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Abstract

Diabetes mellitus is a chronic metabolic disorder with significant systemic effects, including oral health. Recent
studies indicate a distinct correlation between type 1 and type 2 diabetes, as well as gestational diabetes, and a
heightened occurrence of dental caries. This relationship is attributed to various factors, including hyperglycemia,
elevated HbAlc levels, diminished salivary flow, and alterations in the oral microbiota. This review seeks to
analyze the existing literature regarding the relationship between diabetes mellitus and the incidence of dental
caries, clarifying the fundamental pathophysiological mechanisms and proposed preventive strategies.
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Introduction

Diabetes mellitus is a chronic metabolic
disorder characterized by hyperglycemia
due to defects in insulin secretion, insulin
action, or both. The condition is the result
of complex interactions between genetic,
environmental, and lifestyle factors that
influence the body's ability to regulate
glucose metabolism. These interactions can
be observed in people who have diabetes.
Over the course of the last few decades,
diabetes has emerged as a major global
health concern, with prevalence rates that
are on the rise and posing enormous
medical and socioeconomic costs all over
the world (1).

The International Diabetes Federation
reports that the prevalence of diabetes has
significantly increased, with over 537
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million adults affected by the disease as of
the year 2021, and 783 million by the year
2045 (2). It 1s estimated that around 90—
95% of all occurrences of diabetes are
caused by type 2 diabetes mellitus, whereas
type 1 diabetes mellitus is responsible for
5-10% (1). The rising incidence can be
linked to the rising rates of obesity, the
widespread  adoption  of  sedentary
lifestyles, and the aging of populations (3).
The incidence of diabetes significantly
differs by region, with the highest rates
found in low and middle-income countries,
where urbanization and Western food
patterns intensify the disease burden (4).

Ethnic differences are evident, as
individuals of South Asian, Hispanic, and
African descent exhibit heightened

susceptibility due to genetic predispositions
and differing insulin sensitivity (5).
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The etiology of diabetes mellitus varies
between T1DM and T2DM. Both diseases
result in chronic hyperglycemia, causing
changes and
consequences. Type 1 diabetes mellitus
(TIDM) is
characterized by destruction of pancreatic
beta cells, leading to total
deficiency. The autoimmune response is
initiated by genetic and environmental
factors, particularly linked to human

substantial metabolic

an autoimmune disorder

insulin

leukocyte antigen (HLA) genes (6), as well
as viral infections and gut microbiota
dysbiosis (7).

Type 2 diabetes mellitus is predominantly
caused by insulin resistance and the gradual
deterioration of beta-cell activity. Insulin
resistance arises when peripheral tissues
(muscle, and adipose tissue)
inadequately respond to insulin, leading to
compensatory  hyperinsulinemia. ~ With
time, pancreatic degrades,
resulting in relative insulin shortage and

liver,

beta-cells

subsequent hyperglycemia, accumulation
of visceral fat being pivotal in development
of insulin resistance via inflammatory
mechanisms and ectopic lipid storage (8).

Gestational diabetes mellitus (GDM) is a
glucose intolerance condition identified
during pregnancy, marked by maternal
hyperglycemia that elevates risks for both
the mother and fetus. This occurs as a result
of insulin resistance intensified by placental
hormones, resulting in increased maternal
blood glucose levels. Although glucose

homeostasis generally stabilizes after
childbirth, women affected by this
condition face an elevated risk of

developing type 2 diabetes mellitus later in
life (9).

Diabetes possesses a significant genetic
component, especially type 2 diabetes
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mellitus, which demonstrates polygenic
inheritance patterns. Extensive genome-
wide association studies (GWAS) have
pinpointed more than 400 loci linked to the
risk of diabetes, highlighting
polymorphisms in the TCF7L2, KCNIJ11,
HNF1A, and PPARG genes (10). Research
involving monozygotic twins indicates that
the heritability estimate for type 2 diabetes
mellitus is 70%,
highlighting the significant role of genetic
factors (9).

Maturity Onset Diabetes of the Young
(MODY) represents a rare variant of
diabetes that is occasionally misdiagnosed
in pediatric populations, where type 1
diabetes (T1D) predominates. MODY
constitutes approximately 1-4% of diabetes
cases among pediatric populations,
rendering its identification essential for
effective management and treatment. The
challenge in diagnosing MODY arises from
its clinical resemblance to T1D and T2D, as
no unique diagnostic criterion sufficiently
differentiates MODY from these more
common forms of diabetes (11).

Although genetics play a significant role,
environmental  variables  considerably

approximately

influence the development of diabetes.
Dietary patterns rich in refined carbs,
saturated fats, and sugary beverages
promote insulin resistance and exert
excessive pressure on beta cells, as well as
chronic stress and altered circadian
rhythms. The absence of physical activity
exacerbates metabolic dysfunction by
reducing skeletal muscles' ability to absorb
glucose in response to insulin (12).

Studies suggest that patients with diabetes
have an increased risk of developing dental
caries, which can be attributed to factors
such as changes in saliva composition,
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alterations in the oral microbiota, and the
presence of  persistent
inflammation (13).

Dental caries, or tooth decay, is a
multifactorial condition that results in the

systemic

gradual deterioration of dental hard tissues.
It is among the most widespread chronic
diseases worldwide, impacting persons
across all age groups. The disease arises
from intricate connections among host
characteristics, dietary practices, oral
microbiota, and environmental impacts,
rendering it a considerable public health
issue (14).

The principal etiological factor in dental
caries is the presence of acidogenic and
aciduric bacteria in the dental biofilm, with
Streptococcus Porphyromonas
and Lactobacillus species
significantly contributing to the onset and
advancement of caries.

mutans,
gingivalis,

These bacteria
metabolize dietary carbohydrates,
generating acids that demineralize the
enamel and dentin, resulting in cavitation.
Regular intake of fermentable
carbohydrates,  particularly
supplies a substrate for cariogenic bacteria

to generate organic acids, and both the

sucrose,

frequency and type of sugar ingestion
substantially influence the caries process
(15).

Saliva is essential for acid buffering,
providing minerals for remineralization,
and exhibiting antibacterial characteristics.
Diminished salivary flow (xerostomia)
heightens the risk of caries formation (16).
The progression of caries entails a series of
pathological alterations in dental tissues,
initiating as a dynamic cycle of
demineralization and remineralization.
Enamel hydroxyapatite disintegrates in
acidic conditions when the pH drops below
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the crucial threshold (~5.5), whereas
remineralization occurs in the presence of
calcium, phosphate, and fluoride to restore
(17). As the
deteriorates, caries progresses to the dentin,
where it proliferates more rapidly due to the
reduced mineral content and heightened
organic matrix. Upon entering the pulp,
bacteria induce an inflammatory response
resulting in pulpitis (15).

Dental caries is a prevalent condition

lost minerals enamel

globally, affecting both children and adults,
with influenced by
socioeconomic position, dietary habits, oral
hygiene, and access to dental care (17).

The incidence of caries peaks during
childhood and adolescence due to dietary
habits and underdeveloped enamel, with
research suggesting that girls have a greater

its  incidence

caries experience than males, potentially
affected by hormonal variations and social
behaviors. Lower-income communities
exhibit a higher frequency of caries due to
restricted access to dental care and oral
health education (18).

Several modifiable and non-modifiable risk
factors  influence  an  individual’s
susceptibility to caries, including poor oral
hygiene, frequent sugar intake, and low
fluoride exposure, all of which contribute to
increased risk of dental demineralization
and progression of lesions (17).

Studies segregation
analysis have demonstrated that familial
aggregation of dental caries suggests a

genetic component, as evidenced by the

utilizing complex

correlation of dental decay indices among
family members, indicating that genetic
factors play a role in caries susceptibility
(19).

As the worldwide prevalence of diabetes
escalates, a deeper comprehension of the
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relationship between this condition and
dental health becomes imperative. This
narrative review examines the existing

evidence concerning the association
between diabetes and dental caries,
evaluating the underlying

pathophysiological mechanisms, effects on
oral health, and suggested preventive
measures.

The Impact of Diabetes on Salivary pH
and Salivary Flow

Saliva plays a crucial role in maintaining
oral homeostasis by regulating the oral
microbiome, acids, and
facilitating remineralization of enamel. The
major constituent of saliva is water-around
99%, it also contains many organic and
inorganic  components. healthy
individuals, salivary pH ranges within 6.7
and 7.3 (or 5.6-7.9, according to the
International Journal of Drug Testing),

neutralizing

In

normal salivary amylase range varies from
40 to 140 units per liter (U/L) with an
optimal buffering capacity that prevents
demineralization of tooth structures (20).
A well-functioning  salivary  system
provides a continuous flushing action that
helps remove food debris and bacterial
biofilms, reducing the risk of dental caries.
Saliva contains essential electrolytes such
as calcium and phosphate which contribute
to enamel remineralization and maintain a
stable pH level within the oral cavity (20).
The secretion rate of saliva, known as
salivary  flow, is another critical
determinant of oral health; an adequate
flow prevents excessive acid accumulation
and enhances the antimicrobial properties
of saliva (21).
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When oral conditions are compromised due
to systemic diseases such as diabetes
mellitus, the functionality of saliva is
significantly altered. Diabetes mellitus,
particularly type 1 diabetes (TID), is
characterized by chronic hyperglycemia,
which affects the composition and flow of
saliva, leading to a more acidic oral
environment (22). Studies indicate that
individuals with diabetes experience a
substantial reduction in salivary flow rate,
which in turn decreases the buffering
capacity of saliva, making them more prone
to dental caries and periodontal diseases.
In diabetic individuals, salivary pH is often
lower than in non-diabetic counterparts,
which fosters an environment conducive to
the growth of acidogenic bacteria, which
are  directly associated with the
pathogenesis of dental caries (21). The
decreased pH levels create an imbalance in
the demineralization and remineralization
processes, leading to progressive enamel
erosion. Moreover, prolonged
hyperglycemia contributes to increased
salivary glucose levels, which serve as an
additional substrate for cariogenic bacteria,
further lowering the salivary pH (23).
Several studies have highlighted the
correlation between diabetes, salivary pH,
and caries incidence. Jawed et al. (20)
reported a statistically significant reduction
in salivary pH among diabetic patients
compared to healthy controls, reinforcing
the notion that diabetes-induced xerostomia
(dry mouth) plays a pivotal role in oral
health deterioration. Zhou et al. (24)
conducted a systematic review and meta-
analysis, concluding that patients with
diabetes exhibit higher caries indices and
reduced salivary pH levels, leading to an
overall decline in oral health status.
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Furthermore, saliva in diabetic individuals
demonstrates altered biochemical
properties, including of
protective factors such as Immunoglobulin
A which is essential for maintaining oral
immunity (25). The reduction in these
salivary defense components contributes to
higher bacterial colonization and increased
susceptibility to infections such as
periodontitis and dental caries. Comparing
the periodontal status and salivary pH
diabetic
individuals among the analyzed reports,
diabetic subjects had significantly lower
salivary pH and increased periodontal

lower levels

between and non-diabetic

disease severity.
The Impact of Diabetes on Oral
Microbiota

Diabetes mellitus (DM) is a significant risk
factor for oral diseases, including dental
caries, due to its influence on the oral
microbiome. Individuals with diabetes,
particularly type 1 diabetes mellitus
(TIDM) and type 2 diabetes mellitus
(T2DM), exhibit altered oral microbiota,
leading to an increased susceptibility to
dental caries. Studies have shown that
T1DM patients have a significantly higher
prevalence of caries in permanent teeth
compared to non-diabetic individuals,
likely due to immune dysregulation and
metabolic alterations that favor cariogenic
bacterial growth (26).

The resilience of the oral microbiome is
crucial in maintaining homeostasis, yet in
diabetic individuals, this resilience is
compromised, allowing pathogenic
bacteria to thrive (27). The relationship
between the oral microbiome and diabetes
is well-documented, with studies showing
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that individuals with diabetes, regardless of
racial background, experience significant
shifts that may

susceptibility to oral diseases (28).
Recent research has investigated the
presence of cariogenic bacteria in patients
with type 2 diabetes mellitus (T2DM),
demonstrating that while certain bacterial
profiles remain stable, others undergo
dysbiosis, potentially increasing the risk of
dental caries. Li et al. (29) conducted a

microbial increase

metagenomic analysis along with a non-
targeted metabolic analysis of saliva and
supragingival plaque samples from T2DM
patients without a history of oral disease
and compared them to healthy controls.
Their findings revealed a significant
enrichment of periodontal pathogens,
including Porphyromonas gingivalis and
Prevotella melaninogenica, in the T2DM
group, whereas the abundances of dental
caries-associated pathogens, such as
Streptococcus mutans and Streptococcus
sobrinus, did not differ significantly
between the two groups.

Moreover, their study suggested a potential
disruption in the ABC transporter pathway
within the saliva of T2DM patients. As one
of the largest superfamilies of
transmembrane proteins, ABC transporters
are integral to bacterial survival, virulence,
and pathogenicity. They also play a crucial
role in bacterial metabolic processes and
facilitate the absorption of essential
nutrients, including iron, amino acids,
and oligopeptides, thereby
enhancing bacterial survival within the host
microenvironment (30). Notably, ABC
transporter genes have been implicated in
the pathogenicity of P. gingivalis, a key
periodontal pathogen. Based on these
findings, Li et al. (29) propose that ABC

vitamins,
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transporters may serve as a potential
mechanistic link in the pathogenesis of
periodontal disease in individuals with
T2DM.

Next-generation sequencing (NGS) using
targeted 16s RNA gene
sequencing studies indicate that there is still
a gap in understanding microbiome
alterations in elderly diabetic individuals
with dental caries, highlighting a need for
further metagenomic research (31).

ribosomal

Furthermore, oral microbiome signatures in
diabetic  patients
microbial imbalances associated with both

indicate  substantial
periodontal disease and dental caries,
supporting the hypothesis that diabetes-
induced metabolic alterations disrupt the
natural microbial ecosystem (32). Previous
studies have reported an increased
prevalence of Porphyromonas gingivalis, a
bacterium belonging to the phylum
Bacteroides, in individuals with diabetes
mellitus (DM) and periodontitis. Consistent
with these findings, Matsha et al.’s analysis
also revealed a relatively higher abundance
of Porphyromonas in diabetic subjects
experiencing gingival bleeding (32).

The diversity of the oral microbiome is
closely tied to human disease, with diabetes
being a major factor in altering bacterial
composition and facilitating pathogenic
colonization (33).

Recent studies further underscore the
dynamic equilibrium of the oral microbiota,
which, when disrupted in individuals with
diabetes, contributes to an increased
prevalence of dental caries. Chen et al. (34)
reported that the Firmicutes/Bacteroidetes
ratio is elevated in patients with type 2
diabetes mellitus (T2DM). Additionally,
individuals with T2DM  exhibited
significantly higher abundances of bacterial
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genera such as Neisseria, Streptococcus,
Haemophilus, and Pseudomonas, while the
abundance of Acinetobacter was notably
lower compared to healthy controls.

The microbiological composition of saliva,
supragingival, and subgingival plaque in
with  diabetes  differs
significantly from that of healthy
individuals, correlating with an increased
incidence of dental caries. Hintao et al. (35)
reported that patients with type 2 diabetes
mellitus (T2DM) exhibited significantly
more severe periodontitis, a higher plaque
index, and a greater prevalence and severity
of root surface caries compared to non-
diabetic individuals. Furthermore, diabetic
patients demonstrated significantly higher

individuals

levels of Treponema denticola, Prevotella

nigrescens,  Streptococcus — Sanguinis,
Streptococcus oralis and Streptococcus
intermedius in their supragingival plaque
than their non-diabetic counterparts. After
adjusting for diabetic status, root surface
caries was found to be associated with an
increased abundance of

streptococci, Lactobacilli, and yeasts in

mutans

saliva, as well as Streptococcus mutans in
supragingival plaque samples.

Alterations in the oral microbiome due to
dietary components and metabolic
conditions in diabetic patients also
contribute to an increased risk of dental
caries (36).

Soundaram’s study (37) conducted on 90
subjects indicate a statistically significant
variation (P < 0.05) in the CFU of
Streptococcus mutans and Lactobacillus
among the three groups, with diabetic
patients exhibiting the highest microbial
loads.
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The Relationship between Diabetes and
Periodontitis

Diabetes mellitus has deep implications on
periodontal health, significantly increasing
the susceptibility and severity of
periodontitis. Epidemiological data
confirm that individuals with diabetes have
approximately a threefold increased risk of
developing periodontitis, attributed to
multiple pathophysiological mechanisms
including impaired immune responses,
altered wound healing and an increased
inflammatory state. Diabetes triggers a
chronic state of systemic inflammation,
which accelerates periodontal
destruction by enhancing the expression of
pro-inflammatory cytokines, such as tumor
necrosis  factor-alpha  (TNF-a) and
interleukin-6 (IL-6), disrupting the balance
between bone resorption and formation
(398).

Furthermore, diabetes impairs neutrophil
function, reducing the ability to combat
periodontal pathogens, while advanced
glycation end products contribute to
collagen degradation and increased
apoptosis of fibroblasts and osteoblasts,

tissue

further compromising periodontal integrity
(39).

Additionally, the bidirectional relationship
between diabetes and periodontitis
highlights that periodontal infection can
further exacerbate glycemic dysregulation.
Inflammatory mediators derived from
periodontal disease, such as C-reactive
protein and IL-1B, enter systemic
circulation, promoting insulin resistance
and worsening metabolic control in diabetic
patients (40).

In 2012, Gurav et al. conducted a
systematic review to assess the impact of
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periodontal treatment on glycemic control
in patients with type 2 diabetes mellitus.
The study concluded that while periodontal
treatment may serve as an adjunctive
therapy for glycemic control, it is not
effective as a standalone intervention (41).
Notably, clinical evidence suggests that

successful periodontal treatment can
improve glycemic control by reducing
systemic  inflammation and insulin

resistance, reinforcing the importance of
integrating  periodontal into
diabetes management (42).

Despite these findings, closer collaboration

between medical and dental clinical teams

therapy

is essential for the integrated management
of individuals with diabetes and
periodontitis. Regular contact with dentists
is particularly important following a
diabetes diagnosis to ensure comprehensive

carc.

The Relationship between Elevated
HblAc, Hyperglycemia and Dental
Caries

The intricate relationship between dental
caries and diabetes, particularly in the
context of glycemic control and
hyperglycemia, has been the subject of
extensive research. Elevated glycated
hemoglobin (HbAIc) levels, a key marker
for chronic hyperglycemia, have been
implicated in increased susceptibility to
dental caries among diabetic patients.
Hyperglycemia creates a  favorable
environment for bacterial proliferation,
playing a central role in caries pathogenesis
by producing acid from fermentable
carbohydrates, thereby leading to enamel
demineralization and increased caries risk

(43).



Romanian Journal of Oral Rehabilitation

Vol. 17, No.1 January-March 2025

A study conducted in Belgium examining
dental caries prevalence among patients
with type 1 and type 2 diabetes mellitus
reported no significant difference in caries
prevalence between diabetic and non-
diabetic individuals, but found that
individuals with HbAlc > 8.0% exhibited a
significantly higher number of caries
compared to those with better glycemic
control (p <0.001) (44).

A large-scale population-based study, Study
of Health in Pomerania (SHIP), examined
the long-term impact of diabetes and
metabolic control on caries development.
Tracking 2333 participants over 11 years,
the study revealed that individuals with
poorly controlled diabetes (HbAlc > 6.5%)
experienced a significantly greater increase
in decayed, missing, and filled surfaces
(DMFS)  compared
individuals (45).
HbAlc serves as a biomarker for long-term
glycemic control and has been extensively
studied in relation to dental caries. A study
conducted in Chennai, India found that
individuals with HbAlc > 8.0% had a 2.65-
fold higher risk of developing dental caries
compared to those with moderate glycemic
control (46).

Soundaram's study (37) reported a highly
significant difference between normal,
prediabetic, and  diabetic  groups.
Comparing the mean DMFS and HbAlc
values across study groups, the highest
values were observed in the diabetic group.
These findings emphasize the progressive

to  non-diabetic

nature of diabetes-related oral health
complications and highlight the crucial role
of early and sustained glycemic control in
reducing caries risk.
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Differences Between Type 1, Type 2, and
Gestational Diabetes in Terms of Dental
Caries

The relationship between dental caries and
diabetes, including gestational diabetes
mellitus (GDM), type 1 diabetes mellitus
(TIDM), and type 2 diabetes mellitus
(T2DM), is multifaceted and involves
complex interactions between metabolic
dysfunction, immune system alterations,
and oral microbiota changes. Evidence
suggests  that diabetic  individuals,
irrespective of the type, are at an elevated
risk of developing dental caries due to
altered salivary composition, reduced
salivary flow, and changes in oral microbial
communities.

Type 1 diabetes,
autoimmune destruction of pancreatic [-
cells, has been associated with a higher
incidence of dental caries, likely due to
reduced salivary secretion and increased
glucose levels in saliva, which provide a
conducive environment for cariogenic

characterized by

bacteria such as Streptococcus mutans and
Lactobacilli (47).

A meta-analysis of 10 papers on children
and adolescents with type 1 diabetes
mellitus from July 1971 until December
2018 found that they exhibited a
significantly higher caries burden (67%)
compared to their non-diabetic
counterparts, indicating a potential link
between chronic hyperglycemia and dental
demineralization processes (48).

Similarly, a systematic review and meta-
analysis of 40 studies by Coelho et al. (49)
emphasizes the increased risk of dental
caries in individuals with type 1 diabetes
mellitus. Awareness of all potential risk
factors associated with these patients is
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crucial, enabling their safe and effective
inclusion in a personalized control and
prevention program tailored to their
specific risk profile.

type 2 diabetes mellitus, a metabolic
disorder characterized by insulin resistance
and hyperglycemia, is strongly
correlated with increased dental caries
prevalence. A study on 398 T2DM patients
demonstrated that poor glycemic control

led to significant changes in salivary pH,

also

calcium, and phosphate levels,
exacerbating the risk of dental decay (50).

Gestational diabetes, though temporary, has
implicated health
deterioration and potential transmission
pathways affecting both mothers and their
offspring. Gestational diabetes mellitus

(GDM) is the most prevalent endocrine

also been in oral

disorder in pregnancy, with its occurrence
varying worldwide from 1% to over 30%

(51). Pregnancy induces temporary
physiological changes, including shifts in
body composition, hormone levels,

metabolism, and immune function. One
significant change is increased insulin
resistance due to alterations in placental
hormone secretion, which raises the
demand for insulin. However, some
pregnant women are unable to produce
sufficient insulin, leading to elevated blood
sugar levels and the development of GDM
(52).

Correa et al.’s review highlights that oral
microbiota of pregnant women with GDM
differs from that of healthy pregnant
women, often favoring pathogenic bacteria
and indicating an imbalance in the oral
microbiome (52).

Research indicates that GDM is linked to a
decreased presence of beneficial oral
bacteria, such as Veillonella, which plays a
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vital role in maintaining oral health and
preventing dental caries (53). The
disruption of the oral microbiome balance
increases the risk of dental diseases,
including caries and periodontal disease, as
pathogenic
dominant. This microbial imbalance is

bacteria  become  more
particularly concerning as it affects not only
the mother but also the offspring,
potentially influencing their oral health
from birth (53).

The impact of diabetes on oral health
extends beyond the individual, affecting
both maternal and child health. Maternal
diabetes has been associated with adverse
pregnancy outcomes, including preterm
birth and low birth weight, potentially
influenced by the presence of periodontal
disease and dental caries (54).

Another critical factor is the transmission of
cariogenic bacteria from mother to child.
Children born from mothers with poor oral
health may inherit a predisposition to dental
caries (55).

Diabetes and Dental Caries across Age
Groups

Diabetes mellitus (DM) and dental caries
are prominent public health concerns,
especially due to their intersection across
different age groups. Recent research
underscores a notable association between
DM and the increased prevalence of dental
caries among individuals of varying ages.

Children and adolescents with type 1
diabetes mellitus (T1DM) face distinct oral
health challenges, with multiple studies
indicating a higher prevalence of dental
caries and poorer gingival health compared
to their non-diabetic counterparts (56). This
elevated risk is largely attributed to
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glycemic fluctuations that impact salivary
composition and immune response, making
young diabetic patients more susceptible to
cariogenic
Metabolic control, as measured by HbAlc
levels, has been strongly linked to caries
experience, suggesting that tighter
glycemic significantly
reduce oral health risks in this group.

A study conducted by Pachonsky et al.
involving 50 children with type 1 diabetes
mellitus (T1DM) concluded that children
with poorly controlled TIDM exhibited a
significantly higher intensity of dental
caries compared to those with better
glycemic management (57).

Analyses of the NHANES dataset have
revealed a positive correlation between
diabetes and the prevalence of dental caries

bacterial colonization.

regulation may

among U.S. adolescents, highlighting the
unique health faced by
adolescents transitioning into adulthood
(58).

Adults with type 2 diabetes mellitus
(T2DM) face significant oral health
challenges, = with  multiple  studies
highlighting a heightened risk of dental
caries largely due to  prolonged
hyperglycemia's impact on salivary flow
and composition. A systematic review and
meta-analysis confirmed notable salivary
alterations in adult T2DM patients, which
directly contribute to caries development
(24).

Maris et al. (59) suggest a bidirectional
relationship between patient age in type 2
diabetes and  periodontal  disease
progression. In younger individuals, the
presence of specific bacterial profiles
reflects reduced immune competence and is
commonly associated with gingivitis and
plaque accumulation. Middle-aged patients

oral risks

DOI : 10.62610/RJOR.2025.1.17.64

675

tend to exhibit microbial patterns
characteristic of established periodontal
disease, while older individuals often
present with profiles linked to advanced
and aggressive of periodontal
pathology.

Additionally, analyses of data from the
National Health and Nutrition Examination
Survey (NHANES) between 2011 and 2018
demonstrated that adults with diabetes had

a higher likelihood of experiencing dental

forms

caries compared to their non-diabetic
counterparts  (60).  Moreover, the
prevalence of untreated dental decay was
markedly higher among adults with
elevated blood glucose levels. Factors such
as dietary habits, oral hygiene practices,
and the presence of xerostomia, common
among diabetic individuals due to altered
salivary function, further influence the
multifactorial nature of dental caries in this
population.

Older adults with diabetes face heightened
susceptibility to dental caries, as multiple
studies demonstrate a strong association
between age, diabetes duration, and caries
prevalence. A cross-sectional  study
reported a notably high mean decayed,
missing, and filled teeth (DMFT) index
exceeding 26 among diabetic individuals in
this age group, indicating severe oral health
impairment (61). This elevated DMFT
score highlights the compounded effects of
age-related salivary alterations, diminished
manual dexterity that affects oral hygiene
practices, and prolonged diabetes duration.
Compounding these physiological factors is
a significant gap in knowledge and
awareness regarding oral health among
diabetic patients. Research indicates that
many diabetic individuals lack adequate
understanding of the importance of
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maintaining oral hygiene and the specific
risks associated with their condition (62).

Conclusion

In conclusion, the complex interplay
between diabetes mellitus and dental caries
affects all age groups, revealing notable
variations driven by metabolic regulation,
salivary function, dietary habits, and access
to dental care. Type 1 diabetes mellitus,
type 2 diabetes mellitus, and gestational
diabetes significantly affect oral health via
processes such as diminished salivary
production, lowered salivary pH and
buffering capacity, and microbial dysbiosis.
These factors create an oral environment
conducive to the proliferation of cariogenic
bacteria, such as Streptococcus mutans,
Porphyromonas gingivalis, and
Lactobacilli, hence increasing
susceptibility to dental caries. Type 1
diabetes, primarily affecting children and
adolescents, causes challenges associated
with reduced salivary flow and elevated
glucose levels in saliva, facilitating
bacterial colonization. Conversely, type 2
diabetes, common in adults, is marked by
insulin resistance and hyperglycemia,
which further = modifies salivary
composition and pH, hence increasing the
risk of caries. Gestational diabetes mellitus
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(GDM) induces specific alterations in the
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newborns, although these variations may
lessen during infancy.

Age-related inequities manifest, as older
persons exhibit increased susceptibility to
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