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ABSTRACT

Background: The relationship between diabetes mellitus (DM)
and periodontal disease among Bangladeshis is poorly
understood, despite DM being a known systemic risk factor for
the condition. This study aimed to investigate the distribution
and severity of periodontal disease in diabetic patients at a
tertiary hospital in Bangladesh.

Materials and Methods: A retrospective cross-sectional
analysis used clinical records of 100 patients where half were
diabetic participants and half were non-diabetic participants
from a tertiary hospital dental outpatient department. Data were
collected on demographic information, diabetes diagnosis,
periodontal clinical measurements and the implementation of
2018 American Academy of Periodontology (AAP) standards to
classify periodontal diseases. Statistical analyses were
conducted using chi-square and independent t-tests, with
significance defined as p <0.05.

Results: Periodontal disease was more prevalent and severe
among diabetic patients. The diabetic group exhibited
significantly higher mean periodontal pocket depth (4.2 + 1.1
mm vs. 3.1 £ 0.9 mm; p <0.001) and clinical attachment loss
(CAL) (3.8 £ 1.0 mm vs. 2.6 £ 0.8 mm; p <0.001) compared to
non-diabetics. Severe periodontitis and Stage llI-IV disease
were more frequent among diabetics (36% and 20%,
respectively), with statistically significant differences. Bleeding
on probing (BOP), tooth mobility, and poor oral hygiene were
also more common in the diabetic group.

Conclusion: The presence and the severity of periodontal
disease were more common for those with diabetes mellitus. In
the healthcare system of Bangladesh, routine screening for
periodontal diseases should be stressed in protocols for
diabetics so that early aid can be given to help them stay
healthy.

Keywords: Diabetes mellitus, periodontal
retrospective study, smoking, poor oral hygiene.

disease,

INTRODUCTION

Persistent hyperglycemia and related systemic complications
are hallmarks of diabetes mellitus (DM), a metabolic disorder
that is common throughout the world. Periodontal disease, a
chronic inflammatory condition that causes the teeth's
supporting structures to deteriorate, is one of its less
well-known but clinically significant manifestations. The fact that
periodontitis has been identified as the sixth consequence of
diabetes highlights the close connection between the two
conditions.” Numerous studies demonstrate the reciprocal
relationship between diabetes and periodontal disease.
Diabetics who have poor glycemic control are more likely to
experience increased periodontal breakdown, which s
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characterized by deeper pockets of periodontal tissue,
increased clinical attachment loss (CAL), and increased
mobility of the teeth.2® The underlying mechanisms are
multifactorial, involving altered host immune response,
increased oxidative stress, and the formation of advanced
glycation end products (AGEs), which amplify inflammatory
processes and tissue destruction.*

Chronic periodontal infections, however, may play a role in
significant deteriorating glycemic control. TNFa and IL6,
proinflammatory human cytokines hosted by periodontal tissue,
however, are assumed to reinforce systemic insulin resistance
and sustain a vicious cycle between periodontal and metabolic
health.5” Diabetic populations have been consistently found
more prone to suffer from a more severe periodontitis.®°
Therefore, earlier detection and intervention are important.

An increasing number of studies indicate that inflammation in
the mouth due to periodontitis could indicate that diabetes is
about to develop.' Studies over time, for example with the
Hisayama group, found that people with gum disease had a
greater chance of developing glucose intolerance and type-2
diabetes." In addition, it is thought that diabetes causes a
higher chance of tooth loss, since it leads to increased
periodontal damage.?

While there is a lot of international literature, relatively little is
known about South Asians, including people from Bangladesh.
Because a growing number of people in the region have
diabetes and there is a lack of preventive oral care, exploring
the relation between the two is crucial. Bangladesh’s tertiary
healthcare centers care for many people from different
backgrounds which provide a good setting to learn more about
this connection.

Therefore, the purpose of this study was to evaluate the
relationship between the prevalence and severity of periodontal
disease and diabetes mellitus in patients who visited a tertiary
health center in Bangladesh. Through the analysis of
periodontal clinical parameters and the classification of disease
stages in accordance with established guidelines, this study
aimed to highlight the importance of incorporating oral health
assessment into routine diabetic care in order to improve overall
health outcomes for this high-risk population.

MATERIALS AND METHODS

This retrospective study was carried out at the department of
Periodontology of the Rajshahi Medical College Dental Unit in
Bangladesh over the course of six months, from July 1%t to
December 31, 2024. Ethical approval was given by the
Research Ethics Committee of Rajshahi Medical College.
Before giving their written consent, each participant received
comprehensive information about the study's methods and
possible risks. Throughout the study and in any subsequent
publications, data confidentiality was upheld. The researchers
collected data from medical records from the department of
Periodontology during the study period. The research included
100 patient records chosen according to the established criteria
which contained 50 diabetics and 50 non-diabetic participants
who had matching ages and genders.

Periodontal clinical parameters like probing pocket depth
(PPD), clinical attachment loss (CAL), bleeding on probing
(BOP), tooth mobility and oral hygiene status together with
diabetic status data (type and duration) and demographic data
(age, gender) were among the collected data. The periodontal
disease assessment followed the 2018 classification system of
the American Academy of Periodontology (AAP)." The study
analyzed data through SPSS software (version 22.0) by
applying chi-square and independent t-tests. The experiment
considered a p-value below 0.05 as the threshold for statistical
significance.

RESULTS

The results included data from 100 people, 50 of whom had
diabetes mellitus and the other 50 had not. Table 1 compares
various characteristics between 50 diabetic and 50 non-diabetic
individuals. The key findings included: age, gender, PPD, CAL,
BOP, tooth mobility, oral hygiene, and smoking. Average age
(52.4 years vs. 49.8 years; p =0.045) was slightly older in
diabetics than non-diabetics. The gender distribution between
males and females was similar in both groups (not significant,
p =0.685). Diabetic patients had deeper pockets than
non-diabetics (PPD 4.2 mm vs. 3.1 mm), which was highly
significant (p <0.001), indicating more severe periodontal
disease. More CAL in diabetics (3.8 mm vs. 2.6 mm; p <0.001),
also pointing to more advanced periodontal destructions. BOP
was significantly more prevalent in diabetics (78% vs. 42%,
p <0.001), suggesting more active inflammation. Tooth mobility
was higher among diabetic patients (52% vs. 18%, p <0.001)
individual, again reflecting disease severity. The oral hygiene
status was poor in diabetics than non-diabetics (64% vs. 36%,
p =0.008). Similar rate of smokers was seen in both groups
(40% vs. 38%, p =0.832), not statistically significant (table 1).

Table1: Comparison of periodontal parameters and
demographic characteristics between diabetic and non-diabetic
patients.

. . Non- p-value
. Diabetic | 1. petic (Chi-
Variables (n=50)
(n=50) square or
t-test)
Mean Age (years) | 52.4+7.6 | 49.8+6.9 0.045* b
Gender (M/F) 28/22 26/24 0.6852
Mean PPD (mm) 42+11 3.1+09 <0.001*®
Mean CAL (mm) 3.8+1.0 261038 <0.001*®
BOP (%) 78% 42% <0.001*
Tooth Mobility = o o va
Grade 1 (%) 52% 18% <0.001
(Ff,zg’r Oral Hygiene | g0, 36% 0.008* °
Somoking Status 40% 38% 0.832 @
(% smokers)

*statistical significance; ?Chi square test; bt-test: M- male;
F- female. PPD- probing pocket depth; CAL- clinical attachment
loss; BOP- bleeding on probing.
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Table 2 lists the different kinds of periodontal diseases and
contrasts their prevalence in the two groups. The prevalence of
gingivitis was significantly higher in non-diabetics (44%)
compared to diabetics (20%) (p =0.010). Although not
statistically significant, mild periodontitis was marginally more
common in non-diabetics (28% vs. 16%) (p =0.158). Diabetics
had a significantly higher prevalence of moderate periodontitis
(36% vs. 20%) (p =0.048). Diabetics had much higher rates of
severe periodontitis (28% vs. 8%), and the difference was
statistically significant (p =0.006).

Table 2: Prevalence of periodontal disease types in diabetic
and non-diabetic groups.

Periodontal Diabetic Non- p-value
ies Diabetic i

Condition (n=50) (n=50) (Chi-square)
Gingivitis only 10 (20%) 22 (44%) 0.010*
Mild Periodontitis 8 (16%) 14 (28%) 0.158
Moderate o o .
Periodontitis 18 (36%) 10 (20%) 0.048
Severe 0 o .
Periodontitis 14 (28%) 4 (8%) 0.006

* statistical significance.

Table 3 uses the American Academy of Periodontology (AAP)
2018 classification (Stages I-1V) to categorize the disease's
severity. In non-diabetics, the stage | (initial) was marginally
higher (20% vs. 12%) but not statistically significant (p =0.267).
Additionally, non-diabetics were more likely to have stage Il
(moderate) diabetes (40% vs. 32%) (p =0.402). Stage Il
(severe with bone loss) was more common in diabetics (36%
vs. 16%), and the difference was statistically significant
(p =0.019). Stage IV (Advanced with tooth loss/mobility) was
more common in diabetics (20% vs. 4%), and this difference
was statistically significant (p =0.007).

Table 3: Severity Grading of Periodontitis According to AAP
2018 Classification™

Non-

Severity Grade | Diabetic | Diabetic (CE:’:::]eare)

(n=50) (n=50)
Stage | (Initial) 6 (12%) 10 (20%) 0.267
Stage Il . :
(Moderate) 16 (32%) | 20 (40%) 0.402
Stage Ill (Severe . R -
with bone loss) 18 (36%) 8 (16%) 0.019
Stage IV
(Advanced with o . .
tooth loss or 10 (20%) 2 (4%) 0.007
mobility)

*statistical significance.

DISCUSSION

This study aimed to evaluate the association between DM and
the prevalence and severity of periodontal disease among
patients attending a tertiary healthcare center in Bangladesh.
The findings demonstrate a strong relationship between DM
and deteriorated periodontal health, with significantly worse
clinical parameters, including deeper PPD, increased CAL,
higher rates of BOP, and greater tooth mobility observed in
diabetic patients compared to non-diabetics.

Table 1 shows that the mean PPD (4.2 £ 1.1 mm) and CAL (3.8
+ 1.0 mm) of diabetics were significant (p <0.001). These
findings are consistent with earlier research suggesting that
inadequate glycemic control in diabetes exacerbates the
destruction of periodontal tissue by compromising the host's
ability to respond to periodontal pathogens.®>'* Chronic
inflammation and attachment loss are facilitated by
hyperglycemia, which also damages neutrophil function and
contributes to the production of advanced glycation end
products (AGEs).*’

Additionally, compared to participants without diabetes (42%
and 18%, respectively), diabetic patients in this study (table 1)
showed noticeably greater rates of BOP (78%) and tooth
mobility (52%). These results support the findings of Preshaw et
al.%, who observed that diabetic individuals with periodontal
disease frequently have elevated pro-inflammatory cytokines
and impaired wound healing. They also confirmed the active
inflammatory status and compromised periodontal support
among diabetics.

Table 2 indicates that gingivis was more common in
non-diabetic patients (44%) than in diabetic patients (20%)
(p =0.010). On the other hand, the percentage of moderate
(36%) and severe (28%) periodontitis was significantly higher in
the diabetic group than in the non-diabetic group (20% and 8%,
respectively). In diabetic populations, periodontitis is more
common and more severe, according to previous
meta-analyses.®®

Patients with diabetes were more likely to have advanced
stages of periodontitis when it came to disease staging (table
3). Diabetics had a significantly higher prevalence of stage Il
and IV disease (36% and 20%, respectively) than non-diabetics
(16% and 4%; p =0.019 and 0.007, respectively). These results
are consistent with a previously published article that
categorized periodontitis as the "6" complication" of diabetes
because of its progressive and frequently severe presentation
in diabetics."

Diabetes and periodontal disease have a well-established
reciprocal relationship.’ By raising systemic cytokine levels,
especially those of IL-6 and TNFa, periodontal infection may
worsen systemic inflammation and have a detrimental effect on
glycemic control.>8 Since better periodontal health may lead to
better glycemic control, this reciprocal relationship is important
for both diabetes management and periodontal health.”
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Periodontal disease may even be able to predict the onset of
type-2 diabetes and glucose intolerance, according to studies
like the Hisayama study.'®' As a result; one of the most
important indicators of general systemic health in people with or
at risk for diabetes is their periodontal health.

Public health policy must address the oral complications linked
to systemic diseases, given the rising prevalence of diabetes in
Bangladesh and other low- and middle-income nations. The
results of this study highlight the importance of routine
periodontal screening, especially in tertiary care settings, as
part of comprehensive diabetes management. The severity of
periodontal destruction may be lessened and overall patient
outcomes may be enhanced with early detection and
intervention.™

Additionally, there is a greater need for focused oral hygiene
education and behavioral intervention because diabetics are
more likely to have poor oral hygiene (64%) than non-diabetics
(36%). Despite being a recognized risk factor, smoking was not
the primary differentiator in this population, as evidenced by the
similar rates of smoking in the two groups (40% vs. 38%).

This study supports the body of evidence demonstrating a
strong link between diabetes mellitus and increased prevalence
and severity of periodontal disease. Higher inflammatory
indices, more advanced disease stages, and more severe
periodontal breakdown were all seen in the diabetic group.
These findings validate the inclusion of periodontal assessment
in diabetes care protocols and corroborate earlier findings that
diabetes negatively impacts periodontal health.258 In diabetic
populations, incorporating oral health into systemic disease
management may lower complications and enhance long-term
health outcomes.

CONCLUSION

This study demonstrates that diabetes mellitus and worsening
periodontal diseases are statistically correlated. Patients with
diabetes showed poor dental hygiene practices, advanced
periodontal pockets, greater attachment loss, and tooth mobility
when compared to non-diabetic patients. Patients with diabetes
were more likely to have advanced Stages Ill and IV as well as
moderate to severe periodontal diseases than non-diabetic
participants, who had greater rates of gingivitis and milder
stages of periodontitis. This study emphasizes the necessity for
coordinated medical-dental treatment by showing how diabetes
negatively impacts periodontal health. Diabetes management
should include routine periodontal examinations, especially in
tertiary healthcare settings. Early detection and timely
intervention are essential to reduce oral complications and
improve overall health outcomes.
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