, M., & Greidanus, E. (2008). Developing
interdisciplinary team competencies in a blended learning course: Impact on student
learning. Internet Journal of Allied Health Sciences & Practice, 6(1), 6.

Knoefel, J., & Herman, C. (2015). Project ECHO: Innovation in professional dementia care
education and improved access to expertise, knowledge and skills. Journal of the
American Geriatrics Society, 63, S113. doi:10.1111/jgs.13439

Lempicki, K. A., & Holland, C. S. (2018). Web-based versus face-to-face interprofessional
team encounters with standardized patients. Currents in Pharmacy Teaching and
Learning, 10(3), 344-351. doi:10.1016/j.cptl.2017.11.014

Lawn, S., Zhi, X., & Morello, A. (2017). An integrative review of e-learning in the delivery of
self-management support training for health professionals. BMC medical
education, 17(1), 183. doi:10.1186/s12909-017-1022-0

Levac, D., Colquhoun, H., & O'Brien, K. K. (2010). Scoping studies: Advancing the
methodology. Implementation Science, 5, 69. doi:10.1186/1748-5908-5-69

Macneill, H., Telner, D., Sparaggis-Agaliotis, A., & Hanna, E. (2014). All for one and one for
all: Understanding health professionals' experience in individual versus collaborative
online learning. Journal of Continuing Education in the Health Professions, 34(2), 102-
111. doi:10.1002/chp.21226

McCabe, C., & Timmins, F. (2016). Embracing healthcare technology — What is the way
forward for nurse education? Nurse Education in Practice, 21, 104-106.

Murray, E., Hekler, E. B., Andersson, G., Collins, L. M., Doherty, A., Hollis, C., ... Wyatt, J. C.
(2016). Evaluating digital health interventions: Key questions and approaches.
American Journal of Preventative Medicine, 51(5), 843-851.

23



Nugent, J., Gonzalez-Fernandez, M., Kozachik, S., Nesbit, S., & Hogans, B. (2018). Online
education for interprofessional competency in opioid-sparing acute pain
management. Pain Medicine, 19(4), 872-873. doi:10.1093/pm/pny044

O'Donnell, E., Sharp, M.: Students' views of E-Learning: The impact of technology on learning in
higher education in Ireland. In, editor(s)Kathryn Moyle and Guus Wijngaards, University of
Canberra, Australia, and InHolland University, The Netherlands. Student Reactions to
Learning with Technologies: Perceptions and Outcomes. 2012.

Oh, S. Y., Adams, J., Greenberg, S. A,, Blachman, N., Zabar, S., Altshuler, L., & Cortes, T.
(2017). Empowering residents in interprofessional practice through 10-minute
mobile learning modules. Journal of General Internal Medicine, 32(2), S673.

Ong, S. W., Jassal, S. V., Porter, E., Logan, A. G., & Miller, J. A. (2013). Using an electronic
self-management tool to support patients with Chronic Kidney Disease (CKD): A CKD
clinic self-care model. Seminars in Dialysis, 26(2), 195-202. doi:10.1111/sdi.12054

K. D. Patel, C. McLoughlin, C. Lygidakis, R. C. Bollinger & S. Reeves (2018) Universal Health
Coverage: an urgent need for collaborative learning and technology in primary
care, Education for Primary Care, 29:1,59, DOI: 10.1080/14739879.2017.1398052

Pittenger, A. L., Westberg, S., Rowan, M., & Schweiss, S. (2013). An interprofessional
diabetes experience to improve pharmacy and nursing students' competency in
collaborative practice. American Journal of Pharmaceutical Education, 77(9).
doi:10.5688/ajpe779197

Reeves, S., Fletcher, S., McLoughlin, C., Yim, A., & Patel, K. D. (2017). Interprofessional
online learning for primary healthcare: Findings from a scoping review. BMJ Open,
7(8), e016872.

Reeves, S., Perrier, L., Goldman, J., Freeth, D., & Zwarenstein, M. (2013). Interprofessional
education: Effects on professional practice and healthcare outcomes. Cochrane
Database of Systematic Reviews, 3.

Vaona, A,, Banzi, R., Kwag, K. H., Rigon, G., Cereda, D., Pecoraro, V., ... Moja, L. (2018). E-
learning for health professionals. The Cochrane database of systematic reviews, 1(1),
CD011736. d0i:10.1002/14651858.CD011736.pub2

Wagner, E. H., Austin, B. T., Davis, C., Hindmarsh, M., Schaefer, J., & Bonomi, A. (2001).
Improving chronic illness care: Translating evidence into action. Health Affairs, 20(6),
64-78. d0i:10.1377/hlthaff.20.6.64

World Health Organization. (2011). mHealth: New horizons for health through mobile
technologies. Geneva: World Health Organization.

World Health Organization. (2016). Monitoring and evaluating digital health interventions: A
practical guide to conducting research and assessment. Geneva: World Health
Organization.

24


https://doi.org/10.1080/14739879.2017.1398052

WHO guideline: recommendations on digital interventions for health system strengthening.
Executive summary. Geneva: World Health Organization; 2019. (WHO/RHR/19.8).
Licence: CC BY-NC-SA 3.0 1GO.

Wu, I. W., Wang, S. Y., Hsu, K. H., Lee, C. C., Sun, C. Y., Tsai, C. J., & Wu, M. S. (2009).
Multidisciplinary predialysis education decreases the incidence of dialysis and
reduces mortality: A controlled cohort study based on the NKF/DOQI guidelines.
Nephrology, Dialysis, Transplantation, 24(11), 3426-3433. doi:10.1093/ndt/gfp259

Zwarenstein, M., Goldman, J., & Reeves, S. (2009). Interprofessional collaboration: Effects of
practice-based interventions on professional practice and healthcare outcomes.
Cochrane Database of Systematic Reviews, 3.

25



26



	Blank Page

