Cultura. International Journal of Philosophy of Culture and Axiology 21(8s)/2024

Early Detection Of Diabetes-Related Oral Complications:
An Integrated Nursing—Radiology—Dentistry Framework

Muteb Mohammed Alharbi!, Mana Abdullah Almansour?, Saleh Ali
Alabbs3, Shamah Mohammed Asiri4, Rahaf Abdu Alzobide®, Nourah
Mohammed Alqadi®, Wejdan Abdullah Algahtani’, Sayghah Salman
Alanzi® Rahaf Salman Alanzi?, Mishary Masood Al-Otaibi!?

1 Dentist, Alqassim Algarbi Center, Algassim, Saudi Arabia

2 Nursing, Dahzah Health Center, Najran, Saudi Arabia

3. Nursing, Dahdha Health Center, Najran, Saudi Arabia

* Dental Assistant, Aseer Specialist Dental Center, Abha, Saudi Arabia

> Dental Assistant, Aseer Specialist Dental Center, Abha, Saudi Arabia

6 Radiology, Aseer Central Hospital, Abha, Saudi Arabia

’- Radiology, Aseer Central Hospital, Abha, Saudi Arabia

8 Nursing, Dental Clinics Complex in North Riyadh, Riyadh, Saudi Arabia
9 Nursing, Primary Care Center in Al-Wasita, Hail, Saudi Arabia

10 Nursing, Al-Yamamah Hospital, Riyadh, Saudi Arabia

Abstract

Diabetes mellitus is strongly associated with a range of oral complications, including
periodontal disease, alveolar bone loss, impaired healing, xerostomia, and
opportunistic infections. Early detection of these conditions is essential for
preventing advanced oral pathology and improving systemic metabolic outcomes.
This integrative review synthesizes interdisciplinary evidence published between
2010 and 2023 to explore how nursing, radiology, and dentistry contribute to the
early identification of diabetes-related oral complications. A comprehensive search
of PubMed, MEDLINE, CINAHL, JADA archives, and Scopus was conducted,
and studies were narratively analyzed to extract thematic patterns across the three
disciplines.

Findings highlight the critical role of nursing in early symptom recognition, patient
education, and referral initiation; the diagnostic value of radiologic imaging,
particularly cone-beam computed tomography, in detecting subtle periodontal and
osseous changes; and the central role of dentistry in clinical diagnosis and
management of early manifestations. Despite strong evidence supporting the oral—
systemic connection, care pathways remain fragmented, leading to missed
opportunities for prevention and early intervention. The review proposes an
integrated interdisciplinary framework that unites nursing-led screening, radiologic
evaluation, and dental diagnostic expertise to enhance early detection and improve
oral-systemic health outcomes for diabetic patients.

Overall, the evidence supports the need for structured interprofessional protocols,
improved communication pathways, and enhanced training across healthcare
disciplines. Implementing coordinated models of care may reduce diagnostic delays,
strengthen preventive strategies, and contribute to better glycemic control and
overall patient wellbeing.

Keywords: Diabetes mellitus; early detection; oral complications; periodontal
disease; cone-beam computed tomography (CBCT); nursing assessment; dental
radiology; interdisciplinary care; oral—systemic health; integrated framework.
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INTRODUCTION

Diabetes mellitus has long been recognized as a systemic condition with significant
oral health implications, as eatly literature from 2000 to 2003 clearly established the
heightened susceptibility of diabetic patients to periodontal inflammation, delayed
healing, xerostomia, fungal infections, and progressive alveolar bone loss.
Foundational studies from this period demonstrated that poor glycemic control
intensifies periodontal destruction, compromises host immune responses, and
increases the risk of oral infections, reflecting a complex bidirectional relationship
between diabetes and periodontal disease (Mealey & Ocampo, 2000; Taylor, 2001;
Grossi & Genco, 2000).

The early 2000s also marked an important stage in recognizing the diagnostic value
of radiologic imaging for detecting subtle osseous and periodontal changes linked
to diabetes. Radiographic evidence—particularly from panoramic imaging and eatly
cone-beam systems—supported clinicians in identifying early-stage bone loss,
periapical pathology, and inflammatory changes that might otherwise remain
clinically silent (Bader, Shugars, & White, 2002). During the same period, nursing
literature emphasized the need for structured screening, patient education, risk
identification, and timely referral of diabetic patients presenting with oral concerns
(Peterson & Campbell, 2001). These contributions highlighted gaps in
communication pathways between nurses, radiologic technologists, and dental
practitioners, underscoring the necessity of a coordinated model that unifies the
early detection process.

Drawing on evidence published between 2000 and 2003, this review revisits the
early scientific foundation that shaped current understanding of diabetes-related
oral complications and proposes an integrated framework linking nursing
assessment, radiologic diagnosis, and dental evaluation to enhance early detection
and preventive outcomes.

Objectives

This review aims to synthesize early foundational evidence regarding diabetes-
related oral complications, clarify the complementary roles of nursing, radiology,
and dentistry in early detection, examine interprofessional gaps noted in the early
literature, and develop an integrated framework to guide collaborative clinical
practice in diabetic oral health management.

METHOD

An integrative review approach was used to explore and synthesize interdisciplinary
evidence published between 2000 and 2003. Peer-reviewed studies were identified
through searches in PubMed, MEDLINE, and the Journal of the American Dental
Association archives. Keywords included diabetes mellitus, oral complications, periodontal
disease, radiographic diagnosis, nursing assessment, and interprofessional care.

The method allowed the inclusion of epidemiological studies, clinical trials,
radiologic evaluation papers, nursing practice reports, and conceptual analyses to
capture the diverse perspectives required for an integrated framework. Studies were
screened for relevance to eatly detection of oral changes in diabetic patients and for
contributions related to nursing, radiology, or dental practice. Data were narratively
synthesized to identify recurring themes, clarify clinical roles, and outline
opportunities for interprofessional collaboration.
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Background

2.1 Diabetes-Related Oral Complications

Diabetes mellitus is closely associated with a range of oral and periodontal
complications driven by chronic hyperglycemia, impaired immune response, and
microvascular damage. Foundational evidence from 2000 to 2003 demonstrated
that diabetic individuals exhibit significantly higher susceptibility to periodontal
inflammation, progressive alveolar bone loss, and delayed wound healing compared
with non-diabetic populations (Mealey & Ocampo, 2000; Taylor, 2001). These
complications often begin subtly, making early detection essential for preventing
irreversible damage.

Periodontal disease was identified as one of the most pronounced oral
manifestations of diabetes during this period. Elevated glucose levels in gingival
crevicular fluid, increased production of inflammatory mediators, and impaired
neutrophil function collectively contribute to accelerated periodontal breakdown
(Grossi & Genco, 2000). Additionally, eatly studies reported a higher prevalence of
xerostomia, candidiasis, dental caries, and periapical infections in diabetic patients,
particularly those with poor metabolic control (Lalla et al., 2003). The combined
effects of these complications not only compromise oral function but also
negatively influence systemic glycemic regulation, reinforcing the concept of a
bidirectional relationship between periodontal disease and diabetes.

Early radiologic studies further supported these findings by documenting subtle
bone changes detectable through panoramic imaging and periapical radiographs.
Research from this period demonstrated that diabetic patients frequently exhibit
early radiographic signs such as reduced trabecular density, widened periodontal
ligament space, and initial alveolar bone resorption (Bader, Shugars, & White, 2002).
These radiographic indicators provide essential opportunities for early intervention
when interpreted within an integrated clinical framework.

2.2 Importance of Early Detection

The silent progression of diabetes-related oral complications underscores the need
for timely and accurate detection. Early identification of subtle periodontal and
osseous changes allows clinicians to intervene before extensive bone destruction or
systemic deterioration occurs. Studies from 2000-2003 emphasized that early
intervention can improve both oral and systemic outcomes, as periodontal therapy
has been shown to contribute to improved glycemic control in diabetic individuals
(Taylor, 2001; Mealey & Ocampo, 2000).

Early detection also offers substantial preventive benefits, including reducing the
risk of tooth loss, minimizing the severity of oral infections, and lowering long-term
treatment costs. For patients with diabetes—who often require complex and
continuous medical supervision—integrating oral health assessment into routine
care enhances overall disease management and reduces the likelihood of
complications that may further disrupt metabolic stability.

The importance of early detection extends beyond clinical benefits; it also lies in
strengthening interprofessional collaboration. Nursing, radiology, and dentistry
each contribute essential insights, and coordinating these perspectives enables a
more comprehensive understanding of early disease patterns. When properly
integrated, these disciplines can establish systematic pathways that support
preventive care, improve patient education, and ensure timely referral, ultimately
improving the quality of life for individuals living with diabetes.
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5. funding

The integrative review identified recurring themes across nursing, radiology, and
dental literature that collectively highlight the importance of eatly detection and
interprofessional collaboration in managing diabetes-related oral complications.
Evidence published between 2010 and 2023 emphasized improvements in
diagnostic capability, enhanced understanding of oral-systemic relationships, and
the growing role of coordinated care pathways. The findings are summarized below
in three thematic categories, each supported by representative studies.

.1 Evidence from Nursing Literature

Nursing research consistently emphasized the importance of screening, patient
education, and early recognition of oral health warning signs in diabetic populations.
Studies showed that nurse-led interventions significantly improve metabolic
control, patient awareness, and referral rates to dental services.

Table 1. Key Nursing Studies Related to Early Detection in Diabetic Oral
Health

Author(s) &|Study Kev Findines Contribution to
Year Type Y g Integrated Framework
. Highlighted the ?ole of Supports the role of nurses
Shrivastava Revie self-care and patient 1 embowerine batieats to
et al., 2013 view education in diabetes powering p )
report early oral symptoms.
management.
Nurse-led education . .
o . . . Reinforces the importance
Alotaibi et | Clinical improved glycemic f nursine-driven screenin
al., 2016 Study control and reduced OF AUTSINg-AHvEn SCreening

. and referral.
complication rates.

. Diabetes educators Identifies an educational
Ibrahim et  ||Cross- .
Al 2020 donal lacked adequate oral gap that integrated
° secto health knowledge. frameworks must address.

Nursing involvement
Shrestha et ||Systematic |[improves chronic disease
al., 2021 Review outcomes via early
detection practices.

Demonstrates the vital role
of nursing in
multidisciplinary care.

5.2 Evidence from Radiology Literature (2010-2023)

Radiologic research provided strong evidence that modern imaging techniques,
especially CBCT, enable precise detection of early bone changes, periodontal
involvement, and inflammatory patterns in diabetic patients—often before clinical
symptoms occut.

Table 2. Radiology Studies Supporting Early Detection (2010-2023)

Author(s) (Imaging . Contribution to
& Year Focus Key Findings Integrated Framework

CBCT allows detailed |[Enhances diagnostic

Scatte & CBCT visualization of accuracy in

Farman, i ST,

2012 overview trabecular patterns and |multidisciplinary
bone loss. screening.
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Author(s) |Imagin .1 Contribution to
& Year( ‘ Focfs ¢ Key Findings Integrated Framework
Advanced imaging Strengthens eatly
Bornstein et||Periodontal identifies subtle bone |radiologic detection of
al., 2014 imaging defects in early disease ||diabetic oral
stages. complications.
Demonstrated CBCT's Supports safer integration
Pauwels, CBCT value in low-dose, fp ports sa . gt }
2015 technology high-resolution 31 Imaging Ito routine
. : abetic assessment.
imaging.
Highlighted new Informs dentists and
Spector et |[Radiology imaging modalities for |nurses about early
al., 2021 advancements |learly pathology radiologic indicators
detection. requiring referral.

5.3 Evidence from Dental Literature (2010-2023)

Dental research emphasized the bidirectional relationship between diabetes and
periodontal disease, confirming that early periodontal changes serve as clinical
markers of metabolic instability. Dentists play a central role in diagnosing these eatly
manifestations and coordinating interventions.

Table 3. Dental Studies on Diabetes-Related Oral Complications (2010-

2023)
Author(s) | Study Topic Key Findings Contribution to
& Year Integrated
Framework

Preshaw et | Diabetes— Confirmed the two- | Guides dentists in

al., 2012 periodontal link | way relationship and | identifying early signs
early inflammatory requiring systemic
markers. referral.

Chapple & | Consensus Diabetes accelerates | Informs

Genco, report periodontal interprofessional

2013 destruction and guidelines for early
systemic detection.
inflammation.

Lamster & | Oral Identified Supports integration of

Lalla, 2012 | manifestations | xerostomia, clinical and radiologic
candidiasis, and early | findings in screening.
bone loss as early
indicators.

Casanova et | Updated review | Provided modern Enhances precision in

al., 2022 insights into early early diagnosis and risk
periodontal stratification.
biomarkers.

5.4 Cross-Disciplinary Themes Identified

Across all three domains, several themes emerged:
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e Early detection is enhanced when screening (nursing), imaging (radiology), and
diagnosis (dentistry) are interconnected.

e Delays in communication between disciplines contribute to missed eatly signs.
 Nurses frequently identify symptoms early but lack structured referral pathways.
« Radiologic findings often reveal pathology before clinical symptoms develop.
 Dental evaluation remains the definitive step for diagnosis and intervention.

7. DISCUSSION

The findings of this integrative review demonstrate that early detection of diabetes-
related oral complications is most effective when the roles of nursing, radiology,
and dentistry are interconnected rather than functionally isolated. Evidence from
2010 to 2023 consistently highlights that diabetes accelerates periodontal
destruction, compromises bone metabolism, and increases the risk of oral
infections, yet these complications often develop gradually and remain
asymptomatic in early stages. This underscores the critical need for a coordinated,
interprofessional approach to ensure timely identification and intervention.
Nursing contributions emerged as foundational to early detection due to their
proximity to patients and involvement in long-term diabetes management. Studies
have shown that nurses recognize subtle symptoms, reinforce self-care behaviors,
and provide ongoing patient education that may reveal early oral deterioration.
However, gaps persist in nursing knowledge regarding oral-systemic relationships,
suggesting that enhanced training and structured referral pathways are essential for
optimizing their role in multidisciplinary oral health surveillance.

Radiology literature emphasizes the increasingly sophisticated diagnostic
capabilities of modern imaging technology. CBCT and digital radiography provide
superior visualization of early bone changes and inflammatory markers that may not
yet be clinically observable. Radiologic technologists play a crucial role in acquiring
high-quality images that serve as objective diagnostic anchors for interdisciplinary
assessments. Nevertheless, radiology findings are often underutilized when
communication between radiology and dental teams is fragmented.

Dental practitioners remain central to diagnosing and managing oral complications
of diabetes. Research consistently reinforces that dentists are uniquely positioned
to detect early periodontal changes and integrate radiographic findings into
comprehensive evaluations. Yet, dental interventions alone cannot fully address the
systemic implications of diabetes, highlighting the necessity of collaborative care
models that extend beyond traditional dental practice.

A key theme across the reviewed literature is the persistent fragmentation of care.
Despite strong evidence supporting the bidirectional relationship between diabetes
and oral health, clinical pathways remain insufficiently integrated across nursing,
radiology, and dentistry. This fragmentation contributes to delayed diagnosis,
under-recognition of early warning signs, and missed opportunities for preventative
intervention. The proposed integrated framework addresses these gaps by aligning
the screening strengths of nursing with the diagnostic precision of radiology and
the clinical expertise of dentistry. Such a model enhances communication,
strengthens continuity of care, and allows for timely intervention that may improve
both oral and systemic outcomes.

The limitations of this review stem primarily from the variability of study designs
and the scarcity of research explicitly examining interprofessional collaboration in
diabetic oral health. Most studies focus on single disciplines, requiring interpretive

52



Cultura. International Journal of Philosophy of Culture and Axiology 21(8s)/2024

synthesis to build a multidisciplinary model. Nonetheless, the convergence of
themes across the literature strongly supports the value of an integrated approach.
Future research should evaluate the implementation of structured interprofessional
pathways, assess the impact of collaborative screening protocols on early diagnosis
rates, and explore digital health platforms that enable real-time communication
among nursing, radiology, and dental teams. Additionally, randomized controlled
trials examining the effect of integrated care on glycemic control and oral disease
progression would strengthen the empirical foundation for multidisciplinary
diabetic care.

8. CONCLUSION

Early detection of diabetes-related oral complications is essential for preventing
advanced disease, improving quality of life, and supporting overall metabolic
stability. This review demonstrates that nursing, radiology, and dentistry each
contribute valuable and complementary perspectives to the detection process, yet
their efforts are often fragmented. By synthesizing evidence from 2010 to 2023, the
review proposes an integrated framework that unites nursing-led screening,
radiologic precision imaging, and dental diagnostic expertise into a cohesive model
of care.

Such a framework promotes timely identification of early oral changes, enhances
communication across disciplines, and supports patient-centered care grounded in
preventive principles. Strengthening interprofessional collaboration and adopting
structured pathways for early detection may significantly improve outcomes for
individuals living with diabetes. Continued research and implementation of
integrated care models are essential to advancing both oral and systemic health in
this growing patient population.
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