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ABSTRACT
Diabetes mellitus is associated with several oral complications due to impaired tissue repair 
and altered immune responses. Oral mucosal lesions are common among diabetic patients, yet 
data on their prevalence in Nepal are limited. This study aimed to assess the prevalence and 
distribution of oral mucosal lesions in diabetic patients attending a tertiary health center in 
Kathmandu. A cross-sectional observational study was conducted among 221 diabetic patients 
attending the outpatient dental department of Nepal Medical College Teaching Hospital for a 
period of 19 months (April 2024-October 2025). Patients above 18 years with a known history 
of diabetes for at least six months were included. Extraoral and intraoral examinations were 
performed, and oral hygiene, gingival, and periodontal status were recorded. Data were 
analyzed using frequency statistics in SPSS v21. The mean age of participants was 54.88 ± 
12.45 years, with a mean disease duration of 7.84 ± 5.84 years. Of the participants, 129 (58.4%) 
were female. The most commonly affected anatomical site was the buccal mucosa 135 (43.5%), 
followed by the dorsum of the tongue 78 (25.2%). The most prevalent oral lesions were melanin 
pigmentation 84 (27.1%), oral ulcers 48 (15.5%), and lingual varicosities 36 (11.6%). Other lesions 
included fissured tongue, coated tongue, hyperkeratosis, and linea alba. Oral mucosal lesions are 
common in diabetic patients, particularly affecting the buccal mucosa and tongue. Routine oral 
examinations in diabetic care may facilitate early detection and management of these lesions, 
contributing to improved oral and systemic health.
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Introduction
Diabetes mellitus is a major non-communicable 
disease which is associated with well-
established common modifiable risk factors.1 
If inadequately managed, it can significantly 
impair the quality of life and in severe cases 
may even lead to patient’s death.2 The disease 
disrupts normal tissue repair mechanisms and 
adversely affect the oral health.3 As a result 
it predisposes individuals to oral infections, 
neoplastic changes in oral mucosa and other 
oral complications.2,4,5 

The global prevalence of diabetes has 
increased due to rising life expectancy, genetic 
predisposition, unhealthy dietary patterns, 
sedentary lifestyle, and increased obesity.6 
Furthermore, improved diagnostic methods 
and management and, consequently reduction 
in premature mortality have also contributed 
to the rising number of cases.7 Documenting the 
prevalence and characteristics of oral mucosal 
lesions among diabetic patients is essential 
for the planning, prevention and reducing 
burden of these lesions.8 Early recognition 
and/or management of the oral manifestations 
may facilitate early diagnosis of diabetes and 
contribute to improved glycemic control.9 

Thus, the present study was conducted to assess 
prevalence of oral mucosal lesions in patients 
with diabetes mellitus attending a Tertiary 
Health Center in Kathmandu.

Materials and Methods
A cross-sectional observational study was 
carried out among patients attending 
the outpatient department of the Dental 
Department at Nepal Medical College and 
Teaching Hospital. The study was conducted 
over a period of 19 months (April 2024- October 
2025). Ethical approval was obtained from the 
Institutional Review Committee of the college 
(Ref. No.: 57-080/081).

Written informed consent was obtained from 
all participants using a standardized consent 
form approved by the ethical committee. Patient 
with a known history of diabetes; requiring 
investigation of blood glucose level as part of 
various dental treatment procedures and those 
undergoing routine blood sugar monitoring 
were included in the study. 

Extraoral and intraoral examinations were 
performed under overhead dental lights using 
a mouth mirror, tweezers, gauze, and a wooden 
tongue depressor. The number of natural 
teeth and the presence of partial or complete 

edentulism were recorded. Oral hygiene status 
was assessed using the Simplified Oral Hygiene 
Index.10 After the examination, patients 
presenting with diabetes-associated oral lesions 
were instructed and referred for appropriate 
treatments.2

Patients above 18 years of age with a known 
history of diabetes at least for the past 6 months 
were included in the study group. Patients were 
considered as diabetic when:11

•	 Fasting glucose ≥126 mg/dl (7.0 mmol/l). 
Fasting is defined as no caloric intake for at 
least 8 h, OR

•	 2-h plasma glucose ≥200 mg/dl (11.1 mmol/l) 
during an oral glucose tolerance test. The 
test should be performed as described by 
the WHO, using a glucose load containing 
the equivalent of 75 g anhydrous glucose 
dissolved in water, OR 

•	 In a patient with classic symptoms of 
hyperglycemia or hyperglycemic crisis, a 
random glucose ≥200 mg/dl (11.1 mmol/l) 

Patients with deleterious oral habits, any 
obvious oral mucosal lesions, presence of 
clinically evident nutritional deficiencies 
(especially anemia) and patient under any 
medications other than for diabetes were 
excluded from the study.

The sample size was calculated using the 
formula,

 n=
z2pq

e2

n= calculated sample size, Z=1.96, p=10.25%10, 
q=(1-p), e= 5% (margin of error). The calculated 
sample size (n) was 220.87. Therefore, 
the minimum sample size taken was 221. 
Participants were recruited using the purposive 
sampling technique. 

Data were entered, coded, and edited using 
Microsoft Excel 2016. The data were then 
transferred to SPSS-21 for further analysis. 
Frequency statistics were performed.

Results
A total of 221 patients with diabetes were 
examined in this study. The mean age of the 
participants was 54.88 ± 12.45 years, and the 
mean duration of diabetes was 7.84 ± 5.84 
years. Of the total, 129 (58.4%) were females 
and 92 (41.6%) were males. Most participants 
reported no family history of diabetes (81.4%), 
while 18 (8.1%) reported a paternal of diabetes 
history, 19 (8.6%) a maternal history, and 4 
(1.8%) a history from both parents. Medication 
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use was common, with 200 patients (90.5%) 
receiving treatment. Oral hypoglycemics 
were the primary therapy (188; 85.1%), while 
6 (2.7%) were on insulin and 6 (2.7%) on 
combination therapy; 21 (9.5%) were not on 
any medication. Regarding dentition status, 
138 (62.4%) were dentulous and 81 (36.7%) 
were partially edentulous, while only 2 (0.9%) 
were completely edentulous. Oral hygiene 
status showed overall good hygiene with the 
poor hygiene of only 84 (38%) participants 
(Table 1).

Based upon the anatomical site the buccal 
mucosa was the most affected site, 135 (43.5%), 
followed by the dorsum of the tongue 78 
(25.2%). The most prevalent lesion was melanin 
pigmentation 84 (27.1%), which was primarily 
located on the buccal mucosa and attached 
gingiva. Other common lesions included oral 
ulcers 48 (15.5%) and lingual varicosities 36 
(11.6%). Lesions such as fissured tongue 28 
(9%) and coated tongue 25 (8.1%) were most 
commonly seen on the dorsum of the tongue. 
Additionally, hyperkeratosis and linea alba 
were frequently observed on the buccal 
mucosa. The distribution of oral mucosal lesions 
by anatomical site is presented in Table 2.

Table 2: Distribution of oral mucosal lesions by anatomical site among diabetic patients 

Lesion
Site of lesion

n (%)Attached 
gingiva

Buccal 
mucosa

Dorsum 
of 

tongue

Hard 
palate

Lateral 
border of 

tongue

Lingual 
floor Lip

No 
specific 

site
Atrophic 
glossitis 0 0 1 0 0 0 0 0 1 (0.3)

Candidiasis 0 0 4 0 0 0 0 0 4 (1.3)
Coated tongue 0 0 25 0 0 0 0 0 25 (8.1)
Fissured tongue 0 0 28 0 0 0 0 0 28 (9)
Fordyce’s 
granule 0 23 0 0 0 0 2 0 25 (8.1)
Geographic 
tongue 0 0 2 0 0 0 0 0 2 (0.6)

Hyperkeratosis 4 14 1 0 0 0 0 0 19 (6.1)
Linea alba 0 14 0 0 0 0 0 0 14 (4.5)
Lingual 
varicosities 0 0 0 0 0 36 0 0 36 (11.6)
Melanin 
pigmentation 23 33 14 11 0 0 3 0 84 (27.1)

Mucocele 0 1 1 0 0 0 0 0 2 (0.6)
Oral lichen 
planus 0 9 1 0 0 0 0 0 10 (3.2)

Oral ulcer 1 41 1 0 3 0 2 0 48 (15.5)
Petechiae 0 0 0 1 0 1 0 0 2 (0.6)
Pyogenic 
granuloma 3 0 0 0 0 0 0 0 3 (1)

Xerostomia 0 0 0 0 0 0 0 7 7 (2.3)

n (%) 31 (10) 135 
(43.5) 78 (25.2) 12 

(3.9) 3 (1) 37 
(11.9)

7 
(2.3) 7 (2.3) 310 (100)

n: frequency, %: percentage

Table 1: Demographic and clinical profile 
diabetic patients

Variables n (%)
Gender
Female 129 (58.4)
Male 92 (41.6)
Family history of diabetes  
Both 4 (1.8)
Father 18 (8.1)
Mother 19 (8.6)
Absent 180 (81.4)
Medications  
Yes 200 (90.5)
No 21 (9.5)
Type of medication  
None 21 (9.5)
Oral hypoglycemics 188 (85.1)
Insulin 6 (2.7)
Combination 6 (2.7)
Dentition status  
Dentulous 138 (62.4)
Partially edentulous 81 (36.7)
Edentulous 2 (0.9)
Oral hygiene status  
Good 25 (11.3)
Fair 112 (50.7)
Poor 84 (38)
n: frequency, %: percentage
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Discussion
In this cross-sectional study, the mean age 
of the participants was 54.88 ± 12.45 years. 
This was similar to the study conducted on 
diabetic patient which reported the mean age 
of 53.84+11.52.12 Female predominance was 
observed in the study which is consistent with 
findings from epidemiological studies.13,14 The 
high rate of medication use, 200 (90.5%); mostly 
on oral hypoglycemics indicates that most of 
the participants were under active diabetes 
management. However, recent evidence 
suggests that non-compliance to medication 
against diabetes remains high (56.3%), 
particularly among individuals living in rural 
areas. Illiteracy, poverty, and limited access 
to healthcare in the rural regions have been 
considered major contributing factors.15

A positive family history is known to increase 
the risk of developing diabetes.16 The relatively 
low proportion of patient with a positive family 
history in this study suggests that the disease is 
influenced more by the environmental factors 
rather than the hereditary factors.17

The mean duration of diabetes was 7.84 ± 5.84 
years, denotes the presence of greater oral 
complications. The duration of diabetes is a 
strong predictor of neuropathy; the chronicity 
of disease is linked to chronic hyperglycemia 
and sustained metabolic damage.18 Prolonged 
hyperglycemia is also associated with 
hyperplasia and increased glycogen deposits in 
cells of the oral epithelium.19

Patients with diabetes are at increased risk of 
periodontal diseases which is considered as 
the major contributor for tooth loss. Previous 
study has reported a significant correlation 
between diabetes and completely edentulous 
condition.20  However, in the present study; only 
81 (36.7%) were partially edentulous, and only 
2 (0.9%) were completely edentulous. Diabetes 
increases inflammatory activity in periodontal 
tissue, impairs new bone formation, and 
elevates receptor activator of nuclear factor-
κB ligand expression in response to a bacteria‐
induced challenge, ultimately leading to 
periodontal destruction and tooth loss.21

Previous studies indicate that patient with 
diabetes generally exhibit poorer oral hygiene 
than non-diabetic individuals.10,22 However, 
our study demonstrated overall good hygiene 
with poor hygiene observed in only 84 (38.0%) 
participants. This finding is supported by other 
study where only 1 (3.3%) patient showed poor 
oral health status.2 A high proportion (90.5%) of 
the patient in the study were receiving medical 

therapy, which may have contributed to their 
good oral hygiene. Additionally, variations in 
the oral hygiene practices and access to the oral 
health facilities could further explain these 
differences.

Melanin pigmentation was the most prevalent 
oral lesion observed, affecting 84 (27.1%), 
primarily on the buccal mucosa and attached 
gingiva. This is consistent with a study by Sinha 
et al,23 which reported melanin pigmentation 
as the second most alteration, following coated 
tongue. Persistent hyperglycemia in Type 2 
diabetes mellitus promotes the continuous 
formation of advanced glycation end (AGE) 
products within skin tissues. These advanced 
glycation end products interact with their 
receptor in AGE (RAGE) expressed on various 
cell types, including melanocytes. The AGE–
RAGE interactions activate signaling pathways 
that elevate proinflammatory cytokines, 
growth factors, and matrix metalloproteinases, 
leading to oxidative stress, extracellular matrix 
degradation, and chronic inflammation. 
These inflammatory mediators, particularly 
interleukins and TNF-α, stimulate melanocytes 
and promote melanin synthesis, contributing 
to post-inflammatory hyperpigmentation.24 
However, the metabolic control of the 
participants was not assessed in this study. 

Oral ulceration was the second most common 
lesion, observed in 48 (15.5%) participants. 
Delayed vascularization, reduced blood flow, 
diminished innate immunity, decreased 
growth factor production, and psychological 
stresses in diabetic patients may contribute to 
the prolonged wound healing.25

The oral varicose veins have been associated 
with several medical conditions.26 A study on 
sublingual varices identified hypertension 
as the most common risk factor, followed by 
denture wearing and diabetes mellitus.27 A 
recent study further highlighted diabetes as the 
most frequent underlying systemic condition.28  
In this study, lingual varicosities were identified 
in 36 (11.6%) patients. 

In conclusion, management of patient with 
diabetes require comprehensive understanding 
of how diabetes affects oral health. Diabetes 
significantly influences the development 
and progression of oral lesions, therefore, 
appropriate diagnosis, treatment planning, 
and management are essential to minimize 
complications and improve patient's quality 
of life.2 Identification and management of oral 
complications should be integrated into routine 
diabetes care to more effectively address this 
chronic metabolic condition.

Koju  et al



Nepal Medical College Journal

100 NMCJ

Acknowledgements
We would like to express our sincere gratitude 
to Dr. Roshani Jwarchan (Lecturer, Department 
of Oral and Maxillofacial Surgery, Nepal Medical 
College) and Dr. Binod Shrestha (Post graduate 

resident, Department of Otorhinolaryngology, 
ENT, Nepal Medical College) for their valuable 
support and encouragement during this study.

Conflict of interest: None
Source of research fund: None

References
1.	 Kasper DL, Braunwald E, Hauser S, Longo D, 

Jameson JL, Fauci AS. Harrison’s Principles of 
Internal Medicine. 16th ed. New York: McGraw 
Hill Professional; 2003: 2151‑80. 

2.	 Vasconcelos BC, Novaes M, Sandrini FA, 
Maranhão Filho AW, Coimbra LS. Prevalence 
of oral mucosa lesions in diabetic patients: a 
preliminary study. Braz J Otorhinolaryngol 2008; 
74: 423-8. DOI: https://doi.org/10.1016/s1808-
8694(15)30578-4 

3.	 Morris HF, Ochi S, Winkler S. Implant survival 
in patients with type 2 diabetes: placement to 36 
months. Ann Periodontol 2000; 5: 157-65. DOI: 
https://doi.org/10.1902/annals.2000.5.1.157 

4.	 Auluck A. Diabetes mellitus: an emerging risk 
factor for oral cancer? J Can Dent Assoc 2007; 73: 
501-3. 

5.	 Guggenheimer J, Moore PA, Rossie K et al. Insulin-
dependent diabetes mellitus and oral soft tissue 
pathologies: II. Prevalence and characteristics 
of Candida and Candidal lesions. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2000; 89: 570-
6. DOI: https://doi.org/10.1067/moe.2000.104477 

6.	 Zhang N, Yang X, Zhu X, Zhao B, Huang T, Ji Q. Type 
2 diabetes mellitus unawareness, prevalence, 
trends and risk factors: National Health and 
Nutrition Examination Survey (NHANES) 1999-
2010. J Int Med Res 2017; 45: 594-609. DOI: https://
doi.org/10.1177/0300060517693178 

7.	 Chatterjee S, Khunti K, Davies MJ. Type 2 
diabetes. Lancet 2017; 389: 2239-51. DOI: https://
doi.org/10.1016/s0140-6736(17)30058-2 

8.	 Saini R, Al-Maweri SA, Saini D, Ismail NM, Ismail 
AR. Oral mucosal lesions in non oral habit 
diabetic patients and association of diabetes 
mellitus with oral precancerous lesions. Diab 
Res Clin Pract 2010; 89: 320-6. DOI: https://doi.
org/10.1016/j.diabres.2010.04.016 

9.	 Teeuw WJ, Gerdes VEA, Loos BG. Effect of 
periodontal treatment on glycemic control of 
diabetic patients. Diab Care 2010; 33: 421-7. DOI: 
https://doi.org/10.2337/dc09-1378 

10.	 Madathil J, Salim HP, Balan A, Radhakrishnan C, 
Kumar NR. Prevalence of oral lesions in patients 
with type 2 diabetes in North Kerala population. 
J Diabetol 2020; 11: 32. DOI: 10.4103/jod.jod_7_19 

11.	 American Diabetes Association. Diagnosis and 
classification of diabetes mellitus. Diabetes 
Care 2010; 33: e57. DOI: https://doi.org/10.2337/
dc10-s062 

12.	 Shrestha K and Tamrakar N. Health related 
quality of life of diabetic patients. Kathmandu 
Univ Med J 2019; 68: 316-21.

13.	 Shrestha N, Karki K, Poudyal A et al. Prevalence 
of diabetes mellitus and associated risk factors 
in Nepal: findings from a nationwide population-
based survey. BMJ Open 2022; 12: e060750. DOI: 
https://doi.org/10.1136/bmjopen-2022-060750 

14.	 Gyawali B, Sharma R, Neupane D, Mishra SR, van 
Teijlingen E, Kallestrup P. Prevalence of type 2 
diabetes in Nepal: a systematic review and meta-
analysis from 2000 to 2014. Glob Health Action 
2015; 8: 29088. DOI: https://doi.org/10.3402/gha.
v8.29088 

15.	 Pandey A, Khanal P, Parajuli S, Neupane S, 
Bhattarai B, Sharma A. Non-adherence to anti 
diabetic medication and associated factors in 
Nepal: a systematic review and meta-analysis. 
Ann Med Surg (Lond) 2025; 87: 5185-95. DOI: 
https://doi.org/10.1097/ms9.0000000000003563 

16.	 Jali MV and Kambar S. Prevalence of diabetes 
amongst the family members of known diabetics. 
Int J Diab Dev Ctries 2006; 26: 81-5. DOI: https://
doi.org/10.4103/0973-3930.28278 

17.	 Kapoor D, Bhardwaj AK, Kumar D, Raina SK. 
Prevalence of diabetes mellitus and its risk 
factors among permanently settled tribal 
individuals in tribal and urban areas in northern 
state of sub-himalayan region of India. Int J 
Chronic Dis 2014; 2014: 380597. DOI: https://doi.
org/10.1155/2014/380597 

18.	 Singh I, Issar T, Poynten AM et al. Evaluation of 
the impact of advanced glycation end-products 
on peripheral neuropathy outcomes in type 2 
diabetes. Biomed 2024; 12: 2518. DOI: https://doi.
org/10.3390/biomedicines12112518 

19.	 Ziskin DE, Siegel EH, Loughlin WC. Diabetes in 
relation to certain oral and systemic problems: 
Part I: Clinical study of dental caries, tooth 
eruption, gingival changes, growth phenomena, 
and related observations in juveniles. J Dent Res 
1944; 23: 317-31. DOI: https://doi.org/10.1177/002
20345440230050401

20.	 Sagana M, Duraisamy R, Jeevitha M. Correlation 
between diabetes and completely edentulous 
condition - a retrospective study. J Res Med Dent 
Sci 2020; 8: 163-7.

21.	 Graves DT, Ding Z, Yang Y. The impact of diabetes 
on periodontal diseases. Periodontol 2000 
2020; 82: 214-24. DOI: https://doi.org/10.1111/
prd.12318 

22.	 Mohamed HG, Idris SB, Ahmed MF et al. 
Association between oral health status and type 
2 diabetes mellitus among Sudanese adults: a 
matched case-control study. PLoS ONE 2013; 8: 
e82158. DOI: https://doi.org/10.1371/journal.
pone.0082158 



101NMCJ

23.	 Sinha A, Sharma NK, Verma SK, Sarkar P. 
Occurrence of oral mucosal lesions in type 2 
diabetes mellitus patients: A hospital based 
study. Int J Health Sci 2022; 6: 4821-30. DOI: 
https://doi.org/10.53730/ijhs.v6nS1.5910 

24.	 Persson C and Patel R. Dermal glycation and 
hyperpigmentation in Skin of Color with type 
2 diabetes glycation and pigmentation in SOC 
with T2DM. Curr Res Diabetes Obes J 2025; 
18: 555980. DOI: https://doi.org/10.19080/
CRDOJ.2025.19.555294 

25.	 Abiko Y and Selimovic D. The mechanism of 
protracted wound healing on oral mucosa in 
diabetes. Review. Bosn J Basic Med Sci 2010; 
10: 186-91. DOI: https://doi.org/10.17305/
bjbms.2010.2683 

26.	 Lazos J, Rodríguez Marco E, Brunotto M, Panico 
R, Piemonte E. Oral varicose veins: clinical 
features and its association with medical 
conditions. J Oral Maxillofac Surg Med Pathol  
2020; 32: 216-21. DOI: https://doi.org/10.1016/j.
ajoms.2019.11.007 

27.	 Akkaya N, Ölmez D, Özkan G. Evaluation of the 
factors associated with sublingual varices: a 
descriptive clinical study. Folia Morphol (Warsz) 
2019; 78: 325-30. DOI: https://doi.org/10.5603/
fm.a2018.0101 

28.	 dos Santos Barbosa AC, Palma DIR, Melo MKSS, 
Costa AKLS, de França GM. Cross-sectional study 
of sublingual varicosities: systemic exposures. 
Oral Maxillofac Surg 2024; 28: 761-6. DOI: https://
doi.org/10.1007/s10006-023-01202-1 

Koju  et al


