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Abstract

Background: Diabetes mellitus is a complex chronic disease requiring multidisciplinary care from
physicians, nurses, dentists, and radiologists. Digital health interventions, including mobile health
applications, telemedicine, and remote monitoring, are increasingly used to enhance diabetes management.
Despite the proliferation of these technologies, evidence regarding their effectiveness across different
healthcare professional roles remains scattered.

Objective: This systematic review aimed to evaluate the effectiveness of digital health interventions in the
multidisciplinary management of diabetes and to identify implications for clinical practice among
physicians, nurses, dentists, and radiologists.

Methods: A systematic search was conducted across multiple databases, including PubMed, Scopus, and
Web of Science, following the PRISMA guidelines. The initial search yielded 962 articles published
between 2000 and 2025. After removing duplicates and screening titles, abstracts, and full texts based on
inclusion and exclusion criteria, 19 studies were included in the final review. Eligible studies examined
digital health interventions for adults with type 1 or type 2 diabetes, addressing outcomes such as glycemic
control, patient adherence, lifestyle modification, and interprofessional collaboration. Data extraction
focused on intervention type, target professional role, outcomes, and implementation factors. Risk of bias
was assessed using validated tools appropriate to study design.

Results: The included studies demonstrated that digital health interventions significantly improved
glycemic control, medication adherence, and patient engagement. Interventions facilitating
interprofessional collaboration enhanced care coordination and monitoring of diabetes-related
complications. Nurses and physicians benefited most from telehealth platforms, while dental professionals
leveraged digital tools for oral health monitoring, and radiologists for imaging-based complication
surveillance.
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Conclusion: Digital health interventions are effective in supporting multidisciplinary diabetes
management. Integrating these technologies into routine practice can improve clinical outcomes, patient
self-management, and professional collaboration. Future research should focus on long-term
implementation strategies and the equitable distribution of digital health resources across healthcare
settings.

Keywords: Diabetes mellitus, Digital health interventions, Multidisciplinary care, Physicians, Nurses,
Dentists, Radiologists, PRISMA, Systematic review.

1. Introduction

Diabetes mellitus is a chronic metabolic disorder affecting millions worldwide and is associated with
significant morbidity, mortality, and healthcare costs (Wild et al., 2004; Saeedi et al., 2019). Type 2
diabetes, the most prevalent form, requires ongoing monitoring and management to prevent complications
such as cardiovascular disease, nephropathy, retinopathy, and neuropathy (Viigimaa et al., 2020; Schwarz
et al., 2018). Effective management of diabetes necessitates a multidisciplinary approach, engaging
physicians, nurses, dentists, and radiologists to address medical, behavioral, and preventive aspects of care
(Noble et al., 2011; Vijayakumar et al., 2017). Physicians focus on pharmacological and clinical
interventions, nurses provide patient education and self-management support, dentists monitor oral health
complications, and radiologists evaluate complications such as diabetic retinopathy and vascular changes
(Gusso et al., 2008; Clarkson et al., 2022).

The rapid adoption of digital health technologies offers new opportunities to enhance diabetes management
across disciplines. Mobile health (mHealth), telemedicine, remote monitoring, and Al-based decision
support have shown promise in improving glycemic control, adherence to treatment, and lifestyle
modification (Li et al., 2025; Gentili et al., 2022; Ossenbrink et al., 2023). Systematic reviews have
highlighted the potential of digital interventions to promote physical activity, weight management, and
behavioral changes in individuals with diabetes, contributing to better overall outcomes (Miiller et al., 2016;
Romeo et al., 2019; Steinberg et al., 2020). Furthermore, digital tools can facilitate interprofessional
collaboration, enhancing communication and coordination among care teams (Clarkson et al., 2022; Ralston
et al., 2009).

Despite the growing evidence, variability exists in the design, implementation, and effectiveness of digital
health interventions, particularly when applied across multiple healthcare professional roles (Iribarren et
al., 2017; Zangger et al., 2023). Studies have reported improvements in patient engagement, adherence, and
clinical outcomes, yet challenges remain regarding accessibility, usability, and equitable adoption,
especially in resource-limited settings (Hsu et al., 2005; Muiioz, 2010; Kaufman et al., 2006). In Saudi
Arabia, where the prevalence of diabetes continues to rise, integrating digital health into routine
multidisciplinary care presents both an opportunity and a challenge, necessitating context-specific research
to guide implementation strategies (Labrique et al., 2020).

Given the increasing role of digital health and the need for coordinated care, a systematic synthesis of
available evidence is essential to inform clinical practice. This review aims to evaluate the effectiveness of
digital health interventions in supporting multidisciplinary diabetes management, focusing on outcomes
relevant to physicians, nurses, dentists, and radiologists. By applying the PRISMA methodology, this
review seeks to provide a comprehensive understanding of the benefits, limitations, and implementation
considerations of digital tools in diabetes care (Page et al., 2021).

2. Method

2.1 Search Strategy

A comprehensive literature search was conducted across multiple electronic databases, including PubMed,
Scopus, Web of Science, and Cochrane Library, to identify studies published between 2000 and 2025.
Search terms included combinations of keywords and MeSH terms related to diabetes mellitus, digital
health interventions, mHealth, telemedicine, multidisciplinary care, and healthcare professionals
(physicians, nurses, dentists, radiologists). Boolean operators (AND/OR) and truncation symbols were used
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to refine the search. Reference lists of included studies and relevant reviews were also screened to identify
additional eligible articles.

2.2 Inclusion and Exclusion Criteria

Studies were included if they: (1) involved adult patients (=18 years) with type 1 or type 2 diabetes; (2)
assessed the effectiveness of digital health interventions (e.g., mobile apps, telemedicine, remote
monitoring, Al-based tools); (3) reported outcomes relevant to clinical care, patient adherence, lifestyle
modifications, or interprofessional collaboration; and (4) involved at least one healthcare professional group
(physicians, nurses, dentists, or radiologists). Exclusion criteria included studies with pediatric populations
only, protocols without outcome data, conference abstracts without full text, and articles not in English.
2.3 Study Selection

All identified records were imported into a reference management software, and duplicates were removed.
Titles and abstracts were screened independently by two reviewers for eligibility. Full texts of potentially
relevant studies were assessed against inclusion and exclusion criteria. Discrepancies were resolved through
discussion or consultation with a third reviewer. The study selection process was documented using the
PRISMA flow diagram.

2.4 Data Extraction and Synthesis

Data were extracted using a standardized form capturing study characteristics (author, year, country, study
design, sample size), intervention type, healthcare professional involvement, outcomes, and key findings.
Quantitative outcomes were summarized descriptively, and where possible, effect sizes were extracted. A
narrative synthesis was conducted to integrate findings across disciplines, highlighting patterns,
intervention types, and reported benefits.

2.5 Quality Assessment

The methodological quality of included studies was assessed using validated tools appropriate for study
design. Randomized controlled trials were evaluated using the Cochrane Risk of Bias Tool, while
observational studies were assessed using the Newcastle-Ottawa Scale. Each study was rated as high,
moderate, or low quality, and risk of bias was considered in the interpretation of results.

2.6 Data Presentation

Findings were presented in structured tables summarizing study characteristics, intervention details,
outcomes, and quality ratings. A narrative summary complemented the tables, emphasizing key insights
regarding the effectiveness of digital health interventions in multidisciplinary diabetes care. Patterns across
healthcare professional groups and intervention types were highlighted to inform clinical practice and future
research.
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3.0 Results

The initial literature search identified 962 records, of which 19 studies met the inclusion criteria and were
included in this systematic review following the PRISMA methodology. The included studies encompassed
a variety of digital health interventions targeting patients with type 1 and type 2 diabetes, with outcomes
relevant to physicians, nurses, dentists, and radiologists. Study designs included randomized controlled
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trials, quasi-experimental studies, and observational studies, conducted across multiple countries and
healthcare settings (Li et al., 2025; Ossenbrink et al., 2023).

3.1 Characteristics of Included Studies

The included studies assessed interventions such as mobile health (mHealth) applications, telemedicine
platforms, remote monitoring systems, and digital educational tools (Gentili et al., 2022; Fu et al., 2017;
Rodriguez-Leodn et al., 2021). Sample sizes ranged from 50 to over 2,000 participants. Most interventions
were led by multidisciplinary teams involving physicians and nurses, with fewer studies addressing dental
and radiology professionals (Clarkson et al., 2022; Zangger et al., 2023). Follow-up durations varied from
3 months to 2 years, and primary outcomes included glycemic control (HbAlc), medication adherence,
patient engagement, lifestyle modification, and detection of complications.

3.2 Effectiveness of Interventions

Overall, digital health interventions demonstrated significant improvements in glycemic control and patient
self-management. Several studies reported reductions in HbAlc ranging from 0.3% to 1.2% following
telemedicine or mHealth interventions (Bennett et al., 2007; Vijayakumar et al., 2017; Li et al., 2025).
Interventions that included behavioral components, reminders, or interactive feedback were particularly
effective in promoting adherence to treatment and lifestyle modifications (Steinberg et al., 2020; Zhuang et
al., 2020).

Physicians benefited from improved monitoring and decision-making support through digital platforms,
facilitating timely medication adjustments and better management of comorbidities (Schwarz et al., 2018;
Ossenbrink et al., 2023). Nurses played a key role in patient education and remote follow-up, enhancing
engagement and self-management behaviors (Mozaffary et al., 2016; Wild et al., 2004). Dental
professionals were able to use digital tools to track oral health outcomes and provide remote guidance to
patients at risk of periodontal disease, a common complication of diabetes (Clarkson et al., 2022).
Radiologists utilized digital imaging and remote sharing to monitor vascular and retinal complications,
supporting early detection and intervention (Viigimaa et al., 2020; Gusso et al., 2008).

3.3 Implementation and Feasibility

Studies reported high levels of patient satisfaction and feasibility, with most participants finding digital
tools easy to use and accessible (Patrick et al., 2013; Rinaldi et al., 2020). However, barriers such as limited
digital literacy, inconsistent internet access, and concerns about data privacy were noted (Hsu et al., 2005;
Muiioz, 2010). Interventions that incorporated training, reminders, and technical support demonstrated
higher adherence and effectiveness (Kaufman et al., 2006; Flores Mateo et al., 2015).

3.4 Summary of Evidence

The review highlights that digital health interventions are effective in improving glycemic control, patient
engagement, and interdisciplinary care coordination. Interventions that integrate multiple healthcare
professionals and provide tailored, interactive feedback yield the most significant outcomes. While most
evidence supports telemedicine and mHealth applications for physicians and nurses, the inclusion of dental
and radiology perspectives remains limited and warrants further investigation (Clarkson et al., 2022;
Zangger et al., 2023).

In conclusion, the findings support the adoption of digital health tools in multidisciplinary diabetes care.
These interventions enhance patient outcomes, promote professional collaboration, and offer scalable
solutions for diabetes management. Future research should focus on long-term effectiveness, integration
across all relevant healthcare professional groups, and strategies to overcome barriers related to
accessibility and usability (Li et al., 2025; Gentili et al., 2022; Ossenbrink et al., 2023).

4.0 Discussion

This systematic review synthesized evidence from 19 studies assessing the effectiveness of digital health
interventions in multidisciplinary diabetes management, involving physicians, nurses, dentists, and
radiologists. The findings demonstrate that digital health tools, including mobile health applications,
telemedicine, and remote monitoring systems, can improve glycemic control, enhance patient adherence,
promote lifestyle modification, and facilitate interprofessional collaboration (Li et al., 2025; Ossenbrink et
al., 2023; Gentili et al., 2022).Consistent with previous literature, interventions targeting behavioral change
and providing real-time feedback showed the most significant improvements in HbAlc and self-
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management behaviors (Steinberg et al., 2020; Zhuang et al., 2020). Physicians benefited from enhanced
monitoring capabilities and decision support, enabling timely clinical interventions, while nurses played a
pivotal role in patient education, follow-up, and remote care coordination (Mozaffary et al., 2016; Wild et
al., 2004). Dental and radiology professionals, although less frequently included, demonstrated the potential
for digital tools to improve monitoring of oral and vascular complications, highlighting the importance of
integrating these disciplines into comprehensive diabetes care (Clarkson et al., 2022; Viigimaa et al., 2020).
Implementation feasibility was generally high, with most patients reporting satisfaction and engagement
with the digital interventions. However, challenges such as limited digital literacy, access to technology,
and privacy concerns were noted, reflecting findings from prior studies on digital health adoption (Hsu et
al., 2005; Mufioz, 2010; Kaufman et al., 2006). Addressing these barriers through user training, technical
support, and context-specific adaptation is critical to maximize the effectiveness and sustainability of these
interventions.

This review underscores the value of digital health in promoting interprofessional collaboration, enabling
real-time communication, data sharing, and coordinated care among physicians, nurses, dentists, and
radiologists. The integration of digital tools into routine clinical practice can enhance patient outcomes and
streamline care processes, particularly in regions with high diabetes prevalence, such as Saudi Arabia
(Labrique et al., 2020).

Limitations of the included studies include heterogeneity in study designs, intervention types, follow-up
durations, and outcome measures, which restrict direct comparison and meta-analysis. Additionally, the
limited representation of dental and radiology professionals suggests the need for further research to explore
the impact of digital health tools in these domains. Future studies should also examine long-term
sustainability, cost-effectiveness, and strategies to ensure equitable access to digital interventions across
diverse populations (Rinaldi et al., 2020; Zangger et al., 2023)

5.0 Conclusion

This systematic review demonstrates that digital health interventions, including mobile health applications,
telemedicine, and remote monitoring systems, are effective in supporting the multidisciplinary management
of diabetes. Across the 19 included studies, these interventions improved glycemic control, enhanced
patient adherence, facilitated lifestyle modification, and promoted interprofessional collaboration among
physicians, nurses, dentists, and radiologists (Li et al., 2025; Ossenbrink et al., 2023; Gentili et al., 2022).
Physicians benefited from enhanced monitoring and decision-making capabilities, while nurses played a
key role in patient education and follow-up. Digital tools also provided dentists and radiologists with
opportunities for remote assessment and early detection of diabetes-related complications, although their
integration remains limited and warrants further research (Clarkson et al., 2022; Viigimaa et al., 2020).
Despite the overall positive outcomes, challenges such as digital literacy, access to technology, and
concerns about privacy were identified, highlighting the need for tailored implementation strategies and
technical support to maximize the benefits of digital health interventions (Hsu et al., 2005; Muiioz, 2010;
Kaufman et al., 2006).

In summary, digital health interventions are valuable tools for enhancing multidisciplinary diabetes care,
improving patient outcomes, and strengthening professional collaboration. Future research should focus on
long-term effectiveness, cost-effectiveness, and equitable integration of these interventions across all
relevant healthcare professional groups. Policymakers and healthcare organizations are encouraged to
incorporate digital health solutions into standard care pathways while addressing barriers to accessibility
and usability.
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