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INTRODUCTION

ABSTRACT

Background: Pre-diabetes is a condition characterized by elevated blood
glucose levels that are not yet high enough to be classified as diabetes. This
intermediary stage increases the risk of progression to type 2 diabetes and is
associated with various complications, including periodontal disease.
Understanding the relationship between pre-diabetes and periodontal health is
critical for developing effective prevention and management strategies.
Objective: To explore the relationship between pre-diabetes and gum disease,
evaluating the prevalence and types of periodontal complications in pre-diabetic
patients.

Methods: A retrospective analysis was conducted on clinical records of 150
patients diagnosed with pre-diabetes from 2018 to 2022. Data were collected on
periodontal conditions, including gingivitis, periodontitis, bleeding gums, and
tooth loss. Statistical analyses, including chi-square tests and logistic regression,
were performed using SPSS version 25 to evaluate the association between
periodontal complications and demographic factors.

Results: Gingivitis was present in 12% of patients, periodontitis in 15%, bleeding
gums in 8%, and tooth loss in 5%. Significant associations were found between
periodontal complications, older age, and longer duration of pre-diabetes (p <
0.05).

Conclusion: Pre-diabetic patients exhibited a high prevalence of periodontal
complications, highlighting the need for early periodontal assessment and
management to prevent disease progression

implications, including associations with cardiovascular
disease, respiratory infections, and adverse pregnancy

Pre-diabetes, a state characterized by elevated blood
glucose levels that are higher than normal but not high
enough to be classified as diabetes, represents a critical
intermediary phase in the continuum of glycemic disorders.
This condition is associated with an increased risk of
progressing to type 2 diabetes mellitus (T2DM) if left
unmanaged, making it a significant public health concern.
Accordingto the Centers for Disease Control and Prevention
(CDC), approximately 88 million American adults are
affected by pre-diabetes, with over 84% unaware of their
condition, underscoring the importance of early detection
and intervention to preventthe onset of T”2DM and its related
complications (1). Beyond its metabolic implications, pre-
diabetes has been linked to various systemic conditions,
including cardiovascular disease and periodontitis.
Periodontal disease is a chronic inflammatory condition
affecting the tissues surrounding and supporting the teeth.
It often begins with gingivitis, characterized by inflammation
and bleeding of the gums, and can progress to periodontitis,
which involves the destruction of the supporting bone and
connective tissue, ultimately leading to tooth loss (2). As a
leading cause of tooth loss in adults, periodontal disease
not only affects oral health but also has broader systemic

outcomes (3).

Research has established a bidirectional relationship
between diabetes and periodontal disease, with diabetes
increasing the risk of periodontal infections, and
periodontal disease adversely affecting glycemic control
(4). The chronic hyperglycemia characteristic of diabetes
contributes to alterations in the subgingival environment,
increasing susceptibility to periodontal infections.
Conversely, the systemic inflammation induced by
periodontal disease can exacerbate insulin resistance,
further impairing glycemic control (5). Despite the well-
documented link between diabetes and periodontal
disease, the specific impact of pre-diabetes on periodontal
health remains less clearly defined. Given the high
prevalence of pre-diabetes and the potential for early
intervention, understanding the relationship between pre-
diabetes and gum disease is crucial for developing effective
prevention and treatment strategies. Existing studies
suggest that even the early stages of glucose dysregulation
seen in pre-diabetes may predispose individuals to
periodontal complications, potentially serving as an early
indicator of disease progression (6). For example,
individuals with pre-diabetes have been shown to exhibit
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higher levels of gingival inflammation and increased
periodontal pocket depths compared to normoglycemic
individuals, indicating that the metabolic disturbances
associated with pre-diabetes may initiate changes in
periodontal tissues similar to those observed in diabetes
(7).

The relationship between pre-diabetes and periodontal
disease extends beyond local oral pathology, with
implications for overall metabolic health. Periodontal
inflammation can exacerbate systemic inflammatory
responses, contributing to insulin resistance and increasing
the likelihood of progression from pre-diabetes to T2DM.
This interplay underscores the importance of
comprehensive management strategies that address both
periodontal and metabolic health in patients with pre-
diabetes. The inflammatory mediators released during
periodontal infections, such as C-reactive protein (CRP),
interleukin-6 (IL-6), and tumor necrosis factor-alpha (TNF-
a), play a pivotal role in this association by promoting
systemic inflammation and insulin resistance (8).
Consequently, effective management of periodontal
disease in individuals with pre-diabetes may not only
improve oral health outcomes but also potentially delay or
prevent the progression to T2DM.

This study aims to explore the relationship between pre-
diabetes and gum disease by analyzing the prevalence and
types of periodontal complications in pre-diabetic patients.
By examining the occurrence of conditions such as
gingivitis, periodontitis, bleeding gums, and tooth loss, and
identifying the significant associations between these
complications and patient demographics, this research
seeks to provide insights into improving periodontal care
and outcomes for individuals with pre-diabetes. The
findings of this study could inform clinical practices and
support the development of targeted periodontal care
strategies that address the specific needs of pre-diabetic
patients, ultimately enhancing both oral and metabolic
health outcomes. Understanding these associations is
critical for fostering early intervention measures that can
mitigate the progression of both pre-diabetes and
periodontal disease, contributing to better overall health for
affected individuals.

MATERIAL AND METHODS

This study employed a retrospective design to investigate
the relationship between pre-diabetes and periodontal
disease by analyzing clinical records of patients diagnosed
with pre-diabetes. A total of 150 patients diagnosed with
pre-diabetes at a tertiary care dental clinic between January
2018 and December 2022 were included in the study. The
inclusion criteria comprised confirmed pre-diabetes
diagnosis based on fasting blood glucose levels ranging
between 100 and 125 mg/dL and the availability of clinical
documentation of periodontal status. Patients with a history
of diabetes, severe systemic conditions affecting
periodontal health, or incomplete clinical records were
excluded from the study. Data were extracted from
electronic health records, including demographic
information such as age, gender, and ethnicity, along with

clinical findings related to periodontal health and relevant
laboratory results.

Periodontal conditions assessed in the study included
gingivitis, periodontitis, bleeding gums, and tooth loss.
Gingivitis was defined as inflammation of the gums without
attachment loss, while periodontitis was characterized by
inflammation with clinical attachment loss and bone
destruction. Bleeding gums were identified as the presence
of bleeding upon probing, and tooth loss was noted as the
loss of teeth attributable to periodontal disease. Additional
data collected included the duration of pre-diabetes, the
presence of comorbidities, and current medications. The
assessment of periodontal health was based on clinical
parameters recorded during routine dental examinations,
including probing depth, clinical attachment level, gingival
bleeding index, and radiographic evidence of bone loss.
The data analysis was conducted using SPSS version 25.
Descriptive statistics were used to summarize demographic
characteristics and the prevalence of periodontal
conditions among the pre-diabetic patients. The chi-square
test was employed to evaluate the association between pre-
diabetes and specific periodontal complications. Logistic
regression analysis was performed to assess the impact of
demographic factors, such as age and gender, and the
duration of pre-diabetes on the likelihood of developing
periodontal disease. Statistical significance was set at a p-
value of less than 0.05. The results provided a
comprehensive overview of the relationship between pre-
diabetes and periodontal health, highlighting significant
associations with patient demographics and the duration of
pre-diabetes.

Ethical approval for the study was obtained from the
Institutional Review Board (IRB) of the affiliated medical
institution, in accordance with the Declaration of Helsinki.
Patient confidentiality was maintained throughout the
research process, and all data were anonymized to ensure
privacy. Potential limitations of the study included its
retrospective design and reliance on the accuracy of
recorded data, which may have introduced bias.
Additionally, the absence of longitudinal data limited the
ability to assess changes in periodontal health over time,
and the findings may not be generalizable to populations
outside the tertiary care setting. Despite these limitations,
the study provided valuable insights into the prevalence and
types of periodontal complications in pre-diabetic patients,
underscoring the importance of early periodontal
assessment and management in this population.

RESULTS

The analysis of patient records revealed several key findings
regarding the prevalence of periodontal complications
among individuals with pre-diabetes. Among the 150 pre-
diabetic patients included in the study, the prevalence of
various periodontal conditions was assessed, and
significant associations with demographic factors were
identified. The data in Table 1 show that gingivitis was
diagnosed in 12% of the patients, periodontitis in 15%,
bleeding gums in 8%, and tooth loss in 5%. These findings
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Table 1: Prevalence of Periodontal Conditions in Pre-Diabetic Patients

Periodontal Condition

Number of Patients (n = 150)

Percentage (%)

Gingivitis 18
Periodontitis 23
Bleeding Gums 12
Tooth Loss 7

12%
15%
8%
5%

indicate that periodontal complications are relatively
common among individuals with pre-diabetes, with
periodontitis being the most prevalent condition observed.

Table 2 illustrates the relationship between periodontal
conditions and demographic factors, including age and

Table 2: Association of Periodontal Conditions with Demographic Factors

Demographic Factor Gingivitis (%)

Periodontitis (%)

Bleeding Gums (%) Tooth Loss (%)

Age (=50 years) 18 20
Age (<50 years) 6 10
Duration of Pre-Diabetes (=5 years) 16 22
Duration of Pre-Diabetes (<5 years) 8 10

10 6
6 4
12 8
4 2

the duration of pre-diabetes. Patients aged 50 years or older
exhibited higher rates of gingivitis (18%), periodontitis
(20%), bleeding gums (10%), and tooth loss (6%) compared
to those under 50 years of age. Similarly, individuals with a
pre-diabetes duration of 5 years or more showed higher

prevalence rates of all periodontal conditions, particularly
periodontitis (22%) and tooth loss (8%), compared to those
with a shorter duration of pre-diabetes. The logistic
regression

Table 3: Logistic Regression Analysis of Periodontal Complications

Variables Odds Ratio (OR) 95% Confidence Interval p-value
Duration of Pre-Diabetes 1.45 1.10-1.90 0.02
Age 1.30 1.05-1.62 0.03
Gender (Male vs. Female) 1.10 0.80-1.50 0.60

analysis results in Table 3 highlight that the duration of pre-
diabetes and older age were significantly associated with an
increased likelihood of  developing  periodontal
complications. Specifically, for each additional year of pre-
diabetes, the odds of developing periodontal disease
increased by 45% (OR: 1.45; 95% CI: 1.10-1.90; p = 0.02).
Similarly, older age was associated with a 30% higher risk of
periodontal complications (OR: 1.30; 95% CI: 1.05-1.62; p =
0.03). However, gender did not significantly affect the
likelihood of periodontal disease in this cohort (p = 0.60).
Overall, the results indicate that pre-diabetic patients are at
a considerable risk for various periodontal conditions, with
the risk amplified by longer duration of pre-diabetes and
advancing age. These findings underscore the importance of
early periodontal evaluation and management in pre-
diabetic individuals to mitigate the risk of periodontal
disease progression and associated complications.

DISCUSSION

The findings of this study highlighted a significant
relationship between pre-diabetes and periodontal disease,
with a notable prevalence of periodontal complications
such as gingivitis, periodontitis, bleeding gums, and tooth
loss among pre-diabetic patients. These results are
consistent with previous research that suggested even early
stages of glucose dysregulation, such as pre-diabetes, can
adversely affect periodontal health (7). The observed
prevalence rates of gingivitis and periodontitis among pre-

diabetic individuals emphasize the importance of early
detection and intervention to prevent the progression of
periodontal disease, which is known to be a major
contributor to tooth loss and has broader implications for
systemic health (3). The higher prevalence of periodontal
conditions among older patients and those with a longer
duration of pre-diabetes suggests that both age and chronic
exposure to elevated blood glucose levels exacerbate
periodontal tissue destruction. This aligns with existing
literature, which has demonstrated that prolonged
hyperglycemia can impair immune function and tissue
repair, thus increasing susceptibility to periodontal
infections (5).

The significant association between the duration of pre-
diabetes and the likelihood of developing periodontal
complications underscores the need for targeted
periodontal care in this population. Patients with a longer
history of pre-diabetes showed higher odds of periodontitis
and other periodontal issues, which is consistent with
studies that have linked prolonged exposure to
hyperglycemic states with heightened inflammatory
responses and periodontal degradation (8). The role of
inflammatory mediators such as interleukin-6 and tumor
necrosis factor-alpha, which are known to be elevated in
both diabetes and periodontal disease, may also play a
critical role in pre-diabetes, potentially accelerating the
progression of both conditions (8). These findings support
the hypothesis of a bidirectional relationship between
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metabolic disorders and periodontal health, where
systemic inflammation can adversely impact glycemic
control and vice versa (4).

Despite the strengths of this study, including its use of real-
world clinical data and the examination of multiple
periodontal conditions, there were notable limitations that
must be considered. The retrospective design inherently
limited the ability to establish causal relationships and
relied on the accuracy of recorded data, which may have
been subject to errors or omissions. Additionally, the
absence of longitudinal data restricted the ability to assess
changes in periodontal health over time, making it
challenging to determine whether interventions or changes
in management influenced the outcomes. The study's
findings were also limited by the specific population of a
tertiary care dental clinic, which may not be representative
of broader or more diverse populations. This limits the
generalizability of the results to other settings or
demographic groups.

The study also identified the importance of early periodontal
assessment and management in pre-diabetic patients, as
timely intervention could potentially mitigate the risk of
periodontal disease progression and its systemic
implications. Given the established bidirectional
relationship between periodontal health and metabolic
disorders, improving periodontal care in pre-diabetic
individuals may not only enhance oral health outcomes but
also contribute to better overall metabolic control,
potentially reducing the risk of progression to type 2
diabetes (6). Future research should focus on prospective
studies that include larger and more diverse populations to
confirm these findings and explore the underlying
mechanisms linking pre-diabetes with periodontal disease.
Additionally, investigations into the effectiveness of specific
periodontal interventions in pre-diabetic patients could
provide valuable insights into optimizing care for this at-risk
population.

CONCLUSION

In conclusion, this study highlighted the significant
prevalence of periodontal complications among pre-
diabetic patients and reinforced the need for integrated care
approaches that address both periodontal and metabolic
health. The findings call for heightened awareness and
proactive management strategies within clinical practice to
support periodontal health in pre-diabetic individuals,
ultimately aiming to reduce the burden of both periodontal
and metabolic diseases.
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