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Abstract  
 

Background: Diabetes mellitus (DM) is an endocrine disorder marked by insufficient insulin production, disrupting 
glucose metabolism and regulation. DM is classified into type I (DM I) and type 2 (DM II). Glycated haemoglobin (Hba1c) 

is a marker for long-term blood glucose levels. Benign tongue abnormalities (BTAs) associated with (DM II) include the 

fissured tongue (FT), benign migratory glossitis (BMG), black hairy tongue (BHT), median rhomboid glossitis (MRG), 

and oral lichen planus (OLP). Aim of the work: This study aimed to determine the prevalence of BTAs among Libyan 
patients with controlled and uncontrolled DM II. The study also evaluates the potential correlation between BTA and 

factors such as age and gender. Materials and Method: This study included 426 Libyan patients with DM II. Disease 

duration and complications were obtained from the patient's medical records. Dependent binary variables (BTAs) and 

independent variables (age, gender, glycemic control in controlled and uncontrolled DM II) were calculated using IBM-
SPSS 26. Result: 77.2% of the 426 patients with type 2 DM exhibited BTAs. FT 96.2% was the most common BTA, 

followed by MRG 2.1%. BMG 0.9%. BHT 0.6%, and LP 0.3%. 79.3% were glucose-uncontrolled diabetic patients 

(GUCDPs) and 20.7% were glucose-controlled diabetic patients (GCDPs). Conclusion: BTAs such as FT, MRG, BMG, 

BHT and LP were the most frequent conditions. BTA have a high prevalence rate in GUCDPs. BTAs are equally observed 
in both genders. 

Keywords: Libyan patients, DMII, HbA1c value, BTAs, glucose-controlled and uncontrolled diabetic patients (DPs). 
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INTRODUCTION 
DM is a chronic metabolic disorder marked by 

hyperglycemia resulting from either insufficient insulin 
production, insulin resistance, or a combination of both 

[1]. The affected individuals will reach 578 million in 

2030 and 700 million in 2045 [2]. There are two 

classifications of DM, DM I (insulin-dependent) and DM 
II (non-insulin-dependent) [3]. DM II is the most 

common variant of diabetes, representing over 90% of 

all diabetes instances. DM II is characterized by insulin 

resistance when the body's cells fail to respond 
adequately to insulin [4]. The symptoms that typically 

indicate hyperglycemia are polyuria, polydipsia, weight 

loss, weakness, impaired vision, frequent skin infections, 

and poor healing of skin wounds after minor injuries [5]. 

HbA1c is a common marker for long-term blood glucose 
control [6]. Long-term high blood glucose levels can 

cause multiple problems in different parts of the body, 

including the oral mucosa of the mouth, so diabetes 

management is highly crucial [7]. The tongue mucosa is 
the oral area frequently affected by diabetes, following 

periodontal tissue involvement [8]. Several specific 

tongue abnormalities have been associated with DM II, 

including fissured tongue, benign migratory glossitis, 
hairy tongue [9], median rhomboid glossitis and lichen 

planus [10]. 

 

FT (scrotal tongue or lingua plicata) is a 
condition that appears with many grooves or furrows on 
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the dorsum of the tongue ranging from 2 to 6 mm deep 
[11]. It possesses a male preponderance and an estimated 

prevalent rate of 10% to 20% in the general population, 

with the incidence increasing significantly with age [12]. 

The FT is usually asymptomatic unless a secondary 
infection has occurred [13]. 

 

BMG, also known as geographic tongue is 

frequently observed in daily practice, with an average 
rate of 2% to 3% in the general public [14]. Clinically, it 

presents as diffuse red spherical patches with white 

definite boundaries that give the tongue a map-like shape 

[15]. Sometimes the lesions move to other parts of the 
tongue [16]. Leukoplakia, OLP, and candidiasis are 

considered in differential diagnoses of BMG [17]. 

 

MRG manifests as a smooth, shiny, 
erythematous, well-defined, asymptomatic, plaque-like 

lesion on the midline of the tongue dorsum [18]. It affects 

less than 1% of the overall population, with about 70-

80% of cases occurring in males [19]. The diagnosis of 
MRG predominantly depends on clinical examination, 

although a histopathological study may be required for 

differential diagnosis in some cases [20]. 

 
BHT is a unique disorder characterized by 

discolouration, elongation, and enlarged papillae on the 

dorsum of the tongue [21]. It is a self-curing, mostly 

asymptomatic, benign condition that most commonly 
affects men and people over the age of 30-40 years [22]. 

Several factors can cause this condition but the most 

common cause is prolonged antibiotic use [23].  

 
OLP is a chronic inflammatory oral mucosal 

disorder induced by T lymphocytes [24]. The prevalence 

rate in women of all ages is higher than in men 

worldwide [25]. OLP is marked by one of the following 
manifestations: reticular, erosive, atrophic, plaque-like 

form, or bullous [26]. Tongue alterations may help 

achieve early identification of diabetes and maintain 

better glycemic control of the disease [27]. However, 
diagnosing tongue abnormalities is challenging for 

general dental practitioners because they could be the 

initial indication or part of underlying systemic disorders 

[28]. 
 

MATERIALS AND METHODS 
This cross-sectional study included 426 Libyan 

patients diagnosed with Type 2 Diabetes Mellitus (DM 

II) at the Diabetes and Endocrine Gland Diseases 

Hospital, Ministry of Health, Tripoli, Libya. Data 

collection was conducted from July 2023 to August 
2024. Information regarding the type of diabetes, 

glycated haemoglobin (HbA1c) value, disease duration, 

and complications was obtained from the patient's 

medical records. Patients with HbA1c readings of 7% or 

below were considered well-controlled, while those 
above 7% were classified as poorly controlled. 

 

All patients underwent a comprehensive 

assessment of past dental history, age, gender, and 
HbA1c level, followed by clinical evaluation by the same 

professional examiner using a flashlight, mouth mirror, 

tweezer, gauze, and tongue depressor. 

 
To identify the presence of tongue 

abnormalities, all parts of the tongue parts were carefully 

examined in the following order: dorsal surface, ventral 

surface, and lateral borders. The obtained data comprises 
many variables, both quantitative and qualitative. 

 

Descriptive statistics for both the dependent 

binary variables (presence of tongue abnormalities) and 
independent variables (age, gender, and glycemic control 

status in controlled and uncontrolled DM II) were 

calculated using IBM-SPSS 26 (IBM, USA). A Chi-

square test was then conducted to evaluate the 
relationship between the dependent and independent 

variables, aiming to identify significant factors 

associated with tongue abnormalities. P-values less than 

0.05 were considered statistically significant. 
 

RESULT 
329 (77.2%) of the 426 Libyan diagnosed with 

DM II in the study sample exhibited BTAs (Fig 1). FT 

327 cases (96.2%) was the most common BTA, followed 

by MRG 7 cases (2.1%), BMG 3 cases (0.9%), HT 2 

cases (0.6%), and LP plaque-like form 1 case (0.3%). 
Some participants had more than one condition (Fig 2) 

and (Fig 3). 

 

With a mean age of 58.6 years and a standard 
deviation (SD) of 10.46 years, the DPs in this study 

ranged in age from 23 to 95 years. Eight groups were 

created based on the individuals' ages (20–29, 30–39, 

40–49, 50–59, 60–69, 70–79, 80–89, > 90). BTAs were 
most prevalent in the 50-59 age group, with 113 cases 

(34.3%) and P = 0.254. They were least common in the 

20-29 (0.0%) and 90-100 (0.3%) age groups (Table 1).  

 
In this study, 426 DPs participated, comprising 

222 females (52.1%) and 204 males. (47.8%), The 

prevalence of BTAs was 77.5% in females and 77.0% in 

males, indicating that both genders were equally affected 
P = 0.917 (Fig 4). The male-to-female ratio of BTAs in 

the study sample was approximately 1:1. 

 

In a study of HbA1c values among DPs with 
BTAs, 261 cases (79.3%) were GUCDPs and 68 cases 

(20.7%) were GCDPs, showing no significant 

relationship (p = 0.569) (Table 2). 
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Figure 1: Pie chart shows the presence and absence of tongue abnormalities 

 

 
Figure 2: Intra-oral photographs show different conditions of benign tongue abnormalities 

 
Note the third picture shows both fissured and median rhomboid glossitis in the same patient 

 

 
Figure 3: Pie chart illustrates the percentages of different tongue abnormalities 
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Table 1: Demonstrates an association between the presence of benign tongue abnormalities in different age groups 
Presence of tongue abnormalities Age groups Total 

20-
29 

30-
39 

40-49 50-59 60-69 70-79 80-
89 

90-
100 

No Count 1 5 9 32 40 9 0 0 96 

% within the presence of tongue 
lesions 

1.0% 5.2% 9.4% 33.3% 41.7% 9.4% 0.0% 0.0% 100.0% 

Yes Count 0 18 36 113 107 48 6 1 329 

% within the presence of tongue 
lesions 

0.0% 5.5% 10.9% 34.3% 32.5% 14.6% 1.8% 0.3% 100.0% 

Total Count 1 23 45 145 147 57 6 1 425 

% within the presence of tongue 
lesions 

0.2% 5.4% 10.6% 34.1% 34.6% 13.4% 1.4% 0.2% 100.0% 

 

 
Figure 4: The Bar graph shows the percentage distribution of benign tongue abnormalities in accordance with the 

gender of DPs 

 
Table 2: Demonstrates the presence of benign tongue abnormalities with the state of DPs Control 

Presence of tongue lesions  % & No State Diabetic Control Total 

Uncontrolled Controlled 

No Count 70a 27a 97 

% within the presence of tongue lesions 72.2% 27.8% 100.0% 

Yes Count 261 68 329 

% within the presence of tongue lesions 79.3% 20.7% 100.0% 

Total Count 331 95 426 

% within the presence of tongue lesions 77.7% 22.3% 100.0% 

 

DISCUSSION 
This study aimed to determine the prevalence of 

BTAs among Libyan patients with DM II, distinguishing 

between those with controlled and uncontrolled blood 

sugar levels. Additionally, it sought to evaluate any 

potential correlation between these BTAs and factors 
such as age and gender. 

 

DM II patients have a high rate of tongue 

abnormalities [29]. The current study revealed a high 
prevalence rate of 77.2% of BTAs among all DPs in the 

sample. This finding was in line with Manoharan (2019) 

[30], who reported a high prevalence of tongue 

alterations among type DM II in a study of 100 DPs. 

 
In the oral cavity, the most common conditions 

included tongue abnormalities such as coated tongue, 

FT, MRG, and BMG [20]. In our study, FT was the most 

common BTA (96.2%), followed by MRG 2.1%, BMG 
0.9%, BHT 0.6%, and LP 0.3%. These findings were 

consistent with Souza (2011) [31] who stated that an 

association between diabetes and FT had been reported 

in many previous studies and also agreed with Madathil 
(2020) [9]. Who reported that FT was more common in 
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patients with diabetes than in non-diabetics, and in 
disagreement with Brian (2010) [18] who found that the 

most common tongue condition is BMG, followed by FT 

and HT in DPs. The high prevalence of FT in this study 

may be attributed to its high incidence in the general 
Libyan population. 

 

In our study, BTAs were more frequent in the 

50-59 age group, with males and females equally 
affected. Unfortunately, only a few studies have been 

conducted on the relationship between BTAs, age, and 

gender; furthermore, the size of the study samples also 

varies.  
 

The American Diabetes Association categorizes 

DM II patients based on HbA1c levels: uncontrolled 

(above 7%) and controlled (7% or lower) [32]. In our 
study, BTAs were most common in GUCDPs, 

accounting for 79.3% of patients with a Hb A1c level 

above 7, while 20.7% were GCDPs for levels of 7 or 

lower. These findings were in line with Keshlaf (2024) 
[33] who reported a high prevalence of tongue conditions 

found in GUCDPs and supported by many previous 

studies. However, high incidences of GUCDPs are 

perhaps associated with patients' unawareness of 
prolonged uncontrolled blood hyperglycemia 

complications and low socioeconomic states. 

 

Chronic hyperglycemia in diabetic individuals, 
especially when blood glucose levels are uncontrolled, 

can result in a variety of oral changes [34], in addition to 

some specific tongue abnormalities [9]. In this study, FT 

abnormalities had a prevalence of 96%, which was 
consistent with Manoharan (2019) [30] who found a 

significant association between the fissured tongue and 

type DM II, also consistent with Sudarshan (2015) [35] 

who conducted a Hungarian epidemiological survey 
showed that FT was coexistent with DM followed by 

hypertension. 

 

In the current study, MRG was the second most 
common diabetic tongue abnormality, with a prevalence 

of 2.1%, significantly lower than FT conditions. This 

finding was in agreement with Elmezwghi (2021) [6] 

who studied 464 patients with DM II and found a 
correlation between MRG and DM II, especially in 

GUCDPs. While disagreeing with Gawre (2024) [36] 

who reported a significantly higher prevalence of MRG 

compared to the control group.  
 

This study found a prevalence of BMG at 0.9% 

in the study sample, in line with Keshlaf (2024) [34] who 

reported 0.7% among 426 Type DM II patients. This is 
also supported by Erriu (2016) [13] who stated that BMG 

is common in DPs. 

 

BHT is not significantly associated with 
systemic diseases or medication history [37]. The current 

study reported only one case of BHT 0.6%, which is 

inconsistent with Raza (2017) [38] who found three cases 

among 50 DPs, and Silva (2015) [39] who reported four 
cases in a sample of 51 DPs.  

 

All studies established a moderate association 

between DM and OLP [40]. In this study, we reported a 
single case representing 0.3% of the entire study sample. 

This result is in line with the findings of Sanjeeta (2022) 

[10], who also reported one case of OLP in a study 

conducted on 210 patients diagnosed with DM II and 
also consistent with Petrou-Amerikanou (1998) [41], 

who found that the prevalence of OLP in type I DPs was 

more frequent compared to type DM II. However, some 

previous studies did not find any cases of OLP in patients 
with type DM II. 

 

CONCLUSION 
Common BTAs identified in this study include 

fissured tongue, median rhomboid glossitis, benign 

migratory glossitis, hairy tongue, and lichen planus. The 

fissured tongue is the most common benign abnormality 
of the tongue. BTAs were observed equally in both males 

and females. BTAs were found to be more prevalent in 

patients with poor glucose control compared to those 

with good control. BTAs serve as a primary clinical 
diagnostic marker in predicting DM disorder and are 

useful in detecting undiagnosed diabetic cases. Dental 

practitioners should carefully examine the tongue during 

intraoral examinations, as this muscular organ can reflect 
various systemic diseases, especially DM. 
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