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Abstract: Diabetes is a leading non-communicable disease with a huge and predictably increasing
burden on individuals, societies and governments. Interprofessional education (IPE) aims to enhance
healthcare providers’ competence and patient care by providing well-organised, coordinated interpro-
fessional care (IPC) within teams of healthcare professionals of different disciplines. Interprofessional
practices are crucial in diabetes care. However, evidence on the effect of diabetes-specific IPE on
diabetes outcomes is limited. This study aims to survey and report recent findings on the impact
of interprofessional approaches on the outcomes of diabetes management. A systematic search of
PubMed and Google Scholar from 2008 was adopted to identify relevant studies. After screening for
relevance, the studies used in this review were thematically analysed, and two main categories of
the findings were isolated: the impact of IPE and IPC on enhanced care provision and on improved
diabetes self-management. The results indicate that healthcare professionals and students and people
with diabetes benefit from IPE/IPC to improve diabetes outcomes and quality of care. However,
improving diabetes care is achieved when inhibitors are addressed to incorporate IPE in health
professions curricula and to support IPC in clinical settings.

Keywords: diabetes care; diabetes outcomes; interprofessional education (IPE); interprofessional
collaboration (IPC)

1. Introduction

Diabetes is one of the most prevalent non-communicable diseases in the world [1]. It
is an arguably familiar disease as it has been thoroughly researched over the years [2]. Fur-
thermore, notable advancements in its treatment have been achieved [2]. Despite these facts,
diabetes remains a substantial and remarkably worsening health and economic burden
that policymakers and governments strive to control and mitigate [1,2]. The International
Diabetes Federation (IDF) stated in its 2021 report that diabetes is “spiralling out of con-
trol” [1]. Accordingly, every effort leading to the prevention and treatment of diabetes and
avoidance or delay of diabetes complications must be considered. Amongst those efforts,
techniques like interprofessional education (IPE) and interprofessional collaboration (IPC)
have been beneficial to patients with complex, chronic diseases [3]. However, the litera-
ture can benefit from an evaluation of the evidence base for the efficacy and effectiveness
of interprofessional approaches on diabetes management practices and the outcomes of
patients with diabetes.

IPE occurs when professionals from two or more disciplines learn with, from and about
each other to optimise healthcare delivery by enhancing teamwork and communication
skills, thus strengthening health systems and improving health outcomes [34].

IPE can be integrated into health profession curricula and introduced to existing
practices via professional development and continued medical education. It is a combi-
nation of knowledge, skills, values, attitudes and behaviours that constitute collaborative
practice [5,6]. Interprofessional collaboration (IPC) refers to the joint efforts of HCPs from

Diabetology 2023, 4, 356-375. https:/ /doi.org/10.3390/diabetology4030030

https://www.mdpi.com/journal /diabetology


https://doi.org/10.3390/diabetology4030030
https://doi.org/10.3390/diabetology4030030
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diabetology
https://www.mdpi.com
https://orcid.org/0000-0002-3134-1380
https://orcid.org/0000-0002-8256-3370
https://doi.org/10.3390/diabetology4030030
https://www.mdpi.com/journal/diabetology
https://www.mdpi.com/article/10.3390/diabetology4030030?type=check_update&version=1

Diabetology 2023, 4

357

different disciplines to work together with the common goal of providing high-quality
patient care [6]. Health workers are ready for collaborative practice when they have learnt
and are competent in interprofessional teamwork. Optimal care is provided when a team
of HCPs works together and at equal measure, each member being aware of their own
role and knowledgeable, supportive and appreciative of the other members’ roles in the
care provision [3,4]. This is when IPE emerges as an essential aspect of care and when
collaboration results in a synergistic effect that benefits the patients and refines HCPs’ skills,
attitudes and knowledge [4]. Interprofessional strategies can effectively equip HCPs to
provide enhanced care both individually and as a team, thus empowering people with
diabetes to manage the multi-faceted challenges associated with their condition more
effectively [7-9].

Despite being identified as approaches to care provision that enhance care services,
IPE and IPC arguably have some overlapping features, which makes drawing conclusions
on their distinct effects on improving aspects of health a bit challenging [10]. For example,
the definitions for IPE and IPC partially overlap, which makes the conceptual demarcation
of the two processes hard to identify and hinders the establishment of a profound evidence
base on interprofessional strategies that are most effective in healthcare [10]. Additionally,
the close-knit nature of IPE and IPC makes many researchers use the terms interchangeably
as they report on their effects on improving care provision, and IPE is often used as an
umbrella term to encompass any interprofessional activity [11].

The use of IPE in healthcare reportedly provides the highest quality of patient care,
improving patient safety, healthcare services and the individual skills of every HCP team
member [12,13]. In a meta-analysis aimed at determining the effectiveness of IPE on im-
proving students’ knowledge, skills and attitudes, the positive impact and effectiveness
of IPE programmes have been shown in multiple healthcare disciplines [12]. The health
professions in which IPE has been assessed include emergency department nurses and
physicians, primary health care practitioners, pharmacists, medical and allied health stu-
dents and social care professionals, among others [12-14]. Diabetes care is also one of the
many disciplines in which IPE has been proven beneficial as it improves confidence, knowl-
edge and quality of diabetes care [3,4]. The improvement in the quality of diabetes care was
reflected through specific parameters, including significantly reduced management errors,
enhanced blood glucose monitoring, increased foot assessment and improved practice
efficiency (number of patients seen per hour) [4,7]. A systematic review and meta-analysis
by Nurchis et al. (2022) reported a significant association between collaborative practice
and patient satisfaction and mental well-being, with promising evidence to support an
association with increased self-care and quality of life [15].

While evidence suggests that IPE positively impacts healthcare practices in general
and diabetes management in clinical practice, the efficacy and effectiveness of IPE on
patient outcomes can benefit from additional scrutiny. This review aims to collect evidence
related to the importance of IPE in diabetes management, potentially guiding cost-effective
treatment options that can improve the quality of life for individuals with diabetes. The
review will make two main contributions to the literature: (A) the personal benefit from IPE
programmes for healthcare professionals and students and how this reflects on improved
practice and quality of patient care; (B) measurable changes in disease outcomes for patients
with diabetes. Additionally, the review will identify barriers to applying IPE in practice
and highlight ways to overcome those barriers.

2. Methods
2.1. Objective

This review aims to answer the following question: What are the established results of
implementing diabetes-specific IPE on diabetes management and outcomes?
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2.2. Research Design

We utilised an integrative review approach because it is helpful in exploring the
literature within a specific field [16]. It also allows the investigation of an extensive sample
base and the inclusion of results from studies with various designs and methodologies [16].

2.3. Searching the Literature

The literature searches for this integrated review were conducted using PubMed and
Google Scholar for recent studies/reviews investigating interprofessional interventions
on diabetes management and outcomes. We looked for studies published within the past
15 years (2008-2023), and the vast majority of studies were concentrated within the past
ten years, roughly following the issuance of the IPE core competencies in 2011 [6]. Search
keywords were as follows: interprofessional, interprofessional education, interprofessional
collaboration, collaborative teamwork, diabetes management and diabetes outcomes and
combinations using Boolean operators. We included studies that reported on (1) health
professions students and/or (2) healthcare professionals receiving IPE and/or engaging
in IPC for the management of diabetes and (3) patients with diabetes receiving diabetes
education by an IPC team. We excluded studies written in languages other than English,
study protocols and studies that only reported the impact of IPE/IPC on oral health in
people with diabetes. PubMed search returned 270 results, and Google Scholar returned
17,700 results. After screening to remove duplicates, full-text articles were appraised for
relevance, and 19 studies were selected. Studies were analysed to generate themes for
research findings (Figure 1: Searching the literature).

Data Bases and Search Parameters
Years: 2008-2023
Language: English Only

*  Search Engines I Excluded Articles
PubMed =270 *  Duplicates
Google Scholar = 17,700 *  Protocols
(n=17,970) *  Studies reporting on oral
health only

»  Full texts unretrievable

»  Not within the scope after
title screening

s  Not within the scope after

Articles included in the Integrated Review

abstract screening

F' Y

n=19

Figure 1. Flow diagram of article selection for further review.

The nature of this research approach allows for broad sampling and the inclusion of
studies with different methodologies [16]. Hence, the selected studies were conducted
in different settings (clinical, primary and secondary care or educational; university cam-
puses), had different research methodologies (quasi-experimental, systematic reviews,
meta-analyses, randomised controlled trials and case studies), included different subjects
(students of health professions, HCPs and people with diabetes receiving diabetes educa-
tion or care from an IPC team) and had different interventions (different types of IPE/IPC
encounters through on-site or virtual events). This allowed for greater opportunities to
explore the topic more comprehensively.
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3. Results

Nineteen studies were included in this review. The analysis of the included studies
resulted in two main categories of the findings, both of which can positively influence
patient outcomes: the impact of IPE/IPC on enhancing diabetes care provision by HCPs
and students in healthcare professions and the effect of IPE/IPC on diabetes management.

3.1. Study Characteristics

The characteristics of the included studies are summarised in Table 1. Study de-
signs and approaches were different, including mixed methods studies (n = 4), systematic
reviews and meta-analyses (1 = 3), systematic reviews (n = 3), meta-analyses (n = 2),
quasi-experimental studies (1 = 2), an integrative systematic review (n = 1), a narrative
review (n = 1), qualitative/descriptive study (n = 1), a cross-sectional study (n = 1) and a
non-randomised parallel-group clinical trial (n = 1).

3.2. Study Participants
Study participants were either of the following:

e  Healthcare professionals (general practitioners, practice nurses and healthcare asso-
ciates, n = 8);

e  Students of healthcare professions (medicine, pharmacy, nursing, midwifery, dentistry,
podiatry, dietetics and social care, nn = 7);

e  Adult patients with type 1 or type 2 diabetes (1 = 11).

3.3. IPE Interventions and Settings

The IPE interventions used in the selected studies are diverse, particularly because
many studies are reviews and analyses that included various additional studies. However,
when study participants were students of health professions, the IPE intervention mostly
consisted of an in-person or online IPE university course, either in respective university or
health practice settings. The course was primarily mandatory for students but sometimes
voluntary. Upon the completion of the course, students either received credit hours toward
their programs or certificates of completion. For HCPs, the IPE intervention was predom-
inantly a shift in practice toward a team-based interprofessional diabetes management
approach following IPE learning and/or training sessions within primary or secondary
care clinics.

3.4. Findings from Content Analysis

The findings are discussed in two main categories. First, personal benefit from IPE
programmes for healthcare professionals and students and how it reflects on improved
practice and quality of patient care will be highlighted. Second, the actual measurable
changes in disease outcomes for patients with diabetes will be highlighted. Additional find-
ings include identifying barriers/inhibitors to implementing IPE in practice and suggesting
approaches to overcome such barriers.
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Table 1. Summary of the selected studies.
o . . . . Study Data Collection .
Citation Title Setting Study Aim Study Design Participants Method Sample Size Study Results
IPC is significantly
associated with an
Interprofessional Evaluate the increase in both patient
Collaboration and impact of IPC satisfaction and mental
Diabetes Management interventions for well-being. There was
Study 1 in Primary Care: A the management Systematic Patients with type 19 RCTs, each with  also promising evidence
Nurchis et al. Systematic Primary Care of type 2 diabetes review and 2 diabetes mellitus ~ Literature Search different supporting the
(2022) [15] Review and in primary care meta-analysis in primary care sample size association between an
Meta-Analysis of settings via interprofessional

Patient-Reported
Outcomes

patient-reported
outcomes.

approach and an
increase in self-care and
in generic and specific
quality of life.

Study 2
Kangas et al.
(2021) [17]

Students’ perceptions
of interprofessional
collaboration on the

care of diabetes: A
qualitative study

University, a
course was given
to med and
pharmacy
students

Explore changes in
medical and
nursing students’
perceptions of IPC
on diabetes
management after
an experimental,
voluntary course
of IPE with
practical content.

Qualitative
study

Pharmacy and
medical students

Focus-group
interviews before
and after a novel

IPE course

30
15 medical
students
15 nursing
students

The course improved
the students’
self-perceived
competence and
confidence in IPC in the
care of patients with
diabetes, and their
understanding of IPC
changed towards a
more patient—centred
and holistic perspective.

Study 3
Pascucci et al.
(2021) [18]

Impact of
interprofessional
collaboration on

chronic disease
management:
Findings from a
systematic review of
clinical trial and
meta-analysis

Pre-dominantly
outpatient clinics.
A few studies
were conducted in
hospitals or
pharmacies.

Study the impact
of IPC vs. usual
care on clinical
outcomes, clinical
process
measures and
patient-reported
outcomes for
patients with
chronic diseases.

Systematic
review and
meta-analysis

Patients with at
least one
chronic disease

Literature search:
data extraction
and synthesis
from selected
studies

23 RCTs, each with
different
sample size

Significant reduction in
the levels of systolic
blood pressure, diastolic
blood pressure, HbAlc
and LDL.
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Table 1. Cont.
N . . . . Study Data Collection .
Citation Title Setting Study Aim Study Design Participants Method Sample Size Study Results
Assessment of Study the
InterprofeSS{onal _ association of . ICP was associated with:
Collaborative interprofessional Adults with Literature search: 50 studies for the Improved HbAlc
Practices and collaborative . . . SR P . "
Study 4 . . Systematic diabetes and/or data extraction . systolic and diastolic
Outcomes in Adults . practice (3+ health . . . 39 studies in the
Lee et al. . . Primary care . ; review and hypertension and synthesis blood pressure levels.
with Diabetes and professions) with . L. . meta-analyses, . .
(2021) [19] L . meta-analysis  receiving primary from selected 1 Reductions in HbAlc
Hypertension in HbAlc, systolic di each with different . e of
Primary Care and diastolic care studies sample size were irrespective o
y . P baseline value.
A Systematic Review blood pressure
and Meta-analysis levels.
Learner attitudes were
positive overall and
improved from pre-test
to post-test, suggesting
more favourable
. . . . Examine attitudes attitudes to IPE after
An interprofessional University, a towards Surveys 168 participants completing the class
Study 5 experience in diabetes  course was given . . . ek P P P & )
. interprofessional Quasi- Pharmacy and comparing pre- 138 med students =~ Pharmacy students had
Pisano et al. management for to med and . . . o\ .
learning before experimental medical students and post-IPE 30 pharmacy more positive attitudes
(2020) [20] pharmacy and pharmacy . .
. and after an IPE experience students to IP learning before
medical students students .
and after. Their
understanding of the

experience

roles and
responsibilities of the
other learner groups
was enhanced.
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Table 1. Cont.
N . . . . Study Data Collection .
Citation Title Setting Study Aim Study Design Participants Method Sample Size Study Results
Knowledge and
confidence in diabetes
management among
Meeting the Identlfy new Nurses and Surveys 173 surveys HCPs shou‘l d be
strategies to Sy enhanced via the
Study 6 challenges posed by . X . midwives Focus group 40 focus group . .
- . . maintain optimal Mixed . ; . . introduction of focused
Atsalosetal. an escalating diabetes Hospital care for patients methods Recently interviews interviews education stratesies
(2019) [21] healthcare burden: A corp discharged Individual 6 individual . Bles,
. with diabetes . . . . . . improved
mixed methods study I . hospital patients interviews interviews L
while in hospital communication and
teamwork to avoid
delays in treatment
requirements.
Study the
effectiveness of
team-based care
Study 7 Team-Based Care to im E()T\EE) llileal th Literature search: Team-based care
Y Improve Diabetes Mostly clinics or P & Mostly patients data extraction 35 RCTs, each with  improves blood glucose,
Levengood . U outcomes of . . . i .
ot al Management: A hospitals in an people with Meta-analysis with type and synthesis different blood pressure and lipid
(2019) ['22] Community Guide urban setting diabetes 2 diabetes from sample size levels for patients with
Meta-analysis Does TBC work? selected studies type 2 diabetes.
How should it be
implemented to be
effective?
Diabetes-specific IPE
An inteerative Assess the Groups of Literature search: results in benefits for
Study 8 egrat University, online Integrative healthcare or data extraction 14 studies, each the learners and
systematic review of outcomes of IPE . . . 1 s . .
Kangas et al. . . courses or the . systematic social care and synthesis with different potentially contributes
interprofessional L on diabetes . . -,
(2018) [9] clinical workplace. review students or from selected sample size to better care provision
management. for patients

education on diabetes

professionals.

studies

with diabetes.
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Table 1. Cont.
N . . . . Study Data Collection .
Citation Title Setting Study Aim Study Design Participants Method Sample Size Study Results
Objectively measured .
Studv 9 interprofessional Universitv or Healthcare Literature search: inItI:f lgfirs(:i]s:al
el education outcome .. ty Generalise IPE . professionals or data extraction 16 studies, each P .
Riskiyana clinical or . Systematic . s collaborative
ot al and factors that community learning outcomes Review students who and synthesis with different knowledge, skills
. enhance program . in a global context. experienced IPE from selected sample size . g :
(2018) [23] . practices. .. . behaviour and quality
effectiveness: A or training. studies of care
systematic review '
Staff and student
teams received
core modules on
Assess the . IPCF, IPCP interventions
effectiveness of implemented .
. . . improved
interprofessional IPCP practices and .
; : . communication, team
Improving outcomes collaborative completed pre and HCPs practice care. provider
Study 10 in adults with . - practice (IPCP) Sequential HCPs and post knowledge team (n = 20), an /Yo
Nagelkerk diabetes via an Un.1ver51t1e's ’ intervention on mixed students and tests and interprofessional .productwlt.y and
. - family practice L . . . improved diabetes
etal. interprofessional dinics HCPs efficiencies, methods patients with evaluation team of students outcomes (Alc
(2018) [7] collaborative practice ) student learning design diabetes. surveys. Forms, (n=22)and . - T
program and clinical questionnaires, patients (n = 250) triglyceride, lipid ratio,

outcomes of
patients with
diabetes.

assessment tools
and surveys were
used. Focus group
discussions were
also held
periodically.

blood glucose) for a
subgroup of higher-risk
patients with diabetes.
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Table 1. Cont.
Citation Title Setting Study Aim Study Design Parfit(:l;zzn ts Dat;/[Ce(t)llll(v)e(cltlon Sample Size Study Results
Group 1 received
an
interprofessional
diabetes course.
. 66 students. IPE activities may
. The effect§ of Assess the Gr(?up 2 received a Medicine students improve health
Study 11 interprofessional effects of Cross- Students of diabetes course (n = 29) profession students’
. diabetes education on . . interprofessional . medicine, within groups of . P
P group
Racié et al. University. . sectional . . . Dentistry students specific clinical
the knowledge of learning on dentistry and single professions. .
(2017) [24] . . . Study . (n=21) knowledge, skills,
medical, dentistry and diabetes nursing. Both groups . . -
nursing students knowledge completed pre- Nursing students  confidence and attitude
’ (n = 16). toward IPC.
and
post-intervention
knowledge
assessments
Evaluate the
effectiveness of
]c)c:i)eltiisatfi%(;: mult::iffi}c))?lil ary Patients of Multidisciplinary team
ympre ' Healthcare setting 25 years of age or  Literature search: approaches to diabetic
assessing primary and . .. compared to . .
Study 12 secondary outcomes (podiatry clinics, standard care in Svstematic older with type 1 data extraction foot care cause a
an et al. Ll .. eneral hospitals . . or type iabetes and synthesis studies significant reduction in
Kh 1 y general hospital y ype 2 diab d synthesi 9 studi ignifi duction i
of multidisciplinary reducing Review A -
(2017) [25] team versus standard and general diabetes-related with risk for foot from selected complications
practice) ulceration or studies

care (a systematic
review)

foot complications
and cost and
improving quality
of life.

amputation.

compared to the
standard approach.
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Table 1. Cont.
e . . . . Study Data Collection .
Citation Title Setting Study Aim Study Design Participants Method Sample Size Study Results
the IPE program
resulted in improving
Assess the impact Interviews a.nd the quahty of care,
Isan of an IPE program data extraction patient outcomes
inter-professional Prog General from diabetes . (cholesterol and blood
. on the knowledge, q o : 26 primary care
Study 13 education programme . . Mixed practitioners and registers. . pressure levels),
. L . General practice attitudes and . . practices . .
Ching etal. effective in promoting ) . method practice nurses Comparison . professional behaviours
. setting (1 = 26) behaviours of . . 4167 people with . .
(2015) [26] collaboration and . Study Patients with between pre- and . and clinical practices
- - HCPs and how it ) diabetes
improving mav relate to diabetes post-IPE program (lower referrals and
diabetes care? diseasye outcomes data. more patients receiving
) (24 months) foot care and being
screened for
microalbuminuria).
The effect of
interprofessional Pre- and 6 teams (1 = 34)
education on Study the effect of post-intervention 12 oh sici;ns IPE can increase
interprofessional IPE on diabetes . (IPE workshop) phy diabetes care
Study 14 Quasi- 10 healthcare
. performance and . care knowledge . team performance . knowledge and
Yamani et al. . Educational. experimental Healthcare teams . associates .
diabetes care and performance evaluations and collaborative
(2014) [27] Study 12 Behvarz (rural
knowledge of health of healthcare knowledge healthcare performance of teams
care teams at level one teams. assessments roviders) of HCPs
of health (3 months) P
service provision
h;?rlrli:svin d Interprofessional
An Interprofessional pha Y , . approaches increase
. . nursing students An IPE diabetes 9 groups. ,
Study 15 Diabetes Experience . . - students” knowledge of
. . . competency in Mixed- course was given. Pharmacy
Pittenger to Improve Pharmacy University : Pharmacy and the roles of other
. , collaborative method . Pre- and students (n = 34) .
etal. and Nursing Students campuses. - nursing students. . . . professions and
. practice via an Study post-intervention ~ Nursing students .
(2013) [28] Competency in . . understanding of
. . interprofessional surveys. (n=17) N
Collaborative Practice . communication
diabetes )
strategies.

experience.
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Table 1. Cont.
e . . . . Study Data Collection .
Citation Title Setting Study Aim Study Design Participants Method Sample Size Study Results
Comparison
. Evalluate the betweer.l outcomes 15 studies (RCTs, B
Interprofessional effectiveness of following an IPE A range of positive
; . . . . . controlled before .
Study 16 education: effects on . IPE interventions . Professionals or intervention, . results on diabetes
. . Different areas of Narrative . . . and after studies ..
Reeves et al. professional practice clinical practice as opposed to Review patients involved outcomes with a and interrupted clinical outcomes and
(2013) [29] and healthcare p profession-specific in IPE intervention non-IPE p

improving diabetes care

outcomes or no-education intervention and time seres was reported.
. . . studies).
interventions. outcomes with no
intervention.
Study the Adults with type 1
effectiveness of or 2 diabetes
Effectiveness of disease- whose HbAlc Literature search: .
Study 17 . . - Disease management
Pimouguet disease-management Different management levels were data extraction programs significantly
programs for healthcare programs for Meta-analysis measured to and synthesis 41 RCTs . .
etal. . . . : . . impact HbAlc in adults
improving diabetes settings. improving evaluate the from selected o
(2011) [30] . . . . with diabetes,
care: a meta-analysis glycemic control effects of disease studies
in adults with management
diabetes. programs.
Review best
A best evidence evidence on IPE . Literature search: .
Study 18 . . evaluations, Professional - IPE is used as a
. systematic review of . . . data extraction .
Hammick . . Educational classify outcomes Systematic groups from . . mechanism to develop
interprofessional . . . . and synthesis 21 studies . .
etal. . settings and identify Review health and clinical practice and
education: BEME . . from selected . .
(2009) [31] . mechanisms social care. . improve services
Guide no. 9 . 1 studies
guiding IPE

outcomes.
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Table 1. Cont.

. Data Collecti .
Citation Title Setting Study Aim Study Design Participants a T\/[e(t)h(f; ton Sample Size Study Results
Interprofessional :;22;;;?;19
Enhance the care team care was }I)’rimary care.
. . and outcomes of provided by internal medicine The quality of care
Improving Chronic patients with type Non- groups of HCPs residents, nurse provided to adult
Study 19 . Care of Type 2 Internal medicine 2 diabetes by randomised Adults with type .and compared practitioner patients with type
Jansonetal. Diabetes Using Teams clinics introducing a care parallel-group with usual care by students and 2 diabetes improved
(2009) [32] of Interprofessional ’ mo delgto clinical trial internal medicine pharmacy with interprofessional
Learners interprofessional (18 months) res;iz?’;sn(:inly. students. team care.
teams. . . 384 adult patients
post-intervention .
with type

data collection.

2 diabetes
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3.5. Impact on Provider/Student Approaches and Enhancement of Care Provision

Of the 19 studies analysed, 13 studies reported on the (1) effects of IPE/IPC on provider
or student characteristics in diabetes care provision and (2) on aspects of healthcare provi-
sion for patients with diabetes that were impacted. For provider/student characteristics,
the studies mention advancements in self-perceived competence in diabetes care [17], im-
proved confidence [17,21,24], knowledge [21,23,24,27], skills [23,24], behaviour [23,26] and
attitudes [20,24] toward IPE and collaborative practice. For modified aspects of health-
care, the studies report improved clinical practice [9,17,26,31], quality of care [23,26,29,32],
understanding of roles and responsibilities of other HCPs or students [20,28], commu-
nication [7,21,28], collaboration and interprofessional team care [7,21,27] and provider
productivity [7]. Table 2 summarises those findings.

As far as healthcare provision in practice centres is concerned, the bulk of evidence
points toward some form of added value for interprofessional approaches in diabetes care,
while only a few studies suggest a neutral effect. A systematic review of 16 articles that
used standardised, objective measurements to evaluate the outcomes of IPE programmes
regarding IPC competencies concluded that IPE enhances IPC knowledge, skills and be-
haviour [23]. The major strength of the methodology of this systematic review is the use
of objective assessment tools to draw conclusions as opposed to subjective assessments
conducted in other studies, such as those with self-report assessments [23]. Those findings
conform with, or even lend higher credibility to, previously described reports on the im-
portance of IPE in increasing knowledge, skills and attitudes toward IPC in general [31,33]
and toward IPC in diabetes care in particular [29].

Perhaps the most substantial evidence supporting IPE’s effectiveness on diabetes
comes from the integrative systematic review by Kangas et al., published in 2018 [9]. This
integrative review aimed at surveying all the available, recent literature on diabetes-specific
IPE and analysing its effects on diabetes management [9]. With reference to a total of
14 studies that satisfied the inclusion criteria, this study concluded that IPE in diabetes care
had both “individual gains” for the HCPs, such as an increase in knowledge and skills,
confidence, motivation and team competency to treat patients with diabetes and “external
benefits”, such as improved patient outcomes and optimised practice approaches [9]. The
review also identifies some strengths and challenges of applying IPE in diabetes care.
Strengths include acquiring better knowledge about diabetes management in interprofes-
sional teams as opposed to individual, discipline-specific knowledge, while challenges
include the novelty of IPE and the need for additional financial, organisational (scheduling,
room allocations, etc.) and possibly human resources for its successful incorporation in
healthcare [9].

The introduction of IPE as a mandatory learning module in undergraduate pro-
grammes has been on the rise in different countries, such as the USA, the UK, Finland and
Germany. In some countries, it has been integrated in response to government reforms of
the health sector concerning diabetes care in an attempt to increase treatment efficiency
and avoid delays [7,32,34]. The aim was to increase treatment efficiency by providing care
for more people with diabetes, particularly the easier-to-manage cases, in the primary care
setting. Improved primary care treatment will avoid delays in care provision resulting
from referring each patient to secondary care and free secondary and tertiary care for
treating the most urgent cases first [32]. Positive outcomes have been observed when
healthcare professionals are involved as partners in learning and teaching IPE modules
and IPE implementation in practice. IPE modules have been successful in preparing HCPs
with better knowledge of IPC care and practice [7,17,24,27,28], a more positive attitude
to interprofessional learning [20] and improved self-perceived confidence and ability to
perform IPC in diabetes care [17], team dynamics, such as communication [7,24,28], and
behaviour change knowledge [7].

In addition to the relatively well-established importance of providing collaborative
learning opportunities on diabetes management to current and future HCPs involved in
diabetes management, it seems that the effect of this collaborative learning on students can
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be long-lasting [26]. Reeves et al. reported in a systematic review of 46 “high-quality” IPE
studies that remarkably more positive than neutral outcomes of IPE are being reported [35].
The authors also communicated that learners have a good, sustained response to IPE,
marked by improved attitudes and perceptions of each other and an increase in their
collaborative skills and knowledge [35].

Table 2. Reported impact on health provider/student approaches and enhancement of care provision.

Reported Parameter Selected Studies

Impact on health provider/student

Better self-perceived competence in diabetes [17]

care
Improved confidence [17,21,24]
Improved knowledge [21,23,24,27]
Improved skills [23,24]
Improved behaviour [23,26]
Improved attitudes toward IPE and IPC [35]

Impact on aspects of healthcare provision
Improved clinical practice [9,17,26,31]
Improved quality of care [23,26,29,32]
Improvgd. l.lr}derstanding of roles and [20,28]
responsibilities of other HCPs or students
Improved communication [7,21,28]
Improved IPC and team care [7,21,27]
Improved provider productivity [7]

3.6. Effect on Diabetes Self-Management and Disease Outcomes

Nine studies reported findings on diabetes management, including subjective and
objective measurements of patients” outcomes. Findings included a significant associ-
ation between IPE/IPC and an increase in patient satisfaction [15] and well-being [15]
and promising evidence of improvements in diabetes self-management tasks [15] and
quality of life [15]. Objectively reported patient outcomes include the following levels
of clinical indicators that have also been positively impacted by IPE/IPC interventions:
HbA1c [7,18,19,29,30], blood glucose [7,22], systolic blood pressure [18,19,22,26], diastolic
blood pressure [18,19,22,26], LDL [18,19], cholesterol [26], triglyceride [7], lipid ratio [7]
and diabetic foot complications [25]. Table 3 summarises those findings.

Patients treated in practice settings that provide care in interprofessionally influenced
approaches have been described as more competent and efficient in their diabetes self-
management in a way that significantly improves their disease outcomes [18,30]. This is
true when patients contact their health providers more frequently and take the initiatives
to make changes to their own diabetes management regimen [31]. This is also true when
patients are aware and capable of using the available support system and when they receive
integrated care from an interprofessional team, which improves care processes, lowers the
use of urgent care and increases the number of scheduled visits for care follow-up [32].
This favourable patient outcome seems to be the result of the joint efforts of empowered
patients and the IPC approach to managing those patients.

A recent systematic review and meta-analysis evaluating the impact of IPC inter-
ventions on chronic disease management revealed that five out of the eight studies that
reported the effect on the blood levels of glycated haemoglobin found significantly lower
HbAlc levels in the intervention groups [18]. There was also strong evidence indicating a
decrease in smoking and moderate evidence documenting an improved clinical process
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outcome of performing diabetic foot examinations more frequently in the intervention
groups [18]. The same effect on HbAlc levels has been described in a meta-analysis of 35
studies that aimed to assess the effectiveness of team-based care in managing diabetes,
which additionally reported more significant improvements in blood lipid levels and blood
pressure compared to controls [22]. Patient safety has also been reported as optimised by
providing timely care and intervention and enhancing coordination and communication
in the multidisciplinary, integrated team [21], as has the management of diabetic foot
ulcers [36].

Table 3. Reported effects on diabetes self-management and disease outcomes.

Reported Parameter Selected Studies
Indicators of Diabetes Management
Increased patient satisfaction [15]
Improved patient wellbeing [15]
Improved DSM skills [15]
Improved generic and diabetes-specific quality of life [15]
Disease outcomes
Reduced HbAlc [7,18,19,29,30]
Reduced blood glucose [7,22]
Reduced SBP [18,19,22,26]
Reduced DBP [18,19,22,26]
Reduced Cholesterol [26]
Reduced LDL [18,19]
Reduced Triglyceride [71
Reduced Lipid Ratio [7]
Reduced diabetic foot complications [25]

DSM: diabetes self-management, SBP: systolic blood pressure, DBP: diastolic blood pressure, LDL: low-density
lipoprotein.

3.7. Inhibitors and Enablers of IPE and IPC in Practice

For IPE to be successfully implemented in clinical practice settings, challenges as-
sociated with its learning and application must be addressed and enablers established.
Incorporating IPE into the curricula of health professions is challenging as it entails drastic
changes to the existing state of affairs, such as necessitating additional costs and having
uncertain outcomes, and redefines the roles of individual stakeholders, resulting in a high
degree of resistance [37]. A literature review by Lawlis et al., published in 2014, identi-
fied three primary stakeholders when the barriers to embedding IPE in higher education
health curricula are reported: government and professional, institution and individual [37].
Being resource-intensive, additional funding is essential to ensure this implementation.
At the government and professional level, funding is scarce, and the same is true at the
level of higher educational institutions that are mostly already financially stretched [37].
Additionally, stakeholder relationships are impacted by the change in the organisation
at the government and professional level associated with the implementation of IPE in
higher education health curricula [37]. At the institutional level, additional barriers include
the ability to develop and deliver IPE within the pre-existing curricula, especially when
accounting for differences in scheduling and assessment criteria and time constraints of
the diverse streams of health curricula [37]. At the individual level, barriers include the
lack of adequate faculty support, understanding and perceived need for IPE, limited IPE
professional development opportunities and lack of staff rewards for their involvement in
IPE initiatives [37].
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Likewise, some of the identified challenges for IPC is novelty [9]. It is increasingly
being introduced to healthcare institutions with pre-existing operational systems, and the
many changes that need to be undertaken for its initiation and implementation are often
met with resistance in established practices. Additionally, the lack of adequate resources
poses a great challenge, which also requires planning and sourcing [9]. Table 4 summarises
the inhibitors of IPE/IPC in practice and suggests possible solutions to overcome them.

Table 4. Barriers to applying IPE/IPC in practice and possible approaches to overcome those barriers.

General Barriers

General barriers

Barriers

Possible approaches to overcome barriers

Changes in existing state of affairs are
often met with resistance due to the need
for redefining the roles of individual
stakeholders [37]

Identify the causes of resistance.
Allow HCPs to influence the change, feel prepared for the change
and recognise its value [38].

Novelty- resource-intensive programme
with uncertain outcomes [9]

Awareness raising of the impact of IPE/IPC on patient
outcomes [39].

Inadequate evaluation and research [40]

Develop standardised IPE assessment tools, establish research
priorities and promote rigorous evaluation for IPE initiatives [40].

Stakeholder-Specific Barriers

Stakeholder

Barriers

Possible approaches to overcome barriers

Government and

Scarce resources [37]

Allocating resources to support IPE research and initiatives,
develop sustainable funding models, apply for grants and
advocate for IPE at institutional and policy levels [39,41].

Professional Strained stakeholder relationships due to . L . .
. . . Having open communication, mutual respect and increasing
the change in the organisation following . . T .
. A awareness of the value of interprofessional initiatives on disease
IPE implementation in higher management [41]
education [37] 8 ’
Ensuring equal representation of the relevant disciplines and
Hierarchical culture [41] fostering a culture of respect to navigating professional hierarchy
and empowering collaborative decision making [41].
Time constraints [37] Be1.ng flexible in scheduhr}g and incorporating an online aspect to
facilitate self-paced learning [41].
Institution Limited resources [37] Empowering chm.cal team.s to advocate to obtain resources that
can advance practice and improve care [42].
Ability to develop and deliver IPE within Creat.mg clear,.speaflc and measprable ob]ec.tlves and using adult
- : S learning theories to incorporate interprofessional knowledge and
pre-existing curricula considering the Lo . o\
. oo competencies in problem-based learning opportunities, most of
different assessment criteria for . . - . e
individual healthcare programmes [37] which being pre-existing learning tools and opportunities in
different health professions’ curricula [41].
. . Ensuring equal representation of the relevant disciplines and
Professional silos ) . . .
empowering collaborative decision making [41].
Fostering a culture of respect, advising on lines of communication
Communication challenges providers can resort to for support and highlighting ongoing
practice challenges to the appropriate channels [42].
Individual Lack of adequate faculty support and Offering educational programmes to collaborating teams,

understanding of the need for IPE [37]

highlighting the expected standards of care and publicising
professional and technical support [42].

Limited professional development
opportunities [37]

Providing interprofessional faculty-led training sessions and
learning materials [41].

Lack of reward for staff involved in
interprofessional activities [37]

Establish a reward system, such as a percentage increase in basic
salary, and assign interprofessional service heroes to advocate for
and represent interprofessional initiatives [43].
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Enablers for IPE clinical placements in diabetes teams include the presence of pre-
ceptors and students from at least two different domains of healthcare, a well-established
curriculum on the provision of collaborative care, integration of students from multiple
disciplines in diabetes teams, sufficient IPE resources and strong support from healthcare
institutions [44].

4. Discussion
Interprofessional Education and Diabetes Management: The Impact

For chronic diseases to be managed more effectively, operative collaborative rela-
tionships must be established between healthcare practitioners from different disciplines,
which can be achieved through teamwork. This is equally true for the management of
diabetes as a disease of complex nature and multisystem involvement, of which prevalence
continues to rise [1]. Due to this increasing prevalence, people with diabetes are more often
being treated, whether in the inpatient or outpatient settings, by HCPs who are not always
adequately trained to provide optimal diabetes care, which causes delays in care provision
and suboptimal patient outcomes [21]. Additionally, quality-improvement collaboratives
that are well integrated and patient centred are cost effective for large groups of people with
diabetes [45]. This calls for developing an effective and efficient collaborative workforce
equipped with the skills and knowledge to confidently manage diabetes in a timely man-
ner [21]. At the core of providing effective, efficient healthcare services is IPE as a didactic
program adopted to teach HCPs from different disciplines and its practical application,
interprofessional collaboration, which describes how service to patients is provided within
the multidisciplinary team of HCPs [14,18]. Two main features of IPE and IPC are the
subject of recent research. Firstly, the effect of IPE and IPC has been evaluated on different
aspects of the providers’ treatments of people with diabetes and other chronic diseases,
while the other research parameter is the impact of IPC interventions on patient outcomes.
While most studies ascertain an overall positive effect on HCPs’ practice [9,18,23], the extent
to which IPE and IPC improve chronic disease outcomes in patients is a question with an
answer that is not yet as conclusive but has been studied in many systematic reviews and
meta-analyses [7,21]. This review attempts to survey the impact of IPE and IPC on clinical
processes and patient outcomes in diabetes treatment and management.

Diabetes self-management (DSM) is a vital aspect of non-pharmacologic diabetes care
that, when adequately applied, dramatically impacts the development and progression
of diabetes by achieving good glycaemic control, reducing diabetes complications and
improving the quality of life in a cost-effective manner [46,47]. Accordingly, the near
normalisation of blood glucose is essential to the treatment plan, and extreme fluctuations
in it should, ideally, be minimised [47,48]. The face-to-face interaction between diabetes
patients and clinicians does not often exceed two hours in a year, while for the rest of the
time, patients and/or families are left to care for this complex disease on their own [46].
Despite being effective, engagement and compliance to self-care behaviours are generally
low [46]. The way IPE and IPC may positively impact diabetes outcomes could either be
through patients becoming more empowered to improve their DSM after being taught the
basics of DSM and the available support by IPC teams or by being cared for in centres where
IPC is common practice [25,26,32], which, in turn, influences specific patient behaviours
that impact diabetes outcomes.

5. Limitations and Future Research Potential

This review is not without limitations. Firstly, the quality of the studies included was
not evaluated using a validated evaluation tool. This is mainly due to the different designs
of the included studies, which a review of this kind allows to be included. Additionally,
the impact of the introduction of an IPE/IPC programme was evaluated for a range of
diabetes outcomes, and there are not many studies that corroborate the effect on each
particular outcome. Accordingly, generalisations regarding the impact of IPE/IPC on
diabetes outcomes should be made within those parameters. Future research should focus
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on studies with solid designs that evaluate the impact of IPE/IPC on specific diabetes
outcomes, which will enable more rigid comparisons and generalisations.

6. IPE and Diabetes Care—Conclusions

The aim of this study is to evaluate the impact of IPE on diabetes management and
outcomes. The findings unveil overwhelming evidence indicating that interprofessional
approaches advance diabetes care. Interprofessional approaches increase the skills, atti-
tudes and knowledge of healthcare professionals and students and enable them to adopt a
better interdependent, collaborative approach to diabetes care that potentially improves
patient outcomes. Furthermore, people with diabetes who receive care and education from
interprofessional care teams improve their commitment, knowledge and ability to perform
diabetes self-management, which also improves outcomes. Measurable effects on patient
outcomes, including better HbAlc and glucose levels, have been recorded when IPE is
taught and IPC is implemented. With adequate endorsement, funding, multi-level support
and thoughtful facilitation, IPE/IPC can positively impact diabetes care in a cost-effective
and life-changing manner.
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