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Abstract: Diabetes mellitus represents one of the most prevalent chronic metabolic disorders
affecting the pediatric population, with the incidence of both type 1 and type 2 diabetes rising
globally at alarming rates. The bidirectional relationship between diabetes and oral health is well
established in adult populations; however, the oral health implications for children with diabetes
remain comparatively underexplored and frequently overlooked in both diabetological and dental
clinical practice. This article provides a comprehensive analysis of the oral health status of children
with diabetes mellitus, critically evaluating the prevalence and severity of dental caries, periodontal
disease, salivary dysfunction, oral candidiasis, and enamel developmental defects in this vulnerable
population. By synthesizing evidence from cross-sectional studies, longitudinal cohort
investigations, and biochemical analyses of salivary parameters, this review elucidates the
pathophysiological mechanisms linking poor glycemic control to oral tissue deterioration in
children. The article further proposes a refined, multidisciplinary oral health assessment and
preventive care protocol tailored specifically to the pediatric diabetic patient. The goal is to elevate
awareness among healthcare providers, facilitate early detection of oral complications, and
integrate comprehensive dental care into the multidisciplinary management of childhood diabetes.
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INTRODUCTION Diabetes mellitus constitutes a global public health emergency of the
21st century, with the International Diabetes Federation estimating that approximately 1.2 million
children and adolescents under the age of 19 years are currently living with type 1 diabetes
worldwide, while the prevalence of type 2 diabetes in the pediatric population is increasing in
parallel with the childhood obesity epidemic [1]. Type 1 diabetes, an autoimmune condition
resulting in the destruction of pancreatic beta-cells and absolute insulin deficiency, remains the
predominant form in children, accounting for over 90% of pediatric diabetes cases. Type 2 diabetes,
characterized by insulin resistance and relative insulin deficiency, is emerging as a significant
concern, particularly among obese adolescents from ethnic minority populations [2].

The systemic complications of poorly controlled diabetes including retinopathy, nephropathy,
neuropathy, and cardiovascular disease are well recognized and extensively studied. However, the
oral cavity represents a frequently neglected site of diabetic complications, despite its accessibility
for non-invasive examination and the significant functional and psychosocial consequences of oral
disease in childhood. The oral manifestations of diabetes in children span a broad clinical spectrum,
encompassing increased susceptibility to dental caries, accelerated periodontal tissue destruction,
quantitative and qualitative salivary alterations, heightened prevalence of oral mucosal infections
particularly candidiasis, delayed wound healing following dental procedures, and an increased risk
of enamel developmental defects including hypoplasia and hypomineralization [3, 4].
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The pathophysiological basis for these oral complications is multifactorial. Chronic
hyperglycemia results in the accumulation of advanced glycation end-products (AGEs) in the
gingival and periodontal tissues, which bind to their receptors (RAGE) on inflammatory cells,
triggering a cascade of pro-inflammatory cytokine release including interleukin-1 beta (IL-1β),
tumor necrosis factor-alpha (TNF-α), and prostaglandin E2 (PGE2). This hyperinflammatory state
amplifies the tissue destruction in response to the periodontal microbial biofilm, resulting in more
severe gingivitis and periodontitis for a given bacterial burden compared to non-diabetic children
[5]. Concurrently, hyperglycemia leads to increased glucose levels in gingival crevicular fluid and
saliva, creating a favorable environment for the proliferation of cariogenic bacteria such as
Streptococcus mutans and Lactobacillus species, as well as opportunistic fungal pathogens
including Candida albicans. Salivary gland dysfunction, mediated by microvascular damage to
salivary gland parenchyma and autonomic neuropathy affecting salivary secretory innervation,
results in reduced salivary flow rates, altered salivary composition, and diminished buffering
capacity, all of which compromise the oral cavity's innate defense mechanisms against caries and
infection [6].

Despite the substantial body of evidence documenting these oral complications, the
integration of oral health assessment and dental care into the routine multidisciplinary management
of pediatric diabetes remains inadequate. Dental professionals may lack confidence in managing
children with complex metabolic conditions, while pediatric endocrinologists and diabetologists
frequently omit oral health evaluation from their systematic review of diabetic complications. This
fragmentation of care results in missed opportunities for early detection, prevention, and
intervention, with potentially irreversible consequences for the child's oral and systemic health.

Objective: This article aims to comprehensively evaluate the oral health status of children
with diabetes mellitus by critically reviewing the prevalence, severity, and pathophysiological
mechanisms of oral complications in this population. Furthermore, it seeks to propose a refined,
evidence-based oral health assessment protocol that can be integrated into the multidisciplinary
care framework for pediatric diabetic patients, facilitating early detection and preventive
intervention.

MATERIALS AND METHODS This study is structured as a narrative review and critical
synthesis of literature. A comprehensive literature search was conducted using PubMed, Scopus,
and Google Scholar databases for articles published between 2000 and 2025. The search strategy
employed combinations of Medical Subject Headings (MeSH) and free-text terms, including
"diabetes mellitus children," "type 1 diabetes oral health," "pediatric diabetes dental caries,"
"salivary flow diabetes children," "periodontal disease diabetes adolescents," "enamel hypoplasia
diabetes," "oral candidiasis children diabetes," and "glycemic control oral health." Inclusion criteria
encompassed original cross-sectional and longitudinal clinical research, case-control studies
comparing diabetic and healthy children, systematic reviews with meta-analyses, and evidence-
based clinical practice guidelines. Studies focusing exclusively on adult populations, gestational
diabetes, or animal models without human clinical data were excluded. Articles were critically
analyzed for methodological rigor, sample size adequacy, glycemic control documentation (HbA1c
levels), and relevance of outcome measures (DMFT/dmft indices, gingival index, plaque index,
salivary flow rate, salivary pH, candidal colonization counts, and enamel defect prevalence). The
synthesis focused on identifying consistent patterns across studies, quantifying the magnitude of
oral health disparities between diabetic and healthy children, and constructing a practical, evidence-
informed oral health assessment and preventive care protocol.
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RESULTS AND DISCUSSION Dental Caries Experience in Diabetic Children The
relationship between diabetes and dental caries in children is complex and has yielded conflicting
findings in the literature. Some studies report a significantly higher caries prevalence and severity
among diabetic children compared to healthy controls, while others find comparable or even lower
caries rates, potentially attributable to the stringent dietary sugar restriction often imposed as part of
diabetes management. A meta-analysis by Rai et al. (2021) demonstrated that children with type 1
diabetes exhibit a significantly higher Decayed, Missing, and Filled Teeth (DMFT) index in the
permanent dentition compared to healthy controls, with a weighted mean difference of 1.83. The
increased caries risk is attributed to multiple interacting factors: elevated salivary glucose levels
providing a continuous fermentable substrate for acidogenic bacteria, reduced salivary flow and
buffering capacity impairing acid neutralization and remineralization, more frequent snacking
behavior to prevent hypoglycemic episodes, and potential compromises in oral hygiene practices
during periods of metabolic instability or illness [7].

Importantly, glycemic control emerges as a critical modifier of caries risk. Children with
poorly controlled diabetes, defined by glycated hemoglobin (HbA1c) levels exceeding 8.5%,
demonstrate significantly higher DMFT scores, elevated Streptococcus mutans counts, and lower
salivary pH compared to children with well-controlled diabetes (HbA1c <7.5%) and healthy
controls. This dose-response relationship underscores the importance of metabolic optimization not
only for systemic health but also for oral disease prevention [8].

Periodontal Health and Gingival Inflammation
Periodontal disease in diabetic children manifests primarily as gingivitis rather than the

destructive periodontitis with attachment loss more characteristic of the adult diabetic population.
However, the prevalence and severity of gingival inflammation are significantly elevated in
diabetic children compared to non-diabetic peers, even after adjusting for oral hygiene levels.
Studies consistently report higher Gingival Index (GI) scores, increased bleeding on probing, and
greater probing depths in diabetic children, with the magnitude of the difference directly
proportional to the degree of glycemic dysregulation [9].

The biological basis for this enhanced gingival inflammatory response lies in the diabetes-
induced hyperinflammatory state. The gingival tissues of diabetic children exhibit increased
microvascular permeability, enhanced expression of adhesion molecules on endothelial cells, and
elevated levels of pro-inflammatory cytokines in gingival crevicular fluid. This primed
inflammatory milieu amplifies the gingival response to the dental plaque biofilm, resulting in more
erythematous, edematous, and hemorrhagic gingival tissues for a given plaque accumulation.
Importantly, this relationship is bidirectional: severe gingival inflammation can exacerbate insulin
resistance and impair glycemic control through the systemic dissemination of inflammatory
mediators, creating a vicious cycle that perpetuates both poor metabolic control and deteriorating
periodontal health.

Salivary Dysfunction and Its Consequences
Salivary gland dysfunction represents a well-documented but frequently underdiagnosed

complication of pediatric diabetes. Quantitative assessment of salivary function in diabetic children
consistently reveals significantly reduced unstimulated and stimulated whole salivary flow rates
compared to age- and sex-matched healthy controls. A study by López-Pintor et al. (2016) reported
that approximately 30–40% of children with type 1 diabetes meet the criteria for salivary
hypofunction, defined as an unstimulated whole salivary flow rate of less than 0.1 mL/min.
Qualitative salivary alterations include reduced pH and buffering capacity, elevated glucose
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concentration, increased viscosity, and altered protein composition with reduced concentrations of
antimicrobial peptides including histatin, lactoferrin, and secretory immunoglobulin A [10].

The clinical consequences of salivary dysfunction are profound and multifaceted. The loss of
salivary cleansing, buffering, and antimicrobial functions predisposes to accelerated dental caries
development, particularly on root surfaces and at the cervical margins of teeth. The reduced
lubrication of oral mucosal surfaces results in subjective xerostomia the sensation of oral dryness
which causes discomfort, difficulty with mastication and swallowing, altered taste perception, and
impaired retention of removable dental appliances. The compromised antimicrobial defense
increases susceptibility to opportunistic oral infections, most notably oral candidiasis, which
manifests as pseudomembranous (thrush), erythematous, or angular cheilitis variants.

Enamel Developmental Defects
Enamel formation during odontogenesis is exquisitely sensitive to metabolic perturbations,

and diabetes during critical periods of tooth development can result in permanent enamel defects.
Children who develop type 1 diabetes at a young age, particularly those with onset during the first
five years of life when the permanent incisors and first molars are undergoing enamel matrix
formation and mineralization, exhibit a significantly higher prevalence of enamel hypoplasia and
hypomineralization compared to both children with later-onset diabetes and healthy controls. These
developmental defects manifest as localized or generalized areas of reduced enamel thickness,
opaque white or yellow-brown discoloration, and increased surface roughness. The compromised
enamel integrity not only affects aesthetics but also predisposes affected teeth to accelerated wear,
dentin hypersensitivity, and increased caries susceptibility. The underlying mechanism involves
hyperglycemia-induced disruption of ameloblast function, hypocalcemia associated with poor
metabolic control, and vascular damage to the developing tooth germ microvasculature.

Proposed Multidisciplinary Oral Health Assessment Protocol
Based on the synthesized evidence, the following refined protocol for oral health evaluation

in pediatric diabetic patients is proposed:
Component 1 (Initial Assessment at Diabetes Diagnosis): Comprehensive dental examination

by a pediatric dentist within three months of diabetes diagnosis. Detailed caries assessment using
DMFT/dmft indices with bitewing radiographs. Periodontal evaluation including full-mouth
Gingival Index, Plaque Index, and probing depths. Sialometric assessment including unstimulated
and stimulated whole salivary flow rate measurement. Mucosal examination for candidiasis and
other soft tissue pathology. Enamel defect screening using the modified Developmental Defects of
Enamel (DDE) Index.

Component 2 (Risk Stratification): Categorize patients into low, moderate, and high oral
disease risk based on caries experience, periodontal status, salivary function, glycemic control
(HbA1c), and oral hygiene practices. This stratification determines the intensity and frequency of
subsequent preventive and therapeutic interventions.

Component 3 (Preventive Intervention): Individualized oral hygiene instruction with
demonstration and reinforcement at each visit. Prescription of high-concentration fluoride
toothpaste (5000 ppm) for high caries-risk children over 10 years. Professional topical fluoride
varnish application at 3–6 month intervals based on risk category. Fissure sealant placement on
caries-susceptible permanent molars. Dietary counseling addressing not only sugar restriction for
diabetes control but also hidden sugar sources and frequency of fermentable carbohydrate
consumption. Salivary stimulants (sugar-free chewing gum or lozenges containing xylitol) for
children with documented hyposalivation.
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Component 4 (Periodic Re-evaluation): Dental recall intervals of 3, 4, or 6 months based on
risk stratification. At each visit, update caries and periodontal indices, salivary flow rates, and
mucosal examination. Document HbA1c and correlate with oral health trends. Adjust preventive
regimen based on changing risk profile.

Component 5 (Multidisciplinary Communication): Establish bidirectional communication
channels between the dental team and the pediatric endocrinology/diabetology team. Provide oral
health status updates at each diabetes clinic visit. Alert the medical team to oral infections or
inflammation that may be contributing to glycemic instability. Coordinate dental treatment timing
with metabolic status, ensuring procedures are performed when the child is euglycemic and
avoiding appointments during periods of acute metabolic decompensation.

CONCLUSION The oral health status of children with diabetes mellitus represents a critical
yet systematically underaddressed dimension of comprehensive pediatric diabetes care. The
evidence reviewed in this article unequivocally demonstrates that diabetic children bear a
significantly elevated burden of oral disease including dental caries, gingival inflammation,
salivary dysfunction, oral candidiasis, and enamel developmental defects compared to their non-
diabetic peers. The magnitude of this oral health disparity is directly modulated by the quality of
glycemic control, establishing poor metabolic regulation as a common risk factor for both systemic
diabetic complications and oral disease. The refined multidisciplinary oral health assessment and
preventive care protocol proposed herein offers a structured, evidence-based framework for
integrating comprehensive dental care into the routine management of childhood diabetes. Early
detection of oral complications through systematic screening, risk-stratified preventive intervention,
and seamless communication between dental and medical providers can interrupt the vicious cycle
linking poor oral health with deteriorating glycemic control. The ultimate goal is to ensure that
children with diabetes not only survive into adulthood with intact organ function but also enjoy the
fundamental human experience of a healthy, pain-free, and functional dentition throughout their
lives. Achieving this vision demands a commitment to interdisciplinary education, collaborative
clinical protocols, and health policy reforms that recognize oral health as an inseparable component
of comprehensive diabetes management.
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