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Abstract

To determine the frequency and types of oral mucosal lesions (OMLs) amongst type 2 diabe-
tes mellitus (DM) patients in Al-Najaf, Irag. A cross-sectional study was performed with 310
patients (180 females, 130 males; mean age 51.0 + 13.3 years) diagnosed to have type 2 DM
from different specialized centers between September 2024 and March 2025. Ethical ap-
proval was granted from the Ethics Committee, College of Dentistry, University of Kufa. The
clinical oral examination was performed using WHO diagnostic criteria. The chi-squared test
was used as a statistical method with significance set at p < 0.05. The most frequent lesion
was unilateral cheilitis (41.9%), followed by leukoplakia (22.6%), aphthous ulcer (16.1%), li-
chen planus (9.7%), fibroma (6.5%) and oral candidiasis (3.2%). Lesion type was statistically
significant associated with age (p=0.040; and sex (p=0.02) with further analysis revealing a
predominance of females as well in older than 40 years patients suffering the disease more
frequently. Oral mucosal lesions are common among individuals with type 2 DM in Iraq; an-

gular cheilitis was the most common.

Introduction

Diabetes mellitus (DM) is a cluster of meta-
bolic disorders that has well-established hy-
perglycemia due to impaired insulin secre-
tion, insulin action, or a combination of both
[1]- The global burden of diabetes became
extensive and is estimated to have affected
around 537 million adults in 2021, a number
that is projected to grow to 783 million by
2045 according to the International Diabetes
Federation (IDF) [2]. This epidemic is a ma-
jor public health issue, especially in the re-
gion of Middle East and North African coun-
tries which has the highest age-adjusted
prevalence rate worldwide [3].

The chronic hyperglycemic condition in DM
is associated with long-standing damage,
dysfunction and even failure of various or-
gans such as the eyes, kidneys, nerves, heart

and blood vessels [4]. The mouth is not an
exception, and there is a compilation of evi-
dence that diabetes has a bidirectional rela-
tionship with oral health [1]. Poor glycemic
regulation can worsen oral pathology and
chronic inflammation of the mouth, particu-
larly of periodontal tissue, may impair glyce-
mic control [5,6]. This bidirectional relation-
ship highlights the need for an interdiscipli-
nary approach to diabetes management that
includes oral care as a critical component.

OMLs are an important, yet unappreciated
complication of diabetes within the Social
Science Research Network (SSRN) OMLs are
reported to be more common with preva-
lence varying between 45% and 88% in pa-
tients of type 2 DM compared to a lower oc-
currence rate (38-45%) in the general pop-
ulation [7,8]. The pathogenesis of these

lesions in diabetic patients is multifactorial,
arising from impaired immune response, es-
pecially neutrophil dysfunction and cell-me-
diated immunity alteration; salivary flow re-
duction leading to xerostomia; microvascu-
lar changes that make tissue perfusion prob-
lematic; and oral flora alterations, particu-
larly an increase in Candida colonization [9-
11].

Common OMLs reported in diabetic popula-
tions include oral candidiasis in its various
forms (pseudomembranous, erythematous,
angular cheilitis), lichen planus, geographic
tongue, fissured tongue, recurrent aphthous
stomatitis, and oral potentially malignant
disorders such as leukoplakia [12,13]. The
clinical significance of these lesions ranges
from causing discomfort and impaired qual-
ity of life to carrying a risk of malignant
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transformation, as in the case of leukoplakia
and lichen planus [14,15].

Despite the extensive literature on this topic,
there is considerable heterogeneity in the re-
ported prevalence and types of OMLs across
different populations. These discrepancies
may be attributed to differences in study de-
sign, sample size, diagnostic criteria, geo-
graphic location, and the metabolic control
status of the study participants [16]. In Iraq,
where the prevalence of type 2 DM is high
and continues to rise, there is a paucity of re-
cent, well-designed studies that systemati-
cally evaluate the spectrum of oral mucosal
lesions in this population [17]. Furthermore,
existing studies from the region often lack
standardized diagnostic protocols and ade-
quate statistical analysis.

To fill this gap, the current study aimed to ex-
plore the prevalence and distribution of oral
mucosal lesions in 310 Iraqi patients with
type 2 DM from Al-Najaf using a multi-center
cross-sectional design. The objective of the
study was to determine the correlation of
these lesions with demographic variables
(age and sex), by a standardized clinical ex-
amination protocol based on WHO diagnos-
tic criteria. To our knowledge, this is the first
study that systematically provides oral mu-
cosal health status of well-defined diabetic
patients in a modern Iraqi population. It can
serve as the basis for preventive and thera-
peutic intervention strategies somewhere
down the line.

Subjects and Methods

Study Design and Setting

This is a cross-sectional study, performed
between September 2024 and March 2025 in
Al-Najaf/Iraq. A sample of participants was
recruited across health sites from different
regions to improve participant representa-
tiveness. Among these establishments were
the Diabetes Division at Al-Sadr Medical City,
Intensive Care and Dialysis Departments at
Al-Hakim General Hospital, as well as the
Martyr Mohammed Al-Sadr Center for Dia-
betes and Endocrinology.

Ethical Approval

The protocol and design of the study were
evaluated and approved by the Scientific and
Ethics Committee, College of Dentistry, Uni-
versity of Kufa (Ref No: UOK-DENT-24-101).
The research was undertaken with full ad-
herence to ethical principles embodied in the
Declaration of Helsinki (2013 revision). All
participants were informed about the aims
and procedures of the study, possible
risks/benefits. Informed written consent
was obtained from each participant before
their enrollment.
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Sample Size

The study cohort consisted of 310 patients.
An initial pool of 560 screened patients with
type 2 DM was examined, but 250 were ex-
cluded based on the predefined criteria Fig-
ure 1. The final sample consisted of 180
women (58.1%) and 130 men (41.9%), aged
between twenty and seventy years. We cal-
culated the sample size using an estimation
of a single proportion since we wanted to re-
port prevalence, with established parame-
ters for 95% confidence interval and 5%
margin error, based on the reported preva-
lence of oral mucosal lesions in patients with
diabetes varied around 50%, following pre-
vious studies [7,8].

Participant Selection

Participants were selected using a conven-
ience sampling method. The inclusion and
exclusion criteria were as follows:

Inclusion Criteria: Patients 20 years or
older with a confirmed diagnosis of type 2 di-
abetes mellitus (from medical records and
physician confirmation) and the clinical ap-
pearance of at least one oral mucosal lesion,
were eligible. Written informed consent was
also required.

Exclusion Criteria: Type 1 diabetes melli-
tus, co-existing systemic diseases affecting
oral mucosal health that are not caused by
the presence of DM (e.g. Sjogren's syndrome,
HIV/AIDS, other severe immunodeficiency
disorders), chemotherapy/radiotherapy at
time of diagnosis or taking medications
known to cause oral mucosal changes or in-
terfere with lesion healing (e.g., systemic im-
munosuppressants for conditions unrelated
to DM).

Clinical Examination and Diagnostic Pro-
tocol

To minimize variability between examiners,
a single, calibrated examiner (M.J.H.) per-
formed all clinical examinations. The exami-
nations took place under standardized set-
tings involving a dental chair together with
sufficient artificial lighting. Diagnostic In-
struments A sterile dental mouth mirror,
periodontal probe and sterile gauze to tissue
retraction.

Intraoral examination was conducted sys-
tematically around the whole oral cavity
with thorough inspection of every area of
mucosal surface including labial mucosa,
buccal mucosa, tongue (dorsal, ventral and
lateral surfaces), floor of mouth: hard palate:
soft palate; gingiva and commissures. Oral
mucosal lesions were diagnosed based on
their clinical features in accordance with the
World Health Organization (WHO) criteria
[18]. Each lesion identified was recorded for
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type, location, size, color and morphologic
features. When the clinical diagnosis was
equivocal, a specialist in oral medicine
(M.M.) was requested for confirmation.

Data Collection

We registered demographic data (age and
sex) medical history (type and duration of di-
abetes, current medications) and clinical
findings (type and characteristics of oral mu-
cosal lesions) using a structured data collec-
tion form.

Statistical Analysis

Data was entered and analyzed using the Sta-
tistical Package for Social Sciences (SPSS,
Version, 26.0, IBM Corp., Armonk, NY). De-
mographic and clinical data were summa-
rized by means of descriptive statistics,
which included frequencies (%), means
(£SD) and standard deviations. The associa-
tion between type of oral mucosal lesion and
the independent variables age (as 20-40
years and >40 years) and sex (male and fe-
male) was analyzed by using chi-squared
test or Fisher's exact test when expected cell
counts were less than 5. A two-tailed p-value
of less than 0.050 was considered statisti-
cally significant.

Results

A total of 310 patients with type 2 diabetes
mellitus and oral mucosal lesions were en-
rolled in the study. The demographic charac-
teristics of the study sample are summarized
in Table 1. The mean age of the participants
was 51.0 + 13.3 years, with a range of 20 to
70 years. Most patients (n = 240, 77.4%)
were in the older age group (>40 years),
while 70 patients (22.6%) were in the 20-40
years age group (Figure 2). The sample com-
prised 180 females (58.1%) and 130 males
(41.9%), yielding a female-to-male ratio of
1.38:1 (Figure 3).

Prevalence and Distribution of Oral Mu-
cosal Lesions

All 310 patients (100%) presented with at
least one type of oral mucosal lesion. The dis-
tribution of the six types of lesions identified
is presented in Table 2 and Figure 4. Angular
cheilitis was the most frequently observed
lesion, present in 130 patients (41.9%). This
was followed by leukoplakia in 70 patients
(22.6%), recurrent aphthous stomatitis in 50
patients (16.1%), oral lichen planus in 30 pa-
tients (9.7%), fibroma in 20 patients (6.5%),
and pseudomembranous oral candidiasis in
10 patients (3.2%).

Association Between Oral Mucosal Le-
sions and Age

The association between the type of oral mu-
cosal lesion and age group is presented in
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Table 3 and Figure 5. A statistically signifi-
cant association was observed between the
type of oral lesion and age (p = 0.04). In the
>40 years age group, angular cheilitis was
the dominant lesion, accounting for 50.0% (n
=120) of all lesions in this group. In the 20-
40 years age group, leukoplakia was the
most common lesion at 42.9% (n = 30). Fi-
broma was exclusively found in the older age
group, while oral candidiasis was only ob-
served in the younger age group.

Association Between Oral Mucosal Le-
sions and Sex

The association between the type of oral mu-
cosal lesion and sex is presented in Table 4
and Figure 6. A statistically significant asso-
ciation was found between the type of oral
lesion and sex (p = 0.02). Angular cheilitis
was predominantly observed in females
(61.1%, n = 110) compared to males (15.4%,
n = 20). Conversely, leukoplakia was more
prevalentin males (38.5%, n = 50) than in fe-
males (11.1%, n = 20). Oral candidiasis was
exclusively found in males in this cohort.

Discussion

This study was aimed to evaluate the preva-
lence and patterns of oral mucosal lesions
among 310 diabetic patients with type2 dia-
betes mellitus in Al-Najaf, Iraq. This finding
that all 310 participants had at least one oral
mucosal lesion highlights the high incidence
of oral complications amongst this cohort.
Although this prevalence of 100% is higher
than that reported in many studies, it should
be noted that we specifically included only
patients with oral lesions as part of the eligi-
bility criteria, which obviously selects for af-
fected individuals. However, this high preva-
lence fits with a more generic literature
which demonstrates that patients with dia-
betes are significantly more likely to have
oral mucosal disease than the general popu-
lation [7,8,19].

The highlight of this study is that angular
cheilitis was the most common category of
oral mucosal lesions in our cohort (41.9).
Our observation corroborated with the
study conducted by Al-Maweri et al. (2013)
which reported an exceptionally high preva-
lence of angular cheilitis amongst type 2 dia-
betic patients in Malaysia [20]. Similarly,
Saini et al. found that the prevalence of angu-
lar cheilitis was significantly greater in dia-
betic patients than in those without diabetes
[21]. Angular cheilitis is a multifactorial dis-
ease most related to Superficial Superinfec-
tion with Candida albicans, often combined
with Staphylococcus aureus.22 In patients
with diabetes, many factors predispose to
this such as xerostomia due to salivary gland
dysfunction, immunosuppression and hy-
perglycemia that facilitate the colonization
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and growth of fungi [10,23]. The observed
high prevalence in our study may, however
as aforementioned effectively mirror the
role of nutritional deficiency with iron and
the B vitamin complex being common defi-
ciencies in diabetic populations which are
well-established epidemiologic risk factors
for angular cheilitis [24].

Leukoplakia was the second most common
lesion in this study (22.6%), with a consider-
able male predominance (38.5% of males).
The clinical importance of this finding is that
leukoplakia is an oral potentially malignant
disorder (OPMD) reported to have a malig-
nant transformation rate of 0.7% to 2.9% per
year [25]. The possible link between diabe-
tes and OPMDs has recently been investi-
gated by Chen et al. Moving forward, diabe-
tes may also play a dual role involving oral
potentially malignant disorders by inducing
chronic inflammation, oxidative stress and
impairing DNA repair [26]. This higher prev-
alence among males in our study may be re-
lated to the increased frequency of tobacco
use among males in the Iraqi population,
which is an independent risk factor for leu-
koplakia [27].

In our patients, recurrent aphthous stomati-
tis (RAS) occurred in 16.1 %. Although RAS
occurs in about 20% of the general popula-
tion, its frequency may be aggravated by im-
munological dysregulation owing to a dia-
betic process and dietary deficiencies in ef-
fector molecules [28, 29]. Manoj et al. A re-
cent large-sized study by Liamis et al. (2023)
found a strong correlation between RAS and
diabetes, which reinforced the concept that
metabolic disorders may represent major
contributors to the pathogenesis of this dis-
ease [30].

The clinical characteristics of all patients are
summarized in Table 1. OLPA was diagnosed
in 9.7% of our patients, with a slight female
predominance. Data regarding the relation
of OLP with diabetes mellitus is well docu-
mented in literature [31,32]. Example 3: Fer-
reli et al, recently performed a study Diabe-
tes mellitus has a significant effect on clinical
presentation in and severity of OLP; diabetic
patients showed more severe erosive forms,
this was also shown by (2025) [33]. The po-
tential mechanisms could be due to immuno-
pathological pathways in common including
T-cell mediated autoimmune responses and
chronic inflammatory signaling [34].

The very low prevalence of pseudomembra-
nous oral candidiasis (3.2%) demonstrated
in this study is noteworthy and opposes
some studies which identified oral candidia-
sis as one of the most common oral infections
found in diabetic patients [35]. Well, this ob-
servation correlates with Rashmi et al
(2018), who also found a low percentage of
candidiasis among patients with diabetes
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[36]. This inconsistency might be attributed
to multiple reasons. Finally, the high preva-
lence of angular cheilitis in our cohort might
reflect the most common clinical form of oral
Candida infection because angular cheilitis is
mostly caused by different species of Can-
dida [22]. Second, patients may have had an-
tifungal treatment or good oral hygiene that
could have inhibited the advent of obvious
pseudomembranous candidiasis. Third, the
clinical picture of erythematous candidiasis
may have been underestimated because its
presentation is not as striking.

In relation to the impact of age, our study
found a significant relationship between oral
lesion type and age group (p = 0.04). The
prevalence of angular cheilitis and fibroma
was much higher among patients aged >40
years. So perhaps this confirms what Rad-
wan-Oczko et al. (2022) reported that older
patients showed a wider variety and fre-
quency of oral mucosal lesions [37]. Cumula-
tive effects of chronic hyperglycemia, age-re-
lated declines in immune function (im-
munosenescence), hypofunctioning salivary
glands, and presence of comorbidities
[38,39] contribute to risks for oral lesions
with increasing age.

Our study revealed a strong association be-
tween lesion type and gender (p = 0.02) in
which females were more affected than
males in angular cheilitis and lichen planus,
like most of the previous studies [18,20]. The
decrease of estrogens for more often the
cause be believed hormonal factors, espe-
cially after menopause. Mauvais-Jarvis et al.
Three mechanisms through which estrogen
deficiency may contribute to the pathogene-
sis of type 2 diabetes are altered insulin se-
cretion, diminished insulin sensitivity, and
increased susceptibility to glucose-mediated
organ damage (2017) [40]. Hormonal
changes can also affect oral mucosal immun-
ity and integrity, which may render post-
menopausal women more susceptible to oral
lesions [41].

This is the first multi-center study investigat-
ing this issue in Iraq on patients sampled in
a relatively large sample (310 patients), us-
ing a WHO-based diagnostic protocol, and
systematically exploring any associations
between each specific lesion-type and demo-
graphic variables. These observations fur-
ther increase the evidence base for integrat-
ing routine oral health assessment as a part
of diabetic patients care especially among
high diabetes burden populations.

Conclusion

This study demonstrates that oral mucosal
lesions are highly prevalent among Iraqi pa-
tients with type 2 diabetes mellitus. Angular
cheilitis was identified as the most common
lesion, followed by leukoplakia, recurrent
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aphthous stomatitis, lichen planus, fibroma,
and oral candidiasis. Statistically significant
associations were observed between the
patterns of oral lesions and both age and sex,
with patients over 40 years and females
demonstrating a higher susceptibility. These
findings emphasize the critical importance of
integrating comprehensive oral health
screening into the routine management of
diabetic patients to facilitate early diagnosis,
timely intervention, and improved quality of
life.

Limitations

This study has several limitations that
should be considered when interpreting the
results. The cross-sectional design precludes
the establishment of causal relationships be-
tween diabetes and the observed oral le-
sions. The convenience sampling method
may have introduced selection bias. Addi-
tionally, glycemic control parameters such as
HbAlc levels and the duration of diabetes
were not systematically analyzed in relation
to the specific types of oral lesions, which
would have provided more nuanced insights
into the role of metabolic control. Further-
more, diagnoses were based solely on clini-
cal examination without histopathological
confirmation, which is the gold standard for
definitive diagnosis of many oral mucosal le-
sions, particularly leukoplakia and lichen
planus. Future studies with prospective de-
signs and the inclusion of glycemic control
parameters and histopathological confirma-
tion are recommended.
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51.0+13.3
20-70
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1.38:1



Dentistry 308\

Vol 14, No 1 (2026) DOI 10.5195/d3000/2026.1378

Table 2. Prevalence of oral mucosal lesions among studied patients (N = 310).

Oral Mucosal Lesion

Angular cheilitis
Leukoplakia
Recurrent aphthous stomatitis

Oral lichen planus
Fibroma

Pseudomembranous oral candidiasis

Total

Table 3. Association between oral mucosal lesions and age (N = 310).

Oral Mucosal Lesion

Angular cheilitis
Leukoplakia

Recurrent aphthous stomatitis
Oral lichen planus

Fibroma

Pseudomembranous oral candidiasis

20-40 years (n=70)
10 (14.3%)

30 (42.9%)

10 (14.3%)

10 (14.3%)

0 (0.0%)

10 (14.3%)

*Chi-squared test; *p < 0.05 indicates statistical significance.

Table 4. Association between oral mucosal lesions and sex (N = 310).

Oral Mucosal Lesion

Angular cheilitis

Leukoplakia

Recurrent aphthous stomatitis
Oral lichen planus

Fibroma

Pseudomembranous oral candidiasis

*Chi-squared test; *p < 0 indicates statistical significance.
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Female (n = 180)
110 (61.1%)

20 (11.1%)

20 (11.1%)

20 (11.1%)

10 (5.6%)

0 (0.0%)

130

70

50

30

20

10

310

Oral Mucosal Lesions in Type 2 Diabetes Mellitus

Prevalence (%)

419
22.6
16.1

9.7
6.5

3.2

100.0

>40 years (n = 240) p-value

120 (50.0%)

40 (16.7%)

40 (16.7%) 0.04*
20 (8.3%)
20 (8.3%)
0 (0.0%)
Male (n =130) p-value

20 (15.4%)

50 (38.5%)

30 (23.1%) 0.02*
10 (7.7%)

10 (7.7%)

10 (7.7%)



DEﬂtiStl‘I:] BZIZIZ Oral Mucosal Lesions in Type 2 Diabetes Mellitus

Vol 14, No 1 (2026) DOI 10.5195/d3000/2026.1378

Figure 1. Study Flowchart

Patients with Type 2 DM Screened
from Multiple Centers in Al-Najaf
(n = 560)

Excluded (n = 250)
+ Other systemic diseases (n = 80)
* Medications interfering
with healing (n = 50)
* Declined consent (n = 70)
+ Type 1 DM (n = 50)

-

Patients Meeting Inclusion Criteria

(n = 310)

| J
( )

Comprehensive Oral Examination

by Calibrated Examiner
& _J
( )
Data Collection
(Demographics, Medical History, Lesion Characteristics)

. J
( )
Clinical Diagnosis of Oral Mucosal Lesions
Based on WHO Criteria
. J

Oral Mucosal Lesions Identified (n = 310)

Angular Cheilitis (n=130) | Leukoplakia (n=70) | Aphthous Ulcer (n=50)
Lichen Planus (n=30) | Fibroma (n=20) | Oral Candidiasis (n=10)

Statistical Analysis
(Chi-squared test, p < 0.05)

Figure 1. Study flowchart illustrating the patient selection process.
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Figure 2. Distribution of study patients by age group (N = 310).
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Figure 3. Distribution of study patients by sex (N = 310).
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Figure 4. Distribution of oral mucosal lesions among study patients (N = 310).
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Figure 5. Distribution of oral mucosal lesions by age group (N = 310).
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Figure 6. Distribution of oral mucosal lesions by sex (N = 310).
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