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Abstract 
      Population aged 60 years old and above are growing in number. The increase was due to the 
increasing life expectancy in Indonesia; a fact that will have an impact on general and oral health in 
the future. Tongue lesions are related to degenerative diseases such as diabetes mellitus, 
hypertension and heart disease. The purpose of this study was to determine the prevalence of 
tongue lesions related to degenerative diseases in the elderly at Ketabang Public Health Center, 
Surabaya City, East Java. This is an observational descriptive study with a cross-sectional design. 
Intraoral soft tissue examination was performed by the general dentist and oral medicine specialist 
in elderly patients coming to Ketabang Public Health Center between January and March 2020. 
During this period, there were 85 elderly patients with degenerative diseases and prevalence of 
tongue lesions, namely fissured tongue (77.6%), coated tongue (67.1%), crenated tongue (32.9%), 
atrophic glossitis (29.4%), lingual varices (12.9%), and oral melanotic macule (1.1%). Fissured 
tongue is the most common tongue lesion found in 77% elderly patients with degenerative 
diseases. Fissured tongue often develops with age and in patients with hyposalivation related to 
diabetes mellitus and anti-hypertension drugs. 
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 Introduction 
 

 The number of elderly people in Indonesia 
continues to increase. The elderly is at risk of 
developing degenerative diseases due to 
decreased body function. Other factors that can 
increase risk are poor daily behavior such as 
smoking, alcohol consumption, and poor 
nutrition.1 Age has an important influence on the 
appearance of soft tissue disorders of the oral 
cavity. As we get older, the prevalence of soft 
tissue disorders of the oral cavity is higher. Aside 
from age, other factors such as drug use and 
degenerative diseases can trigger soft tissue 
abnormalities.2 Oral mucosa has decreased 
function. The physical and immunological 
defenses of the mucous membrane are impaired, 

their regenerative abilities are reduced and they 
are more susceptible to trauma.3  

As many 64% of the elderly have oral 
cavity lesions. The location of the most 
abnormalities is 78.57% on the tongue. Lesions 
on the tongue are associated with the elderly with 
hematological disease, diabetes mellitus, 
dermatology, and some gastrointestinal 
ailments.4 The tongue in particular is reported to 
show marked clinical changes and to become 
smoother with loss of filiform papillae. With age, 
there is a tendency for the development of 
sublingual varices and increasing susceptibility to 
various pathological conditions such as Candidal 
infection and a decreased rate of wound 
healing.5 

Routine examination of the oral cavity in 
the elderly is highly recommended to reduce the 
rate of tongue lesions in the elderly with 
degenerative diseases. Until now there have not 
been many studies that can provide an overview 
of the tongue lesion in the oral cavity related to 
degenerative diseases in the elderly. This 
research is expected to be useful as optimal 
treatment standards for dentists as well as input 
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for health workers in the management of patients 
with degenerative diseases related to the impact 
of drug use on tongue lesions. 
   

Materials and methods 
 

This is an observational descriptive study 
with a cross-sectional design approved by 
Universitas Airlangga Faculty of Dental Medicine 
Health Research Ethical Clearance Commission 
with the registration number is 
363/HRECC.FODM/VI/2019. This study was 
conducted in Ketabang Public Health Center 
Surabaya from January-March 2020. From this 
center, the elderly who were gathered were 
asked to participate in this study and sign an 
informed consent. Sample obtained from all 
elderly who participated and met the inclusion 
criteria. 

Screening was performed by an oral 
medicine specialist and students from the oral 
medicine specialist program of the Oral Medicine 
Department, Faculty of Dental Medicine, 
Universitas Airlangga. Inclusion criteria included 
subjects with age more than 60 years old and 
who had degenerative disease (hypertension, 
diabetes mellitus, coronary heart disease, and 
chronic kidney disease). While healthy elderly 
without degenerative disease, had age less than 
60 years old, and subjects with difficulty in mouth 
opening were excluded from this study. Data 
collection procedures for this study are 
anamnesis and clinical examination. The data 
obtained will be presented descriptively in the 
form of a percentage and by using a prevalence 
rate. 

 
Results 
 
Study was conducted in the period time 

and a total of 92 elderly participated. After 
screening was performed, only 85 elderly met the 
inclusion criteria and included in this study. Out 
of 85 subjects, 30 elderly were male (35.3%) and 
55 elderly were female (64.7%). Majority of the 
participant’s age group are 60-74 years old. 
Anamnesis was performed to identify underlying 
diseases especially degenerative diseases, and it 
was found that hypertension is the most common 
degenerative disease suffered by elderly in this 
study (n=61; 71.8%). Demographic data 
including degenerative diseases that subjects 
had suffered are presented in Table 1. 

 
Table 1. Demographic data from elderly who met 
inclusion criteria of the study. 
 

A total of 188 tongue lesions from 63 
subjects were identified from intraoral clinical 
examination. Tongue lesions found were fissured 
tongue, coated tongue, crenated tongue, atrophic 
glossitis, lingual varices, and oral melanotic 
macule. Most common tongue lesion was 
fissured tongue (n=66; 77.6%) and oral melanotic 
macule was the least common tongue lesion 
found in this study (n=1; 1.1%). Tongue lesions 
identified from this study are presented in Table 
2.  
 

 
Table 2. Prevalence of tongue lesion in elderly 
with degenerative diseases. 
 

Discussion 
 
Nowadays, global population has aged and 

increased life expectancy significantly in some 
Asia countries including Indonesia. This 
demographic condition has a major impact on 
both general and oral health, especially in the 
older age group.6 People over 60 years old are 
considered elderly because at this age physical 
and physiological abilities are declined, known as 
the aging process.7 In elderly there are four 
diseases closely related to aging process: 
cardiovascular disorder, hormonal metabolism 
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disorder, joint disorder, and neoplasm. According 
to data of Ministry of Public Health Indonesia, 
most common aging-related disease or known as 
degenerative disease found in elderly is 
hypertension.8 

In this study, 61 subjects (71.8%) have 
diagnosed with hypertension and most of them 
had undergone treatment with anti-hypertensive 
drugs. The same study in India reported that 
59.1% of elderly have hypertension as 
degenerative disease.9 In aging process blood 
pressure tends to increase, partially because of 
decreased compliance of aorta and flexibility in 
arteries. As the age increase, systolic pressure 
continuously increases and becomes a risk factor 
of heart disease if greater than 140 mmHg.10 

Recent studies suggested a link between 
systemic disorders and impaired oral function. 
Although elderly remain healthy when visited 
medical or dental providers,  there is an 
increased rate of age-related changes in oral 
cavity resulting from underlying illness and 
medications taken.11,12 In normal aging process, 
oral cavity undergoes extensive physiological 
changes including oral mucosa, tongue, and 
salivary glands.13 Due to decreased elastic fiber 
and vascularization, mucosa become less elastic, 
pale, thin, and susceptible to injury or infection. In 
salivary glands, atrophy of duct cell walls causes 
salivary flow impairment so that oral cavity 
becomes dry. Some changes also appear on the 
tongue such as atrophic papillae, lingual varices, 
and fissured tongue.14,15 

Tongue is a remarkable muscular organ in 
oral cavity. It becomes a good indicator in oral 
and general clinical examination because of the 
easy clinical accessibility.16 Abnormality of the 
tongue can be used as basic clinical evidence of 
underlying disease and conditions, so that early 
recognition can help the clinician to provide 
appropriate treatment. 

Most common tongue lesions in this study 
were fissured tongue (77.6%) followed by coated 
tongue (67.1%). Similar to a study at nursing 
home in Yogyakarta, fissured tongue was 
reported as the most common tongue lesion 
(64.9%). Another study conducted in Surabaya 
with geriatric patients as its subject reported that 
coated tongue was the most common tongue 
lesion (55.6%) while in this study appear as the 
second most common lesion.17,18 Fissured 
tongue is considered as normal variance of oral 
mucosa seen in up to 20-30% of population. This 

condition is characterized by multiple fissures 
and grooves on the dorsal aspect of the tongue.19  

Fissured tongue has several variations 
based on position as medial and lateral types. 
The appearance of grooves or furrows typically 
on dorsolateral area of the tongue considered as 
lateral types, while central fissure with several 
branches from the central form considered as 
medial types. But in severe form, numerous 
fissure can form multiple separate lobules that 
cover the entire dorsal surface.20 Usually fissured 
tongue is asymptomatic, but in some cases, mild 
pain is reported. Any symptoms from fissured 
tongue are often associated with poor oral 
hygiene where food debris is trapped in the 
fissure and causes inflammation.21 The cause of 
fissured tongue is idiopathic, but it can be 
developed from aging process and 
hyposalivation.18,19 

In this study, tongue lesion was observed 
in elderly with degenerative disease and reported 
that fissured tongue is the most common lesion 
coexistent with hypertension followed by diabetes 
mellitus. An epidemiological study from India 
reported the same result as ours, most of the 
subjects with hypertension had fissured tongues 
followed by coated tongues.20 Contradicting with 
study result from Hungaria, fissured tongue was 
reported coexistent with diabetes mellitus 
followed by hypertension, and supported by other 
study stated that fissured tongue was associated 
with geographic tongue.20,22  

The association between fissured tongue 
and systemic condition has not been researched 
extensively in the literature. A study stated that 
tongue lesion was not significantly associated 
with any systemic illness.16 But some literature 
found that fissured tongue associated with 
several syndromes like Melkersson-Rosenthal 
syndrome, Coffin-Lowry syndrome, Fraser’s 
Syndrome, Down’s syndrome, Oral-Facial-Digital 
Syndrome Type I, Mohr Syndrome, Pierre Robin 
Syndrome, Maroteaux-Lamy Syndrome, ECC 
syndrome, and even Sjogren syndrome.20 
Antihypertensive medication like ACE inhibitors 
may lead to xerostomia16 where hyposalivation 
xerostomia can be one factor causing fissured 
tongue to develop especially in elderly with 
hypertension. But this indirect association cannot 
be confirmed in this study because any 
medications of hypertensive patients didn’t 
attribute in data collection so that this association 
needs further investigation in near future. 
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This study has a new point of view in 
observation of oral mucosal lesions which 
focused on tongue lesions only. It can be 
advantageous for some clinicians because 
tongue has easy accessibility to be used as a 
daily clinical examination so that some changes 
and abnormalities manifest on the tongue can be 
detected early. However, the result of this study 
should be interpreted with caution because of 
some limitations like small sample and single-
center study. We recommend further 
investigation of a specific variable on a large 
random sample and can be done in a multi-
center population. 

 
Conclusions 

 
Fissured tongue is the most common 

tongue lesion found in elderly with degenerative 
diseases. Fissured tongue often develops in 
aging process and patients with hyposalivation 
related to anti-hypertension drugs and diabetes 
mellitus. 
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