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Abstract

Introduction: Diabetes mellitus remains a significant global health challenge, with a notable proportion of patients struggling
to achieve glycemic control. Multidisciplinary collaborative care models have been proposed as a solution to improve outcomes
in patients with uncontrolled diabetes. This review aimed to evaluate the effectiveness of such models in enhancing glycemic
control, reducing diabetes-related complications, and improving the quality of life for these patients.

Methods: A systematic search was conducted across PubMed, Cochrane Library, Scopus, and Embase for interventional studies
and clinical trials published in the last five years up to 2022. The search focused on studies that implemented multidisciplinary
collaborative care models for adult patients with uncontrolled diabetes. Inclusion criteria encompassed interventional studies
reporting on glycemic control, diabetes-related complications, or quality of life outcomes. Studies were excluded if they were
observational, focused on pediatric populations, or did not include a clear definition of multidisciplinary care.

Results: Eleven studies were included in the review, demonstrating a range of interventions from technology-based approaches
to the integration of various healthcare professionals into the care team. The review found significant improvements in glycemic
control, with a mean reduction in HbAlc levels of 1.2%, and an increased likelihood of achieving glycemic targets (risk ratio
1.5). Medication adherence improved by 20% in interventions utilizing mobile apps, and quality of life scores increased by 15%
following multidisciplinary interventions. Additionally, a reduction in diabetes-related hospitalizations and emergency
department visits was observed, indicating a decrease in acute complications.

Conclusions: Multidisciplinary collaborative care models significantly improve glycemic control, medication adherence, and
quality of life in patients with uncontrolled diabetes, while also reducing the risk of acute complications. These findings support
the broader adoption of such models in diabetes management to address the complex needs of this patient population effectively.
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Introduction

Diabetes mellitus remains a globally prevalent chronic
disease, significantly impacting patient morbidity and
mortality rates. Despite advances in treatment and
management strategies, a substantial proportion of
patients continue to exhibit uncontrolled diabetes,
leading to severe complications and increased
healthcare utilization. Recent studies have shown that
nearly 50% of individuals with diabetes do not achieve
recommended glycemic targets, underscoring the
complexity of managing this condition effectively [1].
Multidisciplinary collaborative care models, which
integrate the expertise of various healthcare
professionals, have emerged as a promising approach
to enhance diabetes management. Evidence suggests
that such models can improve glycemic control in up
to 60% of patients when compared to traditional care

[2].

The burden of uncontrolled diabetes is not only limited
to poor glycemic control but also includes an increased
risk of complications such as cardiovascular disease,
nephropathy, and retinopathy. These complications
are reported to occur in over 30% of patients with
poorly managed diabetes, further contributing to the
morbidity, mortality, and economic costs associated
with the disease [3]. Moreover, uncontrolled diabetes
significantly impacts patients' quality of life, with
studies indicating that up to 40% of patients
experience diabetes-related distress, anxiety, and
depression [4]. This underscores the need for a
comprehensive management strategy that addresses
both the physiological and psychological aspects of
diabetes care.

The role of multidisciplinary teams in diabetes care,
including  physicians, nurses, dietitians, and
pharmacists, has been increasingly recognized.
Research demonstrates that such teams can reduce
HbAlc levels by an average of 0.5% to 1.5%,
compared to usual care, highlighting the effectiveness
of collaborative approaches [5]. Additionally,
multidisciplinary care has been shown to improve
adherence to treatment regimens and lifestyle
modifications, with adherence rates improving by up
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to 25% in patients engaged in these models [6]. These
improvements are crucial for achieving long-term
glycemic control and reducing the risk of diabetes-
related complications. Despite the potential benefits of
multidisciplinary collaborative care, its
implementation remains inconsistent across healthcare
settings. Barriers such as lack of resources, insufficient
training, and poor communication between healthcare
providers can impede the effectiveness of these
models [7]. Furthermore, there is a need for more
research to identify the most effective components of
multidisciplinary care and how they can be tailored to
meet the diverse needs of patients with diabetes.
Currently, less than 20% of diabetes care practices
report the full integration of multidisciplinary
collaborative care models [8-10], indicating a
significant gap between evidence-based
recommendations and clinical practice. The aim of this
systematic review was to evaluate the effectiveness of
integrating multidisciplinary collaborative care in the
management of patients with uncontrolled diabetes.
By synthesizing data from various studies, the review
sought to provide a comprehensive overview of how
these care models can enhance glycemic control,
reduce complications, and improve quality of life for
patients with diabetes.

Methods

The methodological framework of this systematic
review was meticulously designed to assess the impact
of multidisciplinary collaborative care on the
management of patients with uncontrolled diabetes.
The search strategy was developed with the aim of
capturing a comprehensive array of interventional
studies that examined the effectiveness of
multidisciplinary approaches in improving glycemic
control, reducing diabetes-related complications, and
enhancing patients' quality of life. The search terms
employed included a combination of keywords and
MeSH terms such as "uncontrolled diabetes,”
"multidisciplinary care,” "collaborative care,”" "team-
based care,” "glycemic control," and “diabetes
management." These terms were used in various
combinations to ensure the breadth and depth of the
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search. The databases selected for the literature search
encompassed PubMed, Cochrane Library, Scopus, and
Embase. These platforms were chosen for their
extensive coverage of medical and health sciences
literature, thereby maximizing the likelihood of
identifying relevant studies. The search was limited to
articles published in the last five years up to 2022,
ensuring that the review focused on the most recent
evidence  regarding the  effectiveness  of
multidisciplinary collaborative care in diabetes
management. This temporal restriction was applied to
capture the current state of practice and research in the
field.

Inclusion criteria were rigorously defined to select
studies that directly addressed the research question.
Only interventional studies that implemented a
multidisciplinary collaborative care model for the
management of uncontrolled diabetes in adult patients
were considered. These studies needed to report on
outcomes such as changes in HbAlc levels, incidence
of diabetes-related complications, or improvements in
quality of life measures. Both randomized controlled
trials (RCTs) and non-randomized controlled trials
(NRCTSs) were included to encompass a wide range of
evidence. Studies were required to be published in
peer-reviewed journals and available in English to
ensure the quality and accessibility of the data.
Exclusion criteria were also clearly delineated to
refine the study selection process. Studies were
excluded if they focused on pediatric populations,
were observational in nature, did not include a clear
definition of multidisciplinary collaborative care, or
did not report specific outcomes related to glycemic
control, complications, or quality of life. Additionally,
studies that were published outside of the specified
time frame, reviews, case reports, and conference
abstracts without full-text availability were also
excluded from consideration.

The study selection process involved several steps to
ensure the rigor and reproducibility of the review.
Initially, two reviewers independently screened the
titles and abstracts of identified records for potential
relevance based on the predefined inclusion and
exclusion criteria. Records that appeared to meet the
criteria or where there was uncertainty were then
subjected to full-text review. During this phase, the
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same reviewers independently assessed the full-text
articles to confirm eligibility. Discrepancies between
reviewers at any stage of the selection process were
resolved through discussion or, if necessary,
consultation with a third reviewer. Finally, data
extraction and quality assessment were conducted on
the studies that met the inclusion criteria. Relevant
data, including study characteristics, participant
demographics, details of the multidisciplinary
intervention, outcome measures, and results, were
systematically extracted using a standardized form.
The quality of the included studies was assessed using
the Cochrane Risk of Bias tool for RCTs and the
ROBINS-I tool for NRCTs, providing a basis for
evaluating the strength of the evidence. This
comprehensive methodology ensured that the review
was conducted with the necessary rigor and provided
a reliable synthesis of the available evidence on the
effectiveness of multidisciplinary collaborative care
for patients with uncontrolled diabetes.

Results and discussion

In the systematic review, a total of 11 interventional
studies and clinical trials were included, focusing on
the effectiveness of multidisciplinary collaborative
care in managing uncontrolled diabetes. These studies
presented a diverse range of sample sizes, from as
small as 30 participants in smaller, more focused
interventions to as large as over 1000 participants in
broader, more comprehensive programs. This
variability in sample size highlights the wide
applicability of multidisciplinary approaches, from
intimate, community-based settings to larger,
institutional-based programs.

The interventions across these studies varied
significantly in design, reflecting the multifaceted
nature of multidisciplinary collaborative care. Some
interventions focused on the integration of dietitians
and diabetes educators into patient care teams, while
others emphasized the role of pharmacists in
medication management and adherence support.
Notably, several studies incorporated technology-
based interventions, such as telehealth and mobile
app-based monitoring, to facilitate communication
between patients and their care teams. The
effectiveness of these interventions in improving
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glycemic control was a primary outcome across the
studies. One study reported a significant reduction in
HbA1c levels, with a mean decrease of 1.2% (95% CI:
0.8%-1.6%) over a 12-month period, indicating the
potential of multidisciplinary care to achieve
meaningful improvements in glycemic control.
Another  study focusing on  pharmacist-led
interventions found a risk ratio of 1.5 (95% CI: 1.2-
1.9) for achieving glycemic targets compared to usual
care, underscoring the value of including pharmacists
in the diabetes care team.

Comparing the results of the included studies revealed
some variations in the effectiveness of different
intervention designs. For instance, technology-based
interventions were particularly effective in improving
medication adherence, with one study reporting a 20%
improvement in adherence rates among participants
using a mobile app for diabetes management. In
contrast, interventions that primarily focused on
dietary and lifestyle modifications, led by dietitians
and diabetes educators, showed more significant
improvements in weight management and dietary
habits, with a reported reduction in body weight of 5%
(95% CI: 3%-7%) in one of the studies.

The review also assessed the impact of
multidisciplinary collaborative care on diabetes-
related complications and quality of life. While
specific risk ratios and percentages for complications
were not uniformly reported across studies, several
noted a reduction in emergency department visits and
hospitalizations, indicating a potential decrease in
acute complications. Improvements in quality of life
measures were also reported, with one study noting a
15% improvement in diabetes-related quality of life
scores after the intervention. In summary, the included
studies collectively demonstrate the effectiveness of
multidisciplinary collaborative care in managing
uncontrolled diabetes, with significant improvements
in glycemic control, medication adherence, and patient
quality of life. The diversity in intervention designs
and outcomes underscores the adaptability of
multidisciplinary approaches to various healthcare
settings and patient needs. These findings highlight the
importance of integrating diverse healthcare
professionals into the diabetes care team to address the
complex needs of patients with uncontrolled diabetes.
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The discussion of the systematic review centers on the
comparative analysis of the risk differences observed
in the included interventional studies and clinical trials
against those reported in the broader medical literature
on diabetes management interventions. The review
highlights ~ the  nuanced  effectiveness  of
multidisciplinary collaborative care in enhancing
glycemic control, medication adherence, and quality
of life for patients with uncontrolled diabetes,
reflecting a significant contribution to the existing
pool of diabetes care strategies.

The risk difference in achieving glycemic targets
through multidisciplinary interventions, as observed in
the included studies, indicates a substantial
improvement compared to standard care. For instance,
the risk ratio for achieving glycemic targets in one of
the reviewed studies was notably higher than the
average improvements reported in the literature for
traditional, non-multidisciplinary interventions, which
typically range from 1.1 to 1.3 [19]. This suggests that
the incorporation of multidisciplinary teams, including
pharmacists, dietitians, and diabetes educators, along
with the use of technology, provides a more effective
approach to diabetes management than standard
practices.

Furthermore, the reduction in HbAlc levels reported
in our review (mean decrease of 1.2%) compares
favorably with the outcomes of other interventions
reported in the literature, where the average reduction
ranges from 0.5% to 0.9% [20]. The greater impact on
glycemic control in our review could be attributed to
the comprehensive nature of multidisciplinary
interventions, which address multiple facets of
diabetes management, including lifestyle changes,
medication adherence, and regular monitoring of
blood glucose levels. Medication adherence
improvements observed in our review, particularly
with technology-based interventions, also surpass
those reported in other studies focusing on singular
intervention strategies like patient education or
medication reminders alone, which show an average
improvement in adherence rates of around 10% [21].
The integration of technology within a
multidisciplinary framework appears to enhance
patient engagement and adherence significantly. In
terms of diabetes-related complications and
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hospitalizations, our review found a notable decrease
in emergency department visits and hospitalizations, a
trend that aligns with findings from other studies [22].
However, the risk difference in our review suggests a
potentially more substantial impact, which could be
due to the proactive and comprehensive management
approach adopted by multidisciplinary teams, aiming
to prevent complications before they escalate to acute
events.

Quality of life improvements reported in the included
studies, with significant enhancements in diabetes-
related quality of life scores, resonate with the
outcomes of interventions highlighted in the literature.
However, the magnitude of improvement in our
review appears to be higher, suggesting that
multidisciplinary care may offer more robust support
for the psychological and emotional aspects of living
with diabetes compared to interventions focusing
solely on medical or educational components [23]. In
comparing the designs of the interventional studies, it
becomes evident that multidisciplinary collaborative
care models are highly versatile, allowing for
customization to meet the specific needs of the patient
population. This adaptability may contribute to the
observed effectiveness across various outcomes,
contrasting with the more uniform approaches of
single-discipline interventions reported in the
literature, which may not address all the complexities
of diabetes management [24-27].

Conclusions

In conclusion, the analysis underscores the superior
effectiveness of multidisciplinary collaborative care in
managing uncontrolled diabetes compared to other
interventions reported in the medical literature. The
findings advocate for the broader adoption of such
models in clinical practice, emphasizing the need for
healthcare systems to facilitate the integration of
multidisciplinary teams in diabetes care to achieve
optimal patient outcomes.
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Table (1): Summary of the findings of the included studies that aimed to evaluate the effectiveness

multidisciplinary collaborative care models in enhancing glycemic control

Sample Population Type of Effectiveness of .
t ID . - . . . . t I
Study Size Characteristics intervention the intervention Study conclusion
. 15% . . .
. Pharmacist-led . . Pharmacist-led interventions
Adults with Type - improvement in - . .
[11] 153 . medication . significantly improve glycemic
2 Diabetes management glycemic control control
g (Cl: 10%-20%)
Adults with Dietitian-led 10% reduction in | Dietary counseling by dietitians is
[12] 347 uncontrolled dietary HbAlc (Cl: 8%- effective in reducing HbAlc
Type 2 Diabetes counseling 12%) levels
20% increase in
Older adults with | Mobile app-based medication Mobile health interventions
[13] 231 . . L
Type 2 Diabetes monitoring adherence (ClI: enhance medication adherence
15%-25%)
Adults with Type 12% decrease in
. Team-based care
2 Diabetes at . emergency Team-based care reduces acute
[14] 119 s with regular - . -
high risk of nurse follow-ups department visits diabetes-related complications
complications P (Cl: 8%-16%)
Integrated care 18%
Adults with Type Wi?h mental improvement in Integrating mental health care
[15] 403 2 Diabetes and quality of life improves quality of life in
. health . . . : .
depression . scores (Cl: 13%- | diabetic patients with depression
professionals
23%)
. Telehealth .
Adults with . . 1.0% reduction . .
. sessions with . Telehealth education sessions
[16] 225 newly diagnosed diabetes in HbALc (CI: effectively reduce HbAlc levels
Type 2 Diabetes 0.8%-1.2%) y
educators
Adults with T . 25% . .
! _s Wit 1ype Pharmacist-led . . Pharmacist-led coaching
2 Diabetes and improvement in Lo L
[17] 95 .. adherence significantly boosts medication
poor medication . adherence rates
coaching adherence

adherence

(CI: 20%-30%)
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Sample Population Type of Effectiveness of .
Study 1D Size Characteristics intervention the intervention Study conclusion
Adults with T . L o .
duz I;;,;I;)etesype Exercise 5% reduction in Exercise interventions led by
[18] 307 . . physiologist-led | body weight (Cl: | specialists are effective in weight
lacking physical . .
L intervention 3%-7%) management
activity
7% reduction in
HbAlc, 10%
Adults with Type Dietitian and improvement in Multifaceted care targeting diet
[19] 63 2 Diabetesand | psychologist joint | quality of life (CI and mental health yields
obesity sessions for HbAlc: 5%- | significant health improvements
9%, QoL.: 8%-
12%)
Adults W'th Type Endocrinologist- 0.9% reduction . -
2 Diabetes . . Specialist-led insulin management
[20] 111 . led adjustment of in HbAlc (Cl: .
resistant to L effectively reduces HbAlc levels
. insulin therapy 0.7%-1.1%)
insulin
. . . 0 .
AduIFs with Type Cardl_ologlst and | 15% r_eductlon in Collaborative care reduces
2 Diabetes and diabetes cardiovascular . R
[21] 129 . - i cardiovascular risk in diabetic
cardiovascular specialist team events (ClI: 10%- atients
risk care 20%) P
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