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Abstract
Background. The morbidity of certain oral pathologies, for example denture-related stomatitis, burning 
mouth syndrome (BMS) and benign neoplasms is higher in the elderly. It is necessary to periodically as-
sess the changes in the profile of the occurrence of these diseases and determine the dominant risk factors 
associated with their incidence.

Objectives. The aim of the study was to evaluate the prevalence of oral mucosal pathologies (in particu-
lar, potentially malignant and cancerous disorders) in a randomly selected population of 65–74-year-old 
residents of Wrocław and Oława, Poland.

Material and methods. A group of 1,600 persons aged 65–74 years, living in Wrocław (a large city) 
and Oława (a small town) were randomly selected to participate in the study. 285 people from Wrocław 
and 102 from Oława were examined. In a clinical dental examination, the following parameters were as-
sessed: the number of teeth; probing/pocket depth (PD) and clinical attachment level (CAL) for all the te-
eth at 4 measuring points (on this basis, periodontal diagnoses were made according to American re-
commendations – of the American Center for Disease Control and Prevention and the American Academy 
of Periodontology (CDC/AAP)); and the presence of prosthetic restorations and their quality. In the ana-
mnestic study, variables concerning the socioeconomic status, systemic conditions (comorbidity of selec-
ted general diseases, nicotine addiction status, body mass) and selected behaviors promoting oral health 
were determined.

Results. The most common clinical changes in the oral mucosa were denture-related stomatitis (6.7%), 
hemangiomas (5.9%) and fibromas (4.1%). Potentially malignant disorders and cancerous lesions were 
diagnosed in 59 persons (15.2% of the respondents). One case of tongue cancer was diagnosed in an in-
habitant of Oława.

Conclusions. More than 1/3 of the examined persons were diagnosed with certain clinical, pathological 
oral mucosal lesions requiring treatment, of which nearly half were potentially malignant and cancerous. 
Poor tooth brushing efficiency was associated with a higher incidence of pre-cancerous and cancerous le-
sions in the oral cavity.

Key words: the elderly, oral mucosa diseases, potentially malignant disorders, cross-sectional epidemio-
logical study
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Introduction
Some oral mucosal lesions are characteristic of old age 

and do not require treatment. These include dislocated 
and enlarged sebaceous glands observed in the buccal 
mucosa, and dilated lingual veins on the ventral surface 
of  the tongue. Most oral mucosal lesions in the elderly 
have a  multifactorial etiology. This includes systemic 
conditions typical for this age group, such as systemic 
diseases and a  large number of  medicines taken, meta-
bolic changes and nutritional deficiencies. Moreover, the 
condition of the oral mucosa is affected by local factors: 
mechanical irritation (habitual biting of the oral mucosa, 
irritation caused by the edge of  an ill-fitting denture or 
dental filling), thermal irritation (related to food intake or 
smoking), biofilm on natural and artificial surfaces, quali-
tative or quantitative changes in the secreted saliva, nico-
tine addiction, and alcohol abuse.1–5

The most common oral mucosa diseases in the elderly 
include candidiasis, burning mouth syndrome (BMS), 
lichen planus, leukoplakia, traumatic lesions, recurrent 
aphthous stomatitis, and pigmented nevus.6–8 Rare pa-
thologies include lesions occurring during the course 
of dermatoses, e.g., in pemphigoid and in benign (fibro-
ma, papilloma, hemangioma) and malignant tumors (can-
cer of the oral mucosa).7,8

The GLOBOCAN (project of the International Agency 
for Research on Cancer) data of 2012 shows that in Po-
land, 53.1% of cases of oral cancer (including lips) regard  
people aged 65–74 years. Mortality rates linked with 
this disease also demonstrate a positive correlation with  
aging, and for the 65–74 age group, it is 7.6% in women 
and 38.1% in men.8 Therefore, oncological prophylaxis 
is an extremely important aspect of  geriatric patient 
health. Squamous cell carcinoma, which accounts for 
90% of head and neck lesions,9 in the early stages of de-
velopment does not often display obvious morphological 
changes, which may hinder its early diagnosis. Elderly 
patients are not always regularly examined by a dentist, 
especially if they do not have natural teeth. Focusing on 
the treatment of systemic diseases additionally contrib-
utes to the delay in making a diagnosis and commencing 
treatment. Screening tests conducted as part of  onco-
logical prophylaxis should include the assessment of the 
oral mucosa in geriatric patients. An early detection 
of malignant tumors or potentially malignant disorders 
with a  high probability of  cancer development gives 
a chance for a complete recovery.

An ailment often diagnosed in the elderly is xero-
stomia. Australian studies show that the hypofunction 
of  salivary glands occurs in 22.1% and a  subjective feel-
ing of dry mouth in 22.5% of  the elderly.10 The simulta-
neous presence of both abnormalities was found in 5.7% 
of subjects.10 In the elderly, sialopenia is most frequently 
the side effect of drugs like anticholinergics, antidepres-
sants, diuretics, hypotensives, sedatives, myorelaxants, 

antihistamines, opioid analgesics, and non-steroidal anti-
inflammatory drugs.11–13 The reduction of salivary gland 
secretion may also be caused by the occurrence of  en-
docrinopathy (diabetes, thyroid disease), autoimmune 
diseases (Sjögren’s syndrome, rheumatoid arthritis, sys-
temic lupus erythematosus, scleroderma), granulomatous 
diseases, and local causes (head and neck radiotherapy, 
salivary gland diseases).11,14,15 Xerostomia has certain ef-
fects on the emotional state of the elderly, leading to a low 
mood and depressive states. Both subjective and objective 
complaints associated with dry mouth reduce the quality 
of life of geriatric patients.

The incidence of oral mucosal lesions in the elderly 
should be periodically examined in order to define their 
risk factors, including dental iatrogeny. Therefore, one 
of  the assumptions of  the undertaken cross-sectional 
epidemiological study was to assess the prevalence 
of  clinical oral pathologies (in particular, potentially 
malignant oral disorders and neoplasms) in the select-
ed population of 65–74-year-old residents of Wrocław 
and Oława.

Material and methods
An epidemiological study was carried out to assess the 

population aged 65–74 years, living in a city (Wrocław, 
638,000 inhabitants) and a  small town (Oława, 33,000 
inhabitants) in the province of  Lower Silesia in south-
west Poland.

At the Ministry of  the Interior and Administration 
in Warsaw, a  group of  1,600 people (1,000 and 600 for 
Wrocław and Oława, respectively) was selected in a two-
tier draw (sex and age, respectively), thus a group with the 
symmetrical structure of sex and age was formed. A letter 
of  invitation to participate in a  free examination of oral 
health was sent to all the randomly drawn people. Persons 
for whom a valid phone number was established were ad-
ditionally notified by telephone.

The study was carried out at the Department of Peri-
odontology of Wroclaw Medical University and in a pri-
vate specialist dental clinic in Oława (Praktyka Prywat-
na, Dentyści Oława). Persons reporting to take part in 
the study signed the statement approved by the Bioeth-
ics Commission at Wroclaw Medical University (opin-
ion No. KB-712/2017), thereby agreeing to participate in 
the study and on the processing of  data obtained. The 
applied exclusion criteria were as follows: general con-
traindications (including bacterial endocarditis in the 
past) and local contraindications (including acute odon-
togenic infection).

In the period between June 25 and October 30, 2017, 
387 people (136 men and 149 women from Wrocław, and 
50 men and 52 women from Oława) were examined. The 
response rate for the research was 32.8% (35.6% for the 
large city and 25.5% for the small town).
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Based on the interview conducted among patients who 
agreed to participate, the following information was ob-
tained:
– place of residence (Wrocław or Oława);
– age;
– gender;
– education (elementary, secondary, higher);
– general diseases: cardiovascular diseases (conditions 

without an incident, for instance coronary heart dis-
ease, cardiac arrhythmias or thrombotic diseases, and 
with a  previous incident – myocardial infarction or 
stroke), hypertension, diabetes, osteoporosis – with 
the pharmacological treatment of the declared disease 
taken as the diagnostic criterion;

– genetic load in the form of periodontitis in the history 
(a survey question whether family members like grand-
parents, parents or siblings had lost their teeth because 
of progressive mobility);

– body weight and height along with the body mass index 
(BMI) based on these measurements;

– nicotine addiction: non-smokers (people who had nev-
er smoked or had smoked fewer than 100 cigarettes 
throughout their lives), ex-smokers (people who used 
to smoke regularly, but had been free of addiction for at 
least a year at the time of the examination) and current 
smokers (people who had been smoking a  minimum 
of 1 cigarette a day during the 6 months preceding the 
examination) – for this subgroup, the pack-year index 
was determined, being the product of multiplying the 
number of  packs of  cigarettes smoked per day by the 
number of years the person had smoked);

– oral health behaviors: average number of visits to a den-
tal clinic during the previous 5 years (at least 2 visits 
a  year were considered regular), frequency of  brush-
ing natural teeth or prostheses (brushing at least twice 
daily was considered regular), frequency of  replacing 
a toothbrush per year (at least once every 3 months was 
considered regular brush replacement), daily additional 
cleaning of  the interdental spaces with dental floss or 
a special brush (yes/no);

– forms of  dental treatment funding: only in state-fi-
nanced facilities, only in private facilities, or a  mix 
of the two.
The clinical examination was performed in LED 

lighting, with the use of  a dental mirror and the Hu-
Friedy PCPUNC 15 periodontal probe (Hu-Friedy, 
Chicago, USA). Pathological oral mucosal lesions were 
evaluated clinically. All the lesions were verified by 
a periodontologist with more than 20 years’ diagnos-
tic experience (TK). Congenital anomalies or lesions 
not requiring treatment, for instance dislocated seba-
ceous glands, linea alba or varicose veins of the tongue, 
were not recorded. The effectiveness of  tooth brush-
ing was also evaluated, on the basis of  the presence 
of  supragingival plaque on the vestibular and lingual 
surfaces of the teeth, and was expressed by the plaque 

index (PI) according to O’Leary et al.16 The value  
of PI < 30% was assumed as the exponent of effective 
brushing and the value >70% was an indication of  in-
effective tooth brushing. The probing/pocket depth 
(PD) and clinical attachment level (CAL) were also de-
termined at 4 points around each tooth: distal-buccal, 
mesial-buccal, mid-buccal, and mid-lingual. On the 
basis of  this examination, the periodontal health sta-
tus was categorized according to the American Center 
for Disease Control and Prevention and the American 
Academy of Periodonto logy (CDC/AAP) classification 
by Eke et al.17 The presence, condition and usefulness 
of  existing dental prostheses were also assessed. The 
permanent restorations were assessed in terms of their 
quality in the perigingival area, the reconstruction 
of occlusal points/planes, the absence of their interfer-
ence with central and non-central occlusion, and the 
absence of  mechanical damage. The removable den-
tures were assessed in terms of  their adhesion to the 
prosthetic base, their retention and stabilization, as 
well as the restored occlusal height.

In the statistical analysis, the difference in the preva-
lence of a  feature in the adopted groups was analyzed 
by the χ2 test. The value of  p ≤ 0.05 was considered 
statistically significant. The statistical analysis was car-
ried out using Statistica 13.1 software (StatSoft, Inc., 
Tulsa, USA).

Results
In total, 26 types of  diagnoses were made in 137 

subjects (35.4%), including 71 women (35.3%) and 
66 men (35.3%). As Table 1 shows, most often – in as 
many as 6.7% of  people – denture-related stomatitis 
occurred. Another large group of  diagnoses included 
potentially malignant disorders (leukoplakia, lichen 
planus and pigmented nevus) and benign neoplasms 
(hemangioma, fibroma, papilloma, and epulis), which 
– along with 1 case of tongue cancer – accounted for 
the morbidity of  these changes in as many as 15.2% 
of  the subjects. The less frequent diagnoses were as 
follows: angular cheilitis (11), leukokeratosis (8), can-
didiasis (3), herpesvirus infection (3), and diagnoses 
confirmed only in women – BMS (3), xerostomia (3) 
and geographic tongue (3). In the residents of Oława, 
the most common was fibroma (7.8%), and in men – 
hemangioma (8.1%). Table 2 presents the influence 
of  selected factors on the incidence of  the identified 
potentially neoplastic and neoplastic disorders. A sig-
nificantly more frequent occurrence of  this group 
of pathologies was found in the people with the worst 
efficiency of  tooth brushing (p = 0.048). A  more fre-
quent occurrence of these changes in current nicotine 
addicts was not confirmed statistically, although the 
lesions were diagnosed in 20% of these people.
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Discussion
Among the examined residents of Wrocław and Oława, 

clinical lesions of  the oral mucosa requiring treatment 
were found in 35.4% of people. This was decidedly more 
compared to a regional study of young seniors from the 
province of  West Pomerania (Poland), where they were 
observed in only 22.5% of  people.18 The comparative 
study also noted the presence of  lesions not requiring 
treatment, e.g., linea alba or dislocated sebaceous glands. 
Thus, the real difference between these studies in the in-
cidence of  treatment need for pathological changes on 
the mucous membrane was even greater. The inclusion 
of  congenital abnormalities in the registered diagnoses, 
subjective complaints, for example xerostomia spuria, 
or not clearly defined, for example coated tongue, makes 
a comparative analysis very difficult. The most common 
diagnosis in our own study was denture-related stomati-
tis, observed in 6.7% of  people. This is in line with the 
results of  the Fifth German Oral Health Study (Fünfte 
Deutsche Mundgesundheitsstudie – DMS V) in young se-
niors, in which this diagnosis was made in 4.6% of people, 
significantly more often in the subjects with the lowest 
social status.19 In a regional cross-sectional Turkish study 
conducted in one of  the districts of  Istanbul in people 
over 65 years of  age, denture-related stomatitis was the 
second, after varicose veins, pathology of the oral mucosa 

and occurred in 14.1% of  the subjects.20 In a  Polish na-
tionwide study of  people at this age, the most common 
diagnosis was leukoplakia with leukokeratosis, diagnosed 
in as many patients as 10.5%, with a significant predomi-
nance in men.21 A comparison of the third and fifth Ger-
man national studies shows a decrease in the prevalence 
of leukoplakia by 0.3% over a period of 17 years.19 This is 
related to the decline in the number of people addicted to 
tobacco, observed in recent decades. In our own observa-
tion, there were 16.5% of patients with nicotine addiction 
(leukoplakia in 1.8%), in the province of West Pomerania 
there were 8.5% (leukoplakia in 1%),18 and in Germany 
there were 10.7% (leukoplakia 0.7%).19 The decrease in the 
prevalence of leukoplakia is related to the blurring of sig-
nificant differences in the occurrence of this diagnosis in 
both sexes. In the assessment of the oral mucosa in young 
seniors from Lower Silesia, the rule regarding the more 
frequent incidence of  lichen planus and BMS in women 
is confirmed, but from an epidemiological point of view, 
these differences were not spectacular. Also, the place 
of residence was not observed to influence in a particular 
way the incidence of oral mucosal lesions (with the excep-
tion of the more frequent incidence of  leukokeratosis in 
a large city).

Diagnosing clinical oral mucosa pathologies in an epide-
miological study sometimes can be difficult due to the in-
ability to perform additional examinations (in particular,  

Table 1. Occurrence of oral pathologies depending on place of residence and sex

Diagnosis Entire group  
(n = 387)

Place of residence Sex

Wrocław  
(n = 285)

Oława  
(n = 102)

women  
(n = 201)

men  
(n = 186)

Denture-related stomatitis 26 (6.7) 19 (6.7) 7 (6.9) 14 (7) 12 (6.5)

Hemangioma 23 (5.9) 17 (6) 6 (5.9) 8 (4) 15 (8.1)

Fibroma 16 (4.1) 8 (2.8) 8 (7.8) 8 (4) 8 (4.3)

Angular cheilitis 11 (2.8) 6 (2.1) 5 (4.9) 7 (3.5) 4 (2.2)

Leukokeratosis 8 (2.1) 8 (2.8) 0 3 (1.5) 5 (2.7)

Leukoplakia 7 (1.8) 4 (1.4) 3 (2.9) 3 (1.5) 4 (2.2)

Lichen planus 6 (1.6) 6 (2.1) 0 5 (2.5) 1 (0.5)

Papilloma 4 (1) 4 (1.4) 0 3 (1.5) 1 (0.5)

Candidiasis 3 (0.8) 1 (0.4) 2 (2) 2 (1) 1 (0.5)

Herpesvirus infection 3 (0.8) 3 (1.1) 0 2 (1) 1 (0.5)

Geographic tongue 3 (0.8) 1 (0.4) 2 (2) 3 (1.5) 0

BMS 3 (0.8) 2 (0.7) 1 (1) 3 (1.5) 0

Xerostomia vera 3 (0.8) 2 (0.7) 1 (1) 3 (1.5) 0

Recurrent aphthous stomatitis 2 (0.5) 2 (0.7) 0 1 (0.5) 1 (0.5)

Smoker’s palate 2 (0.5) 2 (0.7) 0 1 (0.5) 1 (0.5)

Tongue cancer 1 (0.3) 0 1 (1) 0 1 (0.5)

Epulis 1 (0.3) 1 (0.4) 0 1 (0.5) 0

Other 15 (3.9) 13 (4.6) 2 (2) 4 (2) 11 (5.9)

Total 137 (35.4) 99 (34.7) 38 (37.3) 71 (35.3) 66 (35.5)

Data presented as number (percentage); BMS – burning mouth syndrome.
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mycological and histopathological). However, in all the 
dubious cases, the diagnostic process was widened, be-
cause the subjects were treated at our facility.

In our own material, the group of most frequently oc-
curring oral mucosa pathologies (15.2% patients) com-
prised potentially malignant disorders (leukoplakia, li-
chen planus and pigmented nevus), as well as neoplasms 
(benign – hemangioma, fibroma, papilloma, and epu-
lis, and also 1  case of  tongue cancer). This observation 
strengthens the message about the need for continuous 
education among patients and primary care physicians in 
the field of cancer prevention, and proper diagnostic and 
treatment processes. Our analysis of the influence of se-
lected general factors (nicotine addiction, BMI, diabetes, 
cardiovascular diseases, osteoporosis, hypertension), lo-
cal factors (periodontitis, prosthetic treatment, efficient 
tooth brushing) and behavioral factors (related to oral 
cavity hygiene) did not indicate a significant relationship 
between these factors and the occurrence of  the afore-
said group of disorders. The only exception was the sig-
nificantly more frequent incidence of these pathologies in 
people ineffectively brushing their teeth (PI > 70%). This 
could result from the relatively small size of the assessed 
proliferative lesion group (59 patients with such diagno-
ses) and the etiological heterogeneity of the lesions, e.g., 
viral in papillomas, traumatic in fibromas or nicotine in 
leukoplakia.

In many studies, the incidence of oral mucosal lesions 
is not assessed in random samples in cross-sectional or 
cohort studies, but is referred to people seeking treat-
ment in a  specialist center.5,7,22–24 In contrast to an epi-
demiological assessment, in a short observational study, 
the possibility of conducting additional tests significantly 
broadens the diagnostic possibilities. The morbidity of all 
deviations from the physiological state of the oral mucosa 
(including congenital abnormalities and disorders not 
requiring treatment) may then be very high, especially 
in the elderly, and reach even more than 90% in the age 
group over 70 years.22 The most frequent deviations from 
the physiological clinical picture of the oral mucosa in the 
elderly are varicose veins and fissured tongue, reported 
in more than 1/2 and 1/3 of  the subjects, respectively.22 
In turn, the most frequent pathologies requiring treat-
ment in such observations were as follows: in Wrocław 
(Poland) – oral candidiasis in 25% of  the examined pa-
tients,7 in Bangkok (Thailand) – traumatic ulceration in 
15.6% of the respondents22 and in Talca (Chile) – fibroma 
in 10.8% of people aged over 60 years.24 Even among the 
elderly who seek treatment, benign soft tissue tumors 
(fibroma, hemangioma and pyogenic granuloma epulis) 
may be the most common group of diseases, reaching up 
to 29% of  diagnoses.24 Of  course, the exact verification 
of  the diagnoses is possible only after a  histopathologi-
cal examination. A certain limitation in studying the in-
cidence of oral mucosa diseases in random samples is the 
necessity of making only clinical diagnoses, which may be 
subject to error in some situations, for instance, in the dif-
ferentiation of fibroma and papilloma, or leukoplakia and 
lichen planus located on the tongue.

Table 2. Influence of the analyzed variables on the incidence of pre-
cancerous and cancer lesions (including tongue cancer, hemangioma, 
fibroma, papilloma, epulis, leukoplakia, lichen planus, and pigmented 
nevus in the oral mucosa) (59 lesions)

Variable Incidence p-value

Place of residence 
  Wrocław 
  Oława

44 (15.4)
15 (14.7)

0.86

Sex 
  female 
  male

34 (16.9)
25 (13.4)

0.34

Smoking status 
  non-smoker 
  ex-smoker 
  current smoker

26 (12.4)
20 (17.8)
13 (20)

0.12

BMI 
  normal weight 
  overweight 
  obesity

17 (15.9)
23 (13.5)
19 (17.4)

0.76

Diabetes 
  yes 
  no

13 (18.1)
46 (14.6)

0.46

Cardiovascular disease 
  yes 
  no

17 (14.8)
42 (15.4)

0.87

Osteoporosis 
  yes 
  no

3 (7)
56 (16.3)

0.17

Hypertension 
  yes 
  no

31 (17.9)
28 (13.1)

0.18

Periodontitis 
(defined by the CDC/AAP criteria) 
  yes 
  no

28 (17.6)
25 (14.5)

0.43

Effectiveness of teeth brushing 
  PI < 30% 
  PI > 70%

10 (10)
20 (20)

0.048*

Dental appointments 
  regularly 
  irregularly

26 (21.3)
33 (12.9)

0.052

Tooth brushing 
  regularly 
  irregularly

45 (16.5)
14 (12.3)

0.29

Cleaning of interdental spaces 
  yes 
  no

10 (13.7)
43 (16.6)

0.55

Prosthetic treatment 
  correct 
  incorrect

18 (14)
33 (17.4)

0.41

Form of dental treatment funding 
  state-financed (National Health Fund) 
  private 
  mixed

20 (15)
21 (15.4)
18 (15.3)

0.93

Data presented as number (percentage); BMI – body mass index;  
CDC/AAP – the American Center for Disease Control and Prevention  
and the American Academy of Periodontology; PI – plaque index;  
* statistical significance.
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Conclusions
To sum up, attention should be paid to the high fre-

quency and variety of pathological oral mucosal lesions in 
young seniors in the Wrocław area. A matter of particu-
lar concern is the high incidence of potentially malignant 
lesions and benign neoplastic lesions. Therefore, regular 
visits to the dentist’s office are necessary, even for tooth-
less patients, to seek clinical verification and specialist 
treatment as soon as possible.
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