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The multidisciplinary team in diagnosing
and treatment of patients with diabetes
and comorbidities: A scoping review

Jonas Dahl Andersen1,2, Morten Hasselstrøm Jensen1,2, Peter Vestergaard1,2,3,
Vigga Jensen2, Ole Hejlesen1 and Stine Hangaard1,2

Abstract

Background: Multidisciplinary Teams (MDTs) has been suggested as an intervention to overcome some of the com-
plexities experienced by people with diabetes and comorbidities in terms of diagnosis and treatment. However, evidence
concerning MDTs within the diabetes field remains sparse.

Objective: This review aims to identify and map available evidence on key characteristics of MDTs in the context of
diagnosis and treatment in people with diabetes and comorbidities.

Methods: This review followed the PRISMA-ScR guidelines. Databases PubMed, EMBASE, and CINAHL were system-
atically searched for studies assessing any type of MDT within the context of diagnosis and treatment in adult people (≥
18 years) with diabetes and comorbidities/complications. Data extraction included details on study characteristics, MDT
interventions, digital health solutions, and key findings.

Results: Overall, 19 studies were included. Generally, the MDTs were characterized by high heterogeneity. Four overall
components characterized the MDTs: Both medical specialists and healthcare professionals (HCPs) of different team sizes were
represented; interventions spanned elements of medication, assessment, nutrition, education, self-monitoring, and treatment
adjustment; digital health solutions were integrated in 58% of the studies; MDTs were carried out in both primary and secondary
healthcare settings with varying frequencies. Generally, the effectiveness of the MDTs was positive across different outcomes.

Conclusions: MDTs are characterized by high diversity in their outline yet seem to be effective and cost-effective in the
context of diagnosis and treatment of people with diabetes and comorbidities. Future research should investigate the cross-
sectorial collaboration to reduce care fragmentation and enhance care coordination.
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Introduction

Diabetes is a chronic disease that has a major impact on
healthcare systems worldwide. In 2021, the number of adult
people with diabetes was 537 million, which is estimated to
reach 785 million by 2045.1 People with diabetes have an
increased risk of developing one or more chronic conditions
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in addition to their diabetes such as cardiovascular diseases,
chronic kidney disease, or mental disorders.2,3 This is often
referred to as comorbidity, which is defined as the co-
occurrence of other chronic conditions in addition to an
index condition (e.g., diabetes). When an individual has a
co-occurrence of two or more chronic conditions (without
an index condition), this is referred to as multimorbidity.4,5

Both terms will be used interchangeably throughout this
review. However, the primary focus of this review is people
with diabetes and comorbidities. The prevalence of people
with diabetes and comorbidities varies between 40-95%
based on different diabetes cohorts, thus mirroring the
tendencies observed in people with single conditions and
multimorbidity.2,6,7

When compared to single condition counterparts, people
with diabetes and comorbidities are associated with poorer
outcomes in terms of higher mortality and morbidity rates,
polypharmacy (the intake of multiple drugs), depression,
health-related quality of life (HRQOL), and higher
healthcare utilization.2,4,8 Social inequality is also prevalent
in people living with multimorbidity, where the prevalence
of multimorbidity is consistently higher in the most so-
cioeconomically deprived areas when compared to more
affluent counterparts.9,10 Moreover, people with multi-
morbidity have more frequent hospital admissions with
longer stays than people with single conditions, and the
relationship between the number of chronic conditions and
their associated costs due to increased healthcare utilization
is almost exponential.4,11 Higher healthcare utilization
combined with multiple pharmacological treatments, which
is common among people with multimorbidity, lead to a
higher treatment burden and places financial strain on both
patients and healthcare. Also, diabetes is a complex disease
that requires support across the healthcare landscape, and
the management of people with diabetes and comorbidities
is multifaceted and necessitates the involvement of different
medical disciplines and healthcare providers.2,7,12

Most healthcare today is designed to treat single conditions
rather than providing comprehensive, patient-centered care,
which can lead to fragmented and sometimes contradictory
care.4 Consequently, a lack of communication between
healthcare professionals (HCP) and between HCP and patients
is experienced, which results in incoherent patient pathways
leading to poor treatment outcomes, impaired HRQOL, and
treatment dissatisfaction.7,13–15 Hence, there is a need for op-
timized prevention, management, and a reconfiguration of
healthcare to achieve an appropriate balance of disease-oriented
specialist care and patient-centered generalist care.4 Reflecting
the challenges of managing people with diabetes and co-
morbidities, potential interventions are also likely to be com-
plex and multifaceted if they are to address the varied needs of
the individual. Although an increasing number of studies have
examined interventions for multimorbidity, evidence is still too
limited to support any specific approach.4 Multidisciplinary

Teams (MDT), where HCP from different medical specialties
meet and discuss the diagnosis, treatment, and overall patient-
centered care, are suggested as one such approach.16–18 Pre-
viously, various MDT approaches have been applied in dif-
ferent diabetes settings with promising results in terms of
improved glycemic control19–23 and other health-related
outcomes.23–26 However, the evidence concerning MDTs
within diabetes and comorbidity settings remains sparse.
Digital health solutions have in recent years been recognized as
a tool to support interventions for multimorbidity (e.g., MDTs)
yet it remains uncertain to what extent digital health solutions
have been applied to support MDTs throughout the literature.27

Additionally, the characteristics of the MDT format remain to
be uniformly defined across the literature. This lack of stan-
dardization leads to difficulties in comparing studies across
settings and conducting high-quality evaluations of the MDT
interventions to guide healthcare and policymakers.4,17 Thus,
the above-mentioned considerations suggest the need for an
additional review in the field to contribute to a more stan-
dardized definition of MDT and to identify knowledge gaps in
this regard.

Scoping reviews are useful for systematically and rigorously
identifying and mapping available evidence within a certain
topic,field, or concept.28 Contrary to systematic reviews, scoping
reviews are more exploratory and flexible and aim to address
more wide-ranging questions as opposed to more specific
questions in systematic reviews.29 Scoping reviews can be used
to clarify key concepts/definitions or identify key characteristics
related to a concept (i.e., MDTs in this case) in the literature
within or across contexts.29,30 As such, a scoping review is
deemed the most appropriate methodological fit for answering
the review question and objectives in the present review.

Review Question

The review question of this scoping review is as follows:
What characterizes MDTs in the context of diagnosis and
treatment of people with diabetes and comorbidities?

The objectives of this scoping review are to summarize
and map the available evidence on 1) key characteristics of
MDTs, including how digital health solutions are applied to
support the MDTs, 2) application of MDTs in clinical
practice, and 3) effectiveness of MDTs on all patient-
relevant outcomes.

Methods

This scoping review was conducted and reported according
to the Preferred Reporting Items for Systematic Reviews
and Meta-analyses extension for Scoping Reviews
(PRISMA-ScR) guidelines31 (see Appendix 1). A study
protocol was prospectively registered on Open Science
Framework, for details see https://osf.io/v8j34.
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Eligibility Criteria

Participants

This scoping review considered studies that included adults
(≥ 18 years of age), who were diagnosed with diabetes (type
1 or 2) and at least one additional comorbidity and/or
complication. Comorbidity or complication was defined
as a chronic disease or condition in addition to the diabetes
diagnosis. Studies reporting mixed disease populations
(e.g., diabetes, cardiovascular diseases, chronic kidney
disease) were considered if an appropriate subgroup anal-
ysis was present. Studies that included people with gesta-
tional diabetes or prediabetes only were excluded.

Concept

This scoping review considered studies that evaluated or
assessed any type of MDT. This included both MDT
meetings, MDT conferences, and different clinical MDT
approaches. The MDTcomposition had to consist of at least
two different medical specialties to be included. Studies that
only included one medical specialty or combined one
medical specialty with different HCP such as dietitians,
nurses, or pharmacists in the MDT were excluded.

The review considered all patient-relevant outcomes of
the MDTs such as glycemic control, quality of life, cost-
effectiveness, hospitalizations, and the number of
comorbidities/complications, etc.

Context

This review considered studies that reported onMDTs in the
context of either diagnosis and/or treatment for people with
diabetes and comorbidities. MDTs in both primary and
secondary healthcare settings were considered.

Types of evidence sources

The present review considered all primary, peer-reviewed
research studies. This also included program descriptions
related to MDT interventions. However, program descrip-
tions that simply described the aim of a not yet developed
MDT intervention were excluded. Secondary research
studies, such as systematic reviews, were screened to assess
the individual primary research studies included in these
reviews. Studies available in full-text format and published
in English, Danish, Swedish, or Norwegian were considered
for inclusion.

Information sources

The systematic searches were performed in the databases
PubMed, EMBASE, and CINAHL on 21 October 2021. A

follow-up search was made on 23 June 2022 in the three
databases to include the most recent publications. The
searches were performed by one review author (JDA) with
assistance from an experienced research librarian, who
helped design and refine the searches. Additional citation
searches and reference list searches of finally included key
studies were carried out manually in SCOPUS and Google
Scholar.

Search strategy

The search strategy in this scoping review followed the
PRESS Guideline Evidence-Based Checklist developed by
McGowan et al. to ensure quality in electronic search
strategies.32 Preliminary searches were performed in
PubMed, EMBASE, and Google Scholar to identify search
terms, keywords, and index terms to prepare the systematic
searches. The search strategy was initially developed for
PubMed and then adapted for the other databases. Block
searches were performed with each block reflecting the
population (P), the concept (C), and the context (C), re-
spectively. The PCC strategy was also used to specify the
searches and identify additional search terms. The sys-
tematic searches used index terms (e.g., MeSH in PubMed
and Emtree in Embase) when appropriately combined with
other search functions such as Boolean operators, trunca-
tion, phrase searching, and free text searching to further
focus the searches. For full electronic search strategy, see
Appendix 2.

Selection of sources of evidence

Following the systematic searches, all identified studies
were collated and uploaded into RefWorks (RefWorks,
RefWorks-COS, ProQuest RefWorks 2.0, 2010). Duplicates
were checked and removed using the functions Exact match
and Close match. Hereafter, titles, and abstracts were
screened by one reviewer (JDA) supervised by another
review author (SH) for assessment against the inclusion
criteria. Studies that were potentially relevant were retrieved
in full-text format and further assessed by one reviewer
(JDA) supervised by another review author (SH) against the
inclusion criteria. Any disagreement that occurred between
the reviewers was resolved through discussion or by the
inclusion of a third reviewer as arbiter. During the full
review, reasons for the exclusion of studies were recorded
and presented in a PRISMA flow diagram in the present
review.33

Data extraction

Data were extracted by one reviewer (JDA) using a template
adapted from JBI.28 The data extraction was supervised by
another review author (SH). The extracted data were
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recorded in a standardized Microsoft Excel table developed
in agreement with all the authors of this scoping review.
Extracted data included details on study characteristics (first
author, publication year, country, study population, study
type, and sample size), details on the MDT intervention
(settings, frequency, description, MDT composition, and
context), and key findings concerning the review objective.
In addition, details on whether digital health solutions were
applied as part of the MDT intervention were recorded.
Disagreements between the reviewers were resolved
through discussion or by the inclusion of a third reviewer
when needed.

Data analysis and presentation

Extracted data were handled by descriptive analysis by one
author (JDA), supervised by two co-authors (SH and MHJ),
where frequency counts of different concepts, populations,
and locations of studies were carried out using Microsoft
Excel. Following the descriptive analysis, each study was
analyzed thematically according to three different themes
reflecting the review question and objective: 1) key char-
acteristics of MDTs, including the use of digital health
solutions, 2) application of MDTs in clinical practice, and 3)
effectiveness of MDTs on different patient-relevant out-
comes. The characteristics and results of the individual
studies are presented in tabular format and presented in a
visual format concerning each theme answering the review
question.

Results

Selection of sources of evidence

The systematic searches resulted in 9,423 records, of which
4,631 were duplicates (Figure 1). After screening the re-
maining 4,792 records on title and abstracts, 4,639 were
excluded as irrelevant. Of the 152 records included for full-
text reading, 137 were excluded, mainly because they did
not include an MDT intervention (n = 81) or focused on a
wrong target population (n = 18). Another five records were
identified through citation and reference searches of which
one was excluded due to a wrong target population. In total,
19 studies were included in this review, for further details
see Figure 1.

Characteristics of sources of evidence

The study characteristics of the individual studies are
presented in Table 1. Only one of the included studies34

was published before 2010 (in 1999) and nine out of
19 studies (47%) were published after 2018. Nine studies
were conducted in North America (47%), four in Asia
(21%), three in Australia (16%), and three in Europe/

Middle East (16%). Sample sizes ranged from 29 to
648 with an average of 193 participants per study. Across
studies, the most frequent comorbidities/complications in
addition to diabetes were mental disorders (47%), diabetic
foot ulcers (32%), and chronic kidney disease (21%). Of
the 47% of studies focusing on mental disorders, four
studies also included people with both mental disorders
and coronary heart disease. The most common study types
were observational studies (47%) with the remaining
study types identified as randomized clinical trials (RCT)
(31%), economic evaluations (11%), and program de-
scriptions (11%).

Results of individual sources of evidence

Table 2 illustrates the details related to the MDT interventions
across studies. Eight studies were conducted in a hospital setting
(42%), six studies in primary care clinics (32%), four studies in
specialized outpatient clinics (21%), and one in a community
setting (5%). The frequency of the MDT interventions across
studies was weekly (seven studies, 38%), bi-weekly (five
studies, 26%), monthly (one study, 5%), trimonthly (one study,
5%), and five studies did not report frequency (26%). TheMDT
intervention was in the context of diagnosis and treatment in a
little more than half of the studies (10 studies, 53%) and
treatment alone in the remaining studies (9 studies, 47%).
Across studies, 10 differentmedical specialties andfive different
healthcare professions were represented in the MDTs. The two
most prevalent medical specialists represented in the MDTs
were endocrinologists/diabetologists (14 studies, 74%) and
psychiatrists (nine studies, 47%), whereas the two most prev-
alent healthcare professions were nurses (16 studies, 84%) and
dietitians (6 studies, 32%). The MDTcomposition ranged from
three to six members, with the most frequent constitution being
six members (8 studies, 42%).

Of the 19 included studies, 11 studies (58%) applied
some form of digital health solutions as part of the MDT
intervention. All the studies used telephone-based sup-
port, telecounseling, or telemonitoring of patients
(11 studies, 100%). Additionally, tracking of patient
progress via electronic systems (2 studies, 18%), home
measurements with a transfer of data (2 studies, 18%),
and decision support system (1 study, 9%) were applied
as part of the MDT interventions.

Table 3 shows the distribution of the different compo-
nents incorporated in the MDT interventions across studies.
Most of the studies integrated some form of medication
review or adjustment in the intervention (13 studies, 68%).
Elements of education (11 studies, 58%) and assessment of
patients (10 studies, 53%) were also frequent in the MDT
interventions. Treatment adjustment, nutrition, and self-
monitoring were also components that were integrated
into the MDT interventions. For overview, see Table 3.
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Figure 1. PRISMA flow diagram.33

Table 1. Characteristics of sources of evidence.

Author, year Country Sample size Study Population Study Type

Chwastiak 201835 USA 29 Type 2 diabetes and different mental disorders (depression,
psychosis, schizophrenia, bipolar disorders)

RCT

Lin 201236 USA 214 Diabetes and depression RCT
Lo 202137 Singapore 201 Diabetes and diabetic foot ulcers Observational
Dargis 199934 Lithuania 145 Diabetes and diabetic foot ulcers and neuropathy Observational
McGregor 201138 USA 214 Diabetes and depression and/or coronary heart disease Program

description
Katon 201239 USA 214 Diabetes and depression and/or coronary heart disease Economic

evaluation
Lin 201440 USA 214 Diabetes and depression and coronary heart disease RCT
Wang 201641 China 648 Diabetes and diabetic foot ulcers and neuropathy Observational
Chwastiak 201642 USA 151 Diabetes and depression Observational
Lo 201843 Australia Diabetes and CKD Program

description
Imamura 201944 Japan 150 Diabetes and CKD Observational
Joret 201945 Australia 73 Diabetes and diabetic foot ulcers Observational
Huizing 201946 Netherlands 237 Diabetes and diabetic foot ulcers Observational
Ayada 202147 Israel 315 Diabetes and diabetic foot ulcers Observational
Fogelfeld 201748 USA 120 Type 2 diabetes and nephropathy RCT
Johnson 201649 Canada 227 Type 2 diabetes and depression Economic

evaluation
Zimbudzi 202050 Australia 179 Diabetes and CKD Observational
Katon 201051 USA 214 Diabetes and depression and coronary heart disease RCT
Kemp 202252 India 172 Type 2 diabetes and depression RCT

Abbreviations: RCT = Randomized controlled trial, CKD = chronic kidney disease.
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Table 2. Results of individual sources of evidence.

Author,
year Setting

Frequency
of MDT MDT Composition Context Key findings Digital health solutions

Chwastiak
201835

Community
health
center

Bi-weekly Nurse, psychiatrist,
endocrinologist

Treatment Significant decrease in
HbA1c level in the
intervention group
(p = 0.04), no change
in the usual care group

N/A

Lin 201236 Primary care
clinic

Bi-weekly Nurse, primary care
physician,
psychiatrist

Treatment Medication adherence
did not differ between
groups after
12 months

Tracking patient progress
using a health
information system.
Nurses monitored
patients via telephone
calls

Lo 202137 University
Hospital

Weekly Podiatrist, vascular
surgeon,
endocrinologist,
nurse, orthopedic
surgeon, infectious
disease physician

Diagnosis
and
treatment

Significant decrease in
mean time from
referral to visit in
MDT group compared
to control (p < 0.001).
Significant decrease in
both minor and major
amputation rates (p =
0.007 and p = 0.05,
respectively)

N/A

Dargis
199934

Outpatient
clinic

Trimonthly Diabetologist,
rehabilitation
physician,
orthopedic surgeon,
podiatrist

Diagnosis
and
treatment

Significantly fewer
recurrent foot ulcers
in the MDT group (p <
0.001)

N/A

McGregor
201138

Primary care
clinic

Weekly Nurse, primary care
physician,
psychologist,
psychiatrist,
diabetologist,
cardiologist

Treatment N/A Counseling and follow-up
of patients via
telephone. Home
measurement of BP
and blood glucose and
transfer of data to
nurses and general
practitioners via email

Katon
201239

Primary care
clinic

Weekly Nurse, primary care
physician,
psychologist,
psychiatrist,
diabetologist,
cardiologist

Treatment Lower mean outpatient
cost of US$594 per
patient in the
intervention group
compared to usual
care. The intervention
group had 114
additional DFD and
0.34 additional QALYs
compared to usual
care

Telephone survey with
monitoring and
guidance of patients.
Tracked patient
progress via care
management
electronic system

Lin 201440 Primary care
clinic

Weekly Nurse, primary care
physician,
psychologist,
psychiatrist,
diabetologist,
cardiologist

Treatment Patients with depression
+ unfavorable control
of HbA1c showed
greater improvement
after 6 and 12 months
compared to patients
with favorable control
(p < 0.001)

Telephone survey with
monitoring of
depression symptoms
and tracking of patient
progress via an
electronic system

(continued)
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Table 2. (continued)

Author,
year Setting

Frequency
of MDT MDT Composition Context Key findings Digital health solutions

Wang
201641

Hospital N/A Endocrinologist, nurse,
orthopedic, plastic,
and vascular
surgeon, dietitian

Diagnosis
and
treatment

Reduction in major and
minor amputations
from 2004 to 2007
due to an MDT team

N/A

Chwastiak
201642

Hospital Weekly Primary care physician,
dietitian, nurse,
psychiatric and
medical consultant

Diagnosis
and
treatment

Significant decrease in
HbA1c among those
referred to MDT
compared to control
(p = 0.008)

Telephone calls to
support self-
management of
patients

Lo 201843 Hospital N/A Endocrinologist,
nephrologist,
dietitian, nurse

Diagnosis
and
treatment

N/A Telehealth with specialist
outreach services from
a general practitioner
or hospital +
telephone advice
service

Imamura
201944

Hospital N/A Nephrologist,
diabetologist, nurse,
dietitian, pharmacist,
diabetes educator

Diagnosis
and
treatment

eGFR significantly
improved from before
to after MDT (p <
0.01). No change in
medication
prescription (p =
0.76). HbA1c was
significantly reduced
from before to after
MDT in patients with
improved eGFR (p <
0.001)

N/A

Joret
201945

Hospital Bi-weekly Vascular surgeon,
podiatrist, nurse,
endocrinologist

Diagnosis
and
treatment

The MDFC group had
significantly fewer
admissions (p <
0.001), lower
amputation rate (p <
0.001), lower
mortality rate (p <
0.05), and lower total
cost (p < 0.001)
compared to the pre-
MDFC group

N/A

Huizing
201946

Outpatient
clinic

Weekly Vascular surgeon,
internist, physiatrist,
nurse

Diagnosis
and
treatment

Limb-salvage and ulcer
healing were
significantly lower in
the non-MDT group
compared to the MDT
group (p = 0.05 and
p < 0.001,
respectively)

N/A

(continued)
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Table 2. (continued)

Author,
year Setting

Frequency
of MDT MDT Composition Context Key findings Digital health solutions

Ayada
202147

Hospital Bi-weekly Internist, orthopedic,
vascular, and plastic
surgeon

Diagnosis
and
treatment

Amputations and
infections were
significantly lower in
the MDT period than
in the non-MDT
period (p = 0.01 and
p = 0.04, respectively).
Diabetes control also
significantly improved
(p = 0.03)

N/A

Fogelfeld
201748

Outpatient
clinic

Monthly Endocrinologist,
nephrologist, nurse,
dietitian, pharmacist

Treatment Significantly fewer in the
intervention group
developed ESRD (p =
0.04). MDT delayed
ESRD + improved
HbA1c

Telephone contact to
monitor patient
progress if deemed
necessary to receive
more intensive follow-
up

Johnson
201649

Primary care
clinic

N/A Nurse, psychiatrist,
endocrinologist,
primary care
physician

Treatment Improved outcomes
compared with usual
care with incremental
DFD of 118 and
QALYs of 0.042 in the
collaborative care
group. Compared
with usual care,
collaborative care
yielded an incremental
cost-effectiveness
ratio of C$9/DFD and
C$24,39/QALYs

Telephone follow-up
once or twice per
month to reassess
symptoms + use of
teleconferences as part
of training in the
collaborative care
model

Zimbudzi
202050

Hospital N/A Endocrinologist,
nephrologist,
general practitioner,
nurse, dietitian

Treatment HRQOL did not improve
significantly from
baseline to 12-month
follow-up (all mean
differences p > 0.05)

Telephone advice hotline
with a general
practitioner and rest of
MDT

Katon
201051

Primary care
clinic

Weekly Psychiatrist, primary
care physician,
psychologist, nurse,
internist

Treatment Intervention group had
significant
improvement in
HbA1c, and
depression scores
when compared to
usual care (p < 0.001)

Counseling and follow-up
of patients via
telephone. Home
measurement of blood
pressure and blood
glucose and transfer of
data to nurses and
general practitioners
via email or phone

Kemp
202252

Outpatient
clinic

Bi-weekly Psychiatrist,
endocrinologist,
psychologist

Diagnosis
and
treatment

Intervention group had a
significant reduction in
anxiety symptoms
after 6 and 12 months
(p = 0.002) but not
after 24 months (p =
0.95)

Counseling/support of
diabetes self-
management and
behavioral treatment
via telephone +
decision support tool
to assist physicians
(algorithm based on
guidelines)

Abbreviations: eGFR = estimated glomerular filtration rate, MDFC = multidisciplinary foot care team, ESRD = end-stage renal disease, DFD = depression
free days, QALY = quality-adjusted life-years, HRQOL = health-related quality of life.
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Synthesis of results

Figure 2 illustrates the findings with the three different
themes related to the review question and objectives of the
review.

Discussion

This scoping review aimed to map the available evidence on
the key characteristics of MDTs in the context of diagnosis
and treatment in people with diabetes and comorbidities.
This included how digital health solutions were applied to
support the MDTs, the applications of MDTs in clinical
practice, and the effectiveness of MDTs on different patient-
relevant outcomes. A central finding in the present review
was that the MDTcompositions and functions in the context
of diagnosis and treatment in people with diabetes and
comorbidities were highly diverse and can be carried out in
several ways. However, four overall elements were char-
acteristic of the MDTs: teams were composed of both
medical specialists and HCP of different team sizes; in-
terventions spanned elements of medication, assessment,
nutrition, education, self-monitoring, and treatment ad-
justment; digital health solutions were incorporated in over
half of the studies to support MDT interventions; MDTs
were carried out in both primary and secondary healthcare
settings with varying frequencies. The number of different
medical specialties and healthcare professions involved in
the MDTs reflect the diversity of these teams. This diversity

might be partly explained by the fact that MDTs are a
relatively novel approach within diabetes management, and
a lack of previous intervention studies means that the in-
terventions have rarely been evaluated systematically and
thereby not contributed to refining and standardizing the
MDT intervention. Contrary, diversity in these teams can be
viewed as a necessity to embrace the complexity and het-
erogeneity of people with diabetes and comorbidities and
therefore needs to remain flexible.17 This further highlights
the challenges regarding defining a standardizedMDTsetup
that works equally well in different settings and could also
explain the lack of high-quality evaluations of MDTs within
the diabetes field to date.

Overarchingly, the effectiveness of the MDTs in this
review is considered positive, ranging from improved
glycemic control35,40,42,44,48,51 and improved mental health
outcomes40,49,51,52 to a reduction in amputations and re-
current foot ulcers.34,37,41,45–47 Additionally, a decrease in
hospital admissions,45 reduction in mean time from referral
to visit,37 and improved CKD outcomes44,48 were observed.
These results align well with other studies evaluating MDT
approaches in people with diabetes only.20,21,25,53–55 The
finding that HRQOL did not change because of the MDT
intervention is consistent with a recent systematic review
that did not find any significant changes in HRQOL in
patients with multimorbidity when evaluating an MDT
approach in primary and secondary healthcare settings.56

However, the interventions in this study did not match the
criteria for the MDT interventions in the present review

Table 3. Components incorporated in the MDT interventions across studies.

MDT Interventions

Author, year Education Self-Monitoring Nutrition Medication Assessment Treatment Adjustment

Chwastiak 201835 X X X X
Lin 201236 X X X
Lo 202137 X X X
Dargis 199934 X X
McGregor 201138 X X X X X
Katon 201239 X X X X
Lin 201440 X X X X
Wang 201641 X X X
Chwastiak 201642 X X X X
Lo 201843 X X
Imamura 201944 X X X
Joret 201945 X X X X
Huizing 201946 X X X
Ayada 202147 X X X
Fogelfeld 201748 X X
Johnson 201649 X X
Zimbudzi 202050 X X
Katon 201051 X X X
Kemp 202252 X X
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exactly and can therefore not be compared directly. Based
on current evidence, it is not indicated that MDT inter-
ventions are associated with improved HRQOL as outcome
in multimorbid patients. Poor HRQOL, however, is an
outcome that is consistently associated with multimorbidity,
so future research investigating interventions that can im-
prove HRQOL would be beneficial.4 Based on this scoping
review, the introduction of an MDT in the management of
diabetes and comorbidity seems to be cost-effective.39,49

This is consistent with previous studies focusing on patients
with diabetes and comorbidities,57,58 which also found an
MDT approach to be cost-effective compared with controls.
These results might suggest that adding comorbidities to the
diabetes diagnosis does not complicate or impair the
functioning of the MDTs, which could pave the way for
more cost-effective, multidisciplinary management of
people with diabetes and comorbidity.

The different components of the MDT interventions in
the present review align well with a recent Cochrane review,
where it was reported that interventions for people with
multimorbidity predominantly included components of care
coordination, education, self-management support, and
medicines management.59 Medication review or adjustment
was the most frequent component of the MDT interventions
in this review. This finding is expected though as multi-
morbidity is strongly associated with polypharmacy, and
therefore must be adjusted accordingly to avoid adverse
events.60,61 Hence, intensification of medication adjustment
seems an important part of the management of people with
diabetes and comorbidities. Again, the many different
components that are incorporated into the MDT interven-
tions across studies reflect the diversity of these teams.

The inclusion of digital health in 58% of the included
studies suggests that digital health solutions are already, and

could prospectively, be integrated into the MDTs and further
contribute to positive treatment outcomes. Two recent sys-
tematic reviews and meta-analyses e.g., reported that digital
health solutions provided moderate improvements in measures
of disease control27 and the experience of care62 in people with
diabetes and comorbidities but not in overall health status. This
might suggest that digital health solutions are most efficient
when used in combination with other interventions or specific
components of an intervention, and not as the intervention
itself in patients with diabetes and comorbidities. This finding
could be due to the diversity of challenges experienced in this
group of patients, which is often very heterogeneous and
complex.27 Moreover, the amount and quality of evidence
were also reported to be very limited in both studies and further
research in this area is needed to determine the most optimal
incorporation of digital health solutions in the MDTs.

The most common comorbidity in addition to diabetes in
this review was mental disorders. This might be surprising
as comorbidities have traditionally been viewed primarily as
physical diseases or conditions.63,64 Diabetes comorbidities
of physical character often share the same underlying
pathophysiologic profiles or care management goals, which
are also known as diabetes-concordant comorbidities.64

However, diabetes-discordant comorbidities have no di-
rect relationship with diabetes in terms of pathophysiologic
profile and are often harder to manage when compared to
concordant comorbidities and single conditions.64 None-
theless, people with diabetes and mental disorders often
share reciprocal susceptibility and a high degree of co-
morbidity, and the mental disorders are often inadequately
managed because of a lack of training, guidelines, or ini-
tiatives in this regard.26,42,63 Thus, the focus on the man-
agement of mental disorders as a comorbidity in the present
review seems justified.

Figure 2. Visualization of key characteristics of MDT, application of MDT, and the effectiveness of MDTs. Abbreviations: eGFR =
estimated glomerular filtration rate, ESRD = end-stage renal disease, HRQOL = health-related quality of life.
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Finally, future directions of the management of people
with diabetes and comorbidities point toward more orga-
nizational change, incorporating MDTs across healthcare
settings and increasing focus on patient-centered care.59,65

The findings from this scoping review complement the
overall elements of a framework developed to describe
models of care for multimorbidity.65 Based on the results of
the present review, many of the elements described in the
model are represented in the MDTs already, suggesting the
challenges of determining the most optimal MDT setup lie
elsewhere. In this review, most of the studies were applied in
secondary healthcare settings in hospitals, whereas primary
care physicians were involved in 42% of the studies.
However, the studies which included primary care physi-
cians already took place in primary care. None of the in-
cluded studies had cross-sectorial settings, where both
secondary and primary healthcare were combined and
collaborated. One possible solution prospectively could be
the facilitation of work relationships across healthcare
sectors to deliver more unfragmented, multidisciplinary
care for patients. People with diabetes and comorbidities
rarely fit in one specialized location due to the complex and
heterogeneous nature of their conditions. Thus, future de-
velopment or updates of existing intervention models, such
as MDT interventions, should take the cross-sectorial col-
laboration and fragmentation of care perspective into
consideration.

Limitations

In our study protocol, we chose to define the MDT as
consisting of at least two medical specialties. As such, this
could have led to the exclusion of potentially relevant
studies as a great number of studies only reported one
medical specialty (81/137) combined with different HCP as
part of the MDT. Also, our broad definition of MDT could
have contributed to the highly diverse outline of the MDTs
in this present review.

We also chose to include participants with both type
1 and 2 diabetes. However, in most of the included studies
there was no distinction between the two types which means
no subgroup analysis was possible. This makes the con-
clusion on whether the effectiveness of the MDT inter-
ventions is the same regardless of diabetes type more
difficult.

Mainly one review author (JDA) was responsible for
screening and data extraction processes in the present re-
view. Although supervised by another review author (SH)
this approach could have increased the risk of
confirmation bias.

The largest sample of studies was conducted in North
America (47%). Although the healthcare systems in North
America and Europe share some similarities, there are also
great differences. The MDT format differs to some extent as

MDTs in Europe are mainly meeting and/or conference
based, whereas it is more of an MDT approach in North
America. Although there were studies in this scoping review
from Australia and Asia as well, there were only two studies
conducted in Europe. As previously mentioned, mental
disorders were the most common comorbidity in our review.
However, eight of the nine included studies that investigated
mental disorders were conducted in North America. This
finding, combined with the concentration of studies in North
America, might hamper the external validity and make it
harder to generalize the findings to a European context.

Conclusions

MDTs are characterized by high diversity and can be carried
out in several ways in terms of settings, number of team
members, medical specialist compositions, incorporation of
digital health solutions, and frequencies. The heterogeneity
of the MDTs generally reflects the challenges in stan-
dardizing the MDT intervention, which could explain the
lack of high-quality evaluations of the intervention to date.
Implementing MDTs could prospectively be a valid ap-
proach in the context of diagnosis and treatment of people
with diabetes and comorbidities. Future research should
investigate the cross-sectorial collaboration opportunities to
reconfigure healthcare to promote a more optimal balance
between patient-centered generalist care and condition-
oriented specialist care to enhance care coordination and
reduce care fragmentation.
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and Ünlü C. Treatment modalities for chronic limb-
threatening ischemia: strategies and outcomes. University of
Groningen; 2019.

47. Ayada G, Edel Y, Burg A, Bachar A, Hayun Y, Shochat T,
et al. Multidisciplinary team led by internists improves dia-
betic foot ulceration outcomes a before-after retrospective
study. Eur J Intern Med. 2021;94:64–68.

48. Fogelfeld L, Hart P, Miernik J, Ko J, Calvin D, Tahsin B, et al.
Combined diabetes-renal multifactorial intervention in pa-
tients with advanced diabetic nephropathy: Proof-of-concept.
J Diabetes Complications. 2017;31(3):624–630.

49. Johnson JA, Lier DA, Soprovich A, al Sayah F, Qiu W and
Majumdar SR. Cost-effectiveness evaluation of collaborative
care for diabetes and depression in primary care. Am J Prev
Med. 2016;51(1):e13–20.

50. Zimbudzi E, Lo C, Ranasinha S, Teede H, Usherwood T,
Polkinghorne KR, et al. Health-related quality of life among
patients with comorbid diabetes and kidney disease attending
a codesigned integrated model of care: A longitudinal study.
BMJ Open Diabetes Res Care. 2020;8, (1).

51. Katon WJ, Lin EH, von Korff M, Ciechanowski P, Ludman
EJ, Young B, et al. Collaborative Care for Patients with
Depression and Chronic Illnesses From the Departments of
Psychiatry A bs t r ac t. Vol. 363, N Engl J Med. 2010.

52. Kemp CG, Johnson LCM, Sagar R, Poongothai S, Tandon N,
Anjana RM, et al. Effect of a collaborative care model on anxiety
symptoms among patients with depression and diabetes in India:
The INDEPENDENT randomized clinical trial. Gen Hosp
Psychiatry. 2022;74:39–45.

53. Wan EYF, Fung CSC, Jiao FF, Yu EYT, Chin WY, Fong DYT,
et al. Five-year effectiveness of the multidisciplinary risk as-
sessment and management programme-diabetes mellitus
(RAMP-DM) on diabetes-related complications and health

Andersen et al. 13



service usesd a population-based and propensity- matched cohort
study. Diabetes Care. 2018;41(1):49–59.

54. Albright RH, Manohar NB, Murillo JF, Kengne LAM,
Delgado-Hurtado JJ, Diamond ML, et al. Effectiveness of
multidisciplinary care teams in reducing major amputation
rate in adults with diabetes: A systematic review & meta-
analysis. Vol. 161, Diabetes Research and Clinical Practice.
Elsevier Ireland Ltd; 2020.

55. SiawMYL,KoY,MaloneDC, TsouKYK,LewYJ, FooD, et al.
Impact of pharmacist-involved collaborative care on the clinical,
humanistic and cost outcomes of high-risk patients with type
2 diabetes (IMPACT): a randomized controlled trial. J Clin
Pharm Ther. 2017;42(4):475–482.

56. Smith SM, Wallace E, Clyne B, Boland F and Fortin M.
Interventions for improving outcomes in patients with mul-
timorbidity in primary care and community setting: a sys-
tematic review. Syst Rev. 2021;10, (1).

57. Hay JW, Katon WJ, Ell K, Lee PJ and Guterman JJ. Cost-
effectiveness analysis of collaborative care management of
major depression among low-income, predominantly His-
panics with diabetes. Value in Health. 2012;15(2):249–254.

58. Siaw MYL, Malone DC, Ko Y and Lee JYC. Cost-
effectiveness of multidisciplinary collaborative care versus
usual care in the management of high-risk patients with di-
abetes in Singapore: Short-term results from a randomized
controlled trial. J Clin Pharm Ther. 2018;43(6):775–783.

59. Smith SM,Wallace E, O’Dowd T and Fortin M. Interventions
for improving outcomes in patients with multimorbidity in

primary care and community settings. Vol. 2021, Cochrane
Database of Systematic Reviews. John Wiley and Sons Ltd;
2021.

60. Vos R, Boesten J and van den Akker M. Fifteen-year tra-
jectories of multimorbidity and polypharmacy in Dutch pri-
mary care—A longitudinal analysis of age and sex patterns.
PLoS One. 2022;17.

61. Masnoon N, Shakib S, Kalisch-Ellett L and Caughey GE.
What is polypharmacy? A systematic review of definitions.
Vol. 17, BMC Geriatrics. BioMed Central Ltd.; 2017.

62. Zhang W, Cheng B, Zhu W, Huang X and Shen C. Effect of
Telemedicine on Quality of Care in Patients with Coexisting
Hypertension and Diabetes: A Systematic Review and
Meta-Analysis. Telemedicine and e-Health. 2021;27(6):
603–614.

63. Almeida SS, Zizzi FB, Cattaneo A, Comandini A, di Dato G,
Lubrano E, et al. Management and Treatment of Patients With
Major Depressive Disorder and Chronic Diseases: A Multi-
disciplinary Approach. Front Psychol. 2020;11.

64. Aga F, Dunbar SB, Kebede T and Gary R. The role of
concordant and discordant comorbidities on performance of
self-care behaviors in adults with type 2 diabetes: a systematic
review. Diabetes Metab Syndr Obes. 2019;Volume 12:
333–356.

65. Stokes J, Man MS, Guthrie B, Mercer SW, Salisbury C and
Bower P. The foundations framework for developing and
reporting new models of care for multimorbidity. Ann Fam
Med. 2017;15(6):570–577.

14 Journal of Multimorbidity and Comorbidity


	The multidisciplinary team in diagnosing and treatment of patients with diabetes and comorbidities: A scoping review
	Introduction
	Review Question

	Methods
	Eligibility Criteria
	Participants
	Concept
	Context
	Types of evidence sources

	Information sources
	Search strategy
	Selection of sources of evidence
	Data extraction
	Data analysis and presentation

	Results
	Selection of sources of evidence
	Characteristics of sources of evidence
	Results of individual sources of evidence
	Synthesis of results

	Discussion
	Limitations
	Conclusions
	Acknowledgements
	Declaration of conflicting interests
	Funding
	Ethics and consent statement
	ORCID iD
	Supplemental material
	References


