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Oral mucosal lesions and oral hygiene habits in the 
home-living elderly

M . J.  N E V A L A I N E N ,  T . O .  N Ä R H I  &- A .  A I N A M O  Department of Prosthetic Dentistry, Institute o f

Dentistry, University of Helsinki, Helsinki, Finland

s umma r y  A large epidemiological health investiga

tion, the Helsinki Ageing Study (HAS), was 
performed in 1989-1991 in Helsinki, Finland. We 
report here the prevalence of oral mucosal lesions 
in 338 76-, 81- and 86-year-old home-living elderly 
people, who completed the oral health investigation 
at the Institute of Dentistry, University of Helsinki. 
One or more lesions were found in 128 subjects 
(38%). Fifty-one per cent of the edentulous 
complete-denture wearers and 31% of the elderly 
with some natural teeth had mucosal lesions* The 
most common finding was inflammation under the 
denture, which occurred alone or combined with 
other lesions in 25% of the denture wearers. The 
three most common mucosal changes not related to 
denture wearing were coated changes of the tongue 
(7%), angular cheilitis (6%) and varicose veins under 
the tongue (4%). No differences were found in the

number of mucosal lesions among the three age 
groups. Angular cheilitis and inflammation under 
removable dentures were more frequent in women 
than in men. However, no other differences were 
found in the presence of mucosal lesions between 
sexes. The total number of mucosal lesions correlated

J

positively with the number of medications used 
daily. Ninety-six per cent of the subjects with  
complete dentures, and 98% of those with some 
natural teeth reported cleaning their dentures at 
least once a day. Of the denture wearers, 88% 
reported cleaning their oral mucosa also, as part of 
their oral hygiene routine. The presence of mucosal 
lesions was related to self-reported cleaning of the 
denture-bearing mucosa. However, no association 
was observed between cleaning frequency and 
presence of mucosal changes.

Introduction

Age has an  im p o r tan t  in f lu en ce on the p revalence and 

p at tern  of o ral m ucosal disease in  m an (Sco t t  Er Cheah,

1989). W it h  ad vancing  age, the oral m ucosa becom es 

m ore perm eab le to nox ious agents and m ore vu lnerab le 

to m echan ical dam age (Pindborg , 1986). Hypo salivat ion  

caused by an  increasing  num b er of diseases and th eir  

t reatm en t w it h  m u lt ip le m ed icat ions (Närh i et al, 1992) 

m ay fu r th er  increase the risk  fo r m ucosal changes in  

the eld er ly (N ärh i, A in am o  Er M eurm an , 1993). Am ong 

eld er ly p op u lat ions, the p revalence of oral m ucosal 

diseases has b een  rep orted  to vary in  the range of 40-  

5 9 % (M an d erson  Er Et t in g er, 1975; Fleishm an, Peles &

Pisan t i, 1985; M acEn tee Er Scu lly, 1988; Jo rg e- Ju n io r  

etal, 1991). In  th eir  study of oral m ucosal lesions 

am ong the elderly in  a surg ical b iopsy popu lat ion , Sco t t  

Er Cheah (1989) found  the p revalence of oral m ucosal 

disease to be 4 7 % h igher in  eld er ly than in  you n g er 

subjects. The presence of yeast is usually a m in o r 

em barrassm ent, but the possible role of yeasts in  

developm ent of oral cancer requ ires atten t ion  (Krog h ,

1990). Incidence of m ou th  cancer increases alm ost 

lin ear ly w ith  ageing (Silverg lad e Er Stab lein , 1988).

Oral hyg iene habits h ave been found to be p oor 

am ong the elderly (Helöe, 1973; Rich ie, 1973; 

Grabowsk i Er Bertram , 1975; Langer, M ich m an  Er 

Lib rach , 1975). In  th eir  study of 303 subjects over the

332 © 1997 Blackwell Science Ltd
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age o f 60 years in  M elb ou rn e, Au st ralia, Bergm an , ^ b le Stud Y gr0UP accord ing  to age and  sex 

Wrig h t  Er Ham m ond  (1 9 9 1 ) found  that 9 1 - 9 6 % of the

Age 76 years old 81 years old 86 years old AH

M en 45 31 15 91

Wom en 116 69 62 247

Total 161 100 77 338

dentate subjects req u ired  im p rovem en t in  th eir  oral 

hyg iene hab its.

Desp ite the fact that edentu lousness is rap id ly 

decreasing in  all w estern  countries, the m ajo r ity of 

today's eld er ly in  Fin lan d , for ex am ple, are st ill 

edentu lous and w earin g  com plete dentures (Ran ta,

1987; Nevalain en  etal, 1996), M o st  of the denture-  

w earers rep ort  clean ing  th eir  dentures freq uen t ly.

Regardless of th eir  clean ing  efforts, h ow ever, soft debris, Fo u r  facu lt y m em bers at  the In st itu te o f Den t ist ry 

b acterial p laq ue and  dental calcu lus are o ften  found  on reg istered m u cosal lesions using a m od if ied  schem e 

denture surfaces (M an d erson  Er Ett ing er, 1975; Sm ith  recom m ended  b y the WH O  (Kram er  etai, 1980). 

Er Sheiham , 1979). Bud tz - Jorgensen  &  Ber t ram  (1970) M u cosal lesions in  m o u th  corners, b uccal and  p alatal 

showed that poor d en tu re hyg iene and  Candida in fect io n  m ucosa, an d  tongue w ere d eterm ined , af ter  w h ich

Oral mucosa

are very com m on am ong eld er ly den tu re- w earers. th eir  associat ion  w it h  rem ovab le den tu res w as noted.

A lth ou g h  the to tal num b er as w ell as the relat ive Diagnosis w as based o n ly  on clin ical ob servat ion ; no

p roport ion  o f the eld er ly is rap id ly increasing , b iopsies w ere tak en . Prevalen ce of the fo llo w in g

in fo rm at ion  about o ral m ucosal h ealth  and oral h yg ien e m ucosal lesions is rep o rted  in  th is ar t icle; in f lam m at ion , 

habits am ong the hom e- living  eld er ly is lim ited , and  u lcers, leu k o p lak ia o f  the b uccal m ucosa; varicose veins, 

ep idem io log ic stud ies in  th is f ield  h ave focused m ain ly p laque- like lesions, and  u lcers o f th e tongues; angu lar

on the in st itu t ion aliz ed  eld er ly (M an d erson  Er Ett in g er, 

1975; Vig ild , 1987; Ek elu n d , 1988; Jo rg e- Ju n io r  etal.,

1991). Our purpose in  th is study was as fo llow s: to 

determ ine the p revalence of com m on oral m ucosal 

lesions am ong the hom e- living  eld er ly in  Helsin k i and 

to determ ine d ifferences in  the presence of these lesions 

betw een the sexes, and am ong th ree d if feren t  age-  

groups of the study p op u lat ion ; to study the co rrelat ion  

betw een m ucosal lesions and  the num b er of m ed icat ions 

used d aily; to ex am ine the presence of m ucosal lesions 

related  to d if feren t  types of rem ovab le dentures; and to 

estim ate the im p licat ions of oral hyg iene hab its for the 

ex istence o f m ucosal lesions am ong the study 

popu lat ion .

ch eilit is; in f lam m at io n , u lcers, and  p ap illary and  f ìb ro t ìc 

hyp erp lasia related  to rem ovab le d en tu res.

Type of dentition

To stud y th e associat ion  b etw een  d en t it io n  type and 

oral m ucosal lesions, w e d ivid ed  the sub jects w it h  

rem oval d en tu res in to  the th ree fo llo w in g  subgroups: 

those w ith  com p lete d en tu res (CD ), those w it h  acrylic 

rem ovab le p ar t ial d en tu res (À RPD ), and  those w ith  

m etallic rem o vab le p ar t ial den tu res (M RPD ). Detailed  

in fo rm at io n  on these sub jects' d en tal status is reported  

elsew here (N evalain en  etal., 1996).

Materials and methods

Population

In  1990 and 1991 w e ex am ined, from  a large p rospect ive 

m ed ical and den tal cohort  study, the oral m ucosal status 

of 364 rand om ly selected in d ivid u als born  in  1904, 

1909 and 1914 and  livin g  at hom e in  Helsin k i, We 

report here the o ral m ucosal status of the 338 subjects 

whose oral h yg ien e hab its w ere evaluated  by an 

in terview  (Table 1). M ore detailed  in fo rm at ion  about 

the m ater ial has been reported  elsew here (N ärh i et al., 

1992; Nevalain en  etai, 1996).

Interview

Sub jects' o ral h yg ien e hab its and  th eir  use of 

m ed icat ions w as d eterm ined  from  a structu red  

q u est ion n aire f illed  in  before the o ral ex am in at ion  

began. M ed icat io n  use was also con f irm ed  b y p hysicians 

w ho  ex am ined  all sub jects before the d en tal study 

(Valvan n e, 1992).

Statistical methods

Stat ist ical an alyses of the resu lts w ere p erfo rm ed  by 

m eans o f the StatView + Grap h ics p rogram *. 

Con t in g en cy tab le an alysis was used to test the

^ Brainpower, Inc., Calabasas, CA, U.S.A.

© 1997 Blackwell Science Ltd, Journal of Oral Réhabilitation 24; 332-337
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association between several variables, after w h ich  the 

d ifference between two distributions was tested w ith  

the Chi- squared test. The num ber of oral m ucosal 

lesions and m edications used daily were correlated 

b y the Spearm an rank correlat ion analysis. M u lt ip le 

regression analysis was perform ed to explain the 

presence or absence of oral m ucosal lesions by several 

independent variables.

Results

One or more lesions were found in 128 of all subjects 

(3 8 %).  Fifty- one per cent of the edentulous subjects 

w ith  complete dentures and 3 1 % of those w ith  

rem ovable dentures and some natural teeth had some 

m ucosal changes. The three m ost comm on m ucosal 

lesions not related to the use of rem ovable dentures 

were coated changes of the tongue (7 %),  angular 

cheilit is (6 %),  and varicose veins under the tongue 

(4 %).  In flam m ation under rem ovable dentures as w ell 

as angular cheilit is was m ore frequent in  wom en than 

in  m en, but no other sex- related differences were 

observed. There were also no differences in  the
»

prevalence of m ucosal lesions among the three age 

groups (Table 2).

In flam m ation under the dentures was the m ost 

frequent denture- related m ucosal change and these 

were p rim arily related to m ax illary com plete dentures 

(Tables 2 & 3).

The total num ber of m ucosal lesions correlated 

p osit ively w ith  the num ber of subjects' daily m edications 

(r s =  0- 23, P<  0- 05).

Ninety- six  per cent of those w ith  com plete dentures 

and 9 8 % of those w ith  rem ovable dentures and some 

natu ral teeth reported cleaning their dentures once or 

m ore often per day (Table 4 ). Brush ing  the dentures 

under stream ing water was the most popular cleaning 

m ethod, wh ich  was perform ed alone or com bined w ith  

some other cleaning m ethod by 7 4 % of the subjects.

Of the edentulous subjects, 8 6 % reported cleaning 

the soft tissues under their dentures every day, w ith  

9 2 % of the subjects w ith  rem ovable dentures and 

some natural teeth also cleaning their denture- bearing 

m ucosa. Cleaning of the oral mucosa showed a 

signif icant negative relationship  w ith  the presence of 

oral m ucosal lesions (coefficient, - 0*11; / - value, 2- 543; 

P <  0*012), but no association was observed between 

the presence of m ucosal lesions and daily cleaning 

frequency or d ifferent denture cleaning methods.

Discussion

Most m ucosal changes in  the eld er ly are related  to th e 

use of dentures (Ek elund , 1988; Vehk alah t i et a l, 1991 ), 

a fact confirm ed in  the p resent study p op u lat ion . 

Denture stom atit is, related  to t raum a from  dentures, as 

w ell as yeast in fect ion, is p robab ly the m ost com m on 

m ucosal lesion of the eld erly (Vig ild , 1987; Budtz-  

Jorgensen, 1990). Our study supports th is, w it h  

in f lam m ation  under rem ovab le dentures the m ost 

frequent of all m ucosal lesions am ong the stud y 

populat ion. In f lam m at ion  of the denture- bearing 

m ucosa is a typ ical form  of denture stom atit is; d en tu re 

stom atitis is usually related  to abund an t yeast g row th  

at the oral m ucosa- denture in terface. An g u lar ch eilit is 

is another typ ical yeast- related in fect ion  f req u en t ly 

found am ong the elderly. In  ou r study popu lat ion  6 % 

of all the subjects had angu lar cheilit is. Bo th  lesions 

were m ore frequent in  w om en  than  in  m en. The 

difference between data by gender m ay resu lt  from  the 

differences in  general health . Yeast- related oral diseases 

are associated w ith  the body's defence m echanism s -  in  

im m unocom prom ised hosts, th eir  occurrence increases 

dram atically. We have reported p reviou sly that  in  th e 

present popu lat ion m en used sign if ican t ly few er 

m edicines than did the w om en (Närh i etal, 1992). 

In  elderly ind ividuals w ith  rem ovab le dentures, the 

frequent use of hyp osalivato ry m ed ications has been 

found to predispose to oral m ucosal diseases (Kreh er  

etal, 1991). Sim ilarly, in  ou r study popu lat ion , m ucosal 

lesions correlated p osit ively w ith  the num ber o f 

m edications used daily. M u lt ip le use of m ed icat ions 

decreases salivary output w ith  the subsequent 

consequences.

Traum atic ulcers are sm all p ain fu l lesions that m ost 

com m only develop w ith in  1- 2 days after the in sert ion  

of dentures, but m ay also be found  in subjects w ith  old , 

ill- f it t ing  dentures. The m ost com m on cause of these 

lesions is overex tended denture flanges (Budtz-  

Jorgensen, 1981). In  some cases m ucosal ulcers can be 

sym ptom less, w ith  patients unaw are of their p resence, 

In  this study population, p ract ically all u lcerat ions w ere 

related to com plete dentures and  w ere m ore freq uen t  

in  the low er jaw . Because the num ber of m ucosal u lcers 

was not very high, they are no t  considered to be 

the m ain m ucosal problem  am ong th is p op u lat ion . 

However, the association between m ucosal u lcers and  

squam ous- cell carcinom a should  alw ays be kept in  

m ind  w hen  treating patients w ith  th is type of lesion  

(Silverg lade & Stab lein , 1988).

© 1997 Blackwell Science Ltd, Journal of Oral Rehabilitation 24; 332-337
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - — ■— — - - - - — Tab le 2. Oral mucosal lesions

Men (n =  91) Wom en (n =  247) Total (« =  338) among the elderly in Helsink i

n (%) « (%) n (%)

No m ucosal lesions 58 (64) 152 (62) 210 (62)

Buccal mucosa

leukoplak ia 3 (3) 8 (3) 11 (3)
in f lam m ation 4 (4) 6 (2) 10 (3)
ulcers 1 (1) 6 (2) 7 (2)

Tongue and f loor of m outh

varicose veins 5 (5) 8 (3) 13 (4)
coated changes 9 (10) 16 (6) 25 (7)
ulcers 2 (2) 2 (1) 4 (1)

Angular cheilit is I (1) 19 (8 )* 20 (6)

M en  (n =  63) Wom en (n =  197) Total (« =  260) 

n {%) n (%) n (%)

Lesions related to rem ovable dentures

inf lam m ation 9 (14) 57 (29)* 66 (25)

ulcers 5 (8) 13 (7) 18 (7)

pap illary hyperplasia 6 (9) 12 (6) 18 (7)

f ibrot ic hyperp lasia 2 (3) 5 (3) 7 (3)

*P <  0*05, d ifference between m en and wom en.

CD (n =  213) ARPD  (« =  27) M RPD (n =  7)

n < %) n (%) n (%)

Max illa

in f lam m ation 41 (19) 6 (22) 1 (14)

ulcers 4 (2) 0 (0) 2 (29)

pap illary hyperplasia 12 (6) 1 (4) 0 (0)

fibrot ic hyperplasia 3 (1) 0 (0) 0 (0)

CD (n =  158) ARPD (« =  30) M RPD (« ;”  16)

n < %) n < %) n (%)

Mandib le

in f lam m ation 12 (8) 5 (17) 0 (0)

ulcers 10 (6) 0 (0) 0 (0)

pap illary hyperplasia 3 (2) 1 (3) 0 (0)

f ibrot ic hyperplasia 5 (3) 0 (0) 0 (0)

Tcible 3. Denture- related oral 

mucosal changes

CD, com plete denture; ARPD, acrylic rem ovable part ial denture; M RPD, m etallic rem ovable 

part ial denture.

The m ajo r ity of oral m ucosal lesions are benign in  

nature, but th ey m ay becom e m alig n an t  especially if  

local or system ic predisposing factors ex ist. Leukop lak ia, 

for exam ple, is one such precancerous lesion. In  their  

study of floor- of- the- m outh leukop lak ia, Kram er, El-  

Labban & Lee (1978) dem onstrated the high risk  of

p

© 1997 Blackwell Science Ltd, Journal of Oral Rehabilitation 24; 332-337

m alignant transform ation of these lesions. In  the present 

study population, leukoplak ias were found in  ten  

subjects (3 %),  w h ich  corresponds w ith  p revious 

findings (Ax éll, 1976).

In  th eir  study of 233 elderly people from  four d if feren t  

residential hom es in  the United  Kingdom , Hoad-
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Tab le 4. Denture hygiene habits among the study group

n = 236 %

Rinsing with water 35 15

Brushing under streaming water 175 74

Brushing with tooth-  or denture- paste 53 22

Use of disinfectant solutions 6 3

Several methods were used by same subject.

Reddick, Grant & Griffiths (1990) found that 7 9 % 

of the subjects w ith  com plete dentures cleaned their 

prostheses daily, a figure that was lower than among 

the present study population. In  the same study, the 

least- clean dentures were found among the elderly 

living  in old peoples' homes where the residents cleaned 

their dentures w ithout assistance. However, Hoad-  

Reddick etai (1990) also observed that m ucosal lesions 

were as frequent in the institutionalized as in  the home-  

living  elderly. The cleaning frequency of teeth and 

dentures does not tell us m uch about the efficacy of 

oral hygiene habits.

Daily oral hygiene has been reported to be the prim e 

preventive method for control of mucosal inflam m ation 

(Budtz- Jorgensen, 1979). Bloem  etal (1984) reported 

a statistically significant im provem ent in  the oral 

m ucosa of an edentulous patient who followed a home-  

care regim en of tissue- brushing for six ty days. In  the 

present study, mucosal cleaning showed a significant 

association w ith  the presence of m ucosal lesions. 

Although the m ajority of the edentulous complete-  

denture wearers reported cleaning their dentures and 

the underlying soft tissues regularly, m any of them  

still showed mucosal changes. The preventive effect of 

cleaning may not be as good in  the elderly as it  is in  

younger subjects. It  is obvious that reduced sight and 

reduced m anual dex terity of the elderly w ill lead to 

poor oral hygiene. It  has been suggested that the elderly 

believe that they should clean their teeth properly, 

but are not aware of the poor results of their efforts 

(Murtom aa & Meurm an, 1992). Mechanical cleaning 

should be combined w ith  the use of effective chem ical 

aids. More effort should be directed to the developm ent 

of m ore effective oral hygiene methods for the elderly, 

and elderly patients should be carefu lly instructed how 

to perform  good oral and denture hygiene. Oral 

inform ation alone is not an effective m ethod to enhance 

denture hygiene; the physical dem onstration of how to 

rem ove denture plaque has been shown to result in

long- term  im provem ent (Am bjornsen &  Rise, 1985). In  

old peoples' homes, professional help  w ith  cleaning the 

dentures is recom m ended. It  should be rem em bered 

that oral m ucosal lesions are of m u lt ifactorial orig in. A  

patient w ith  m ucosal changes m ay have inadequate 

oral hygiene habits as w ell as ill- f it t ing  dentures, but 

m ay also have some underlying  system ic diseases that 

lead to m ucosal lesions (Ax éll, 1992). The oral m ucosa 

should therefore be frequent ly ex am ined in  edentulous 

ind ividuals.
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