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INTRODUCTION

The physiological processes that take place from conception
to death are continuous and do not occur stepwise; development
merges gradually into maturation and ultimately aging.1

According to the UN, in 2002, 629 million people, or every
10th person of the world population, were aged 60 years or
above.2 WHO data for 2001 indicated that a healthy male aged
65 could expect to live 16 years more, and a healthy woman
another 20 years.3 One-third of the elderly aged eighty-five
years or more use healthcare facilities or nursing homes.
Chronic diseases, low income and social status of the elderly,
together with physiological changes caused by aging, affect
the condition of the stomatognathic system. Specific problems
which distinguish gerodontological patients from others occur
when their health disorders overlap and interfere with their
dental care; consummation of numerous and different
medications interferes with medications used in dentistry; or
their physical frailty limiting their mobility and making health
care facilities less accessible.4 Elderly patients face lack of
motivation, often related to different problems, whether
financial or psychological, because depression is more common
condition in the aged. Other difficulties include adaptation to
new prosthodontic appliances, compounded by communication
difficulties resulting from preexisting permanent damage to
sensory organs as part of the aging process.5 Gerodontology
as an interdisciplinary science studies healthy stomatognathic
system, but it also deals with curing and preventing illnesses
in the same system. The most important thing is to introduce a
team approach in which medical and dental experts work
together in treating patients of this age group.4

STOMATOGNATHIC SYSTEM AND AGING

Before 1940s, it was considered that tooth loss and complete
edentulism were inevitable consequences of aging. The
introduction of preventive dentistry in the middle of the 20th
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century made people aware that they could reach their old age
while still having their own teeth. The decline in the percentage
of the edentulous adults had some experts asking if and when
they should discontinue teaching the fabrication of complete
dentures. However, studies showed that the need for fixed and
removable prosthodontic appliances will grow in elderly
populations.6 Similar investigation showed that the need for
complete dentures will grow regardless of the fall in the
percentage of younger edentulous adults. US National
epidemiological research results show a 10% decrease in
number of edentulous patients in every decade.7 In a
multinational study, conducted between 1990 and 1994, the
oral health status and treatment needs of 19,845 subjects in
age groups 55 to 64, 65 to 74 and >74 years from Austria,
Byelorussia, Germany, Hungary, Italy, Poland, Slovenia and
the Czech Republic were determined. The oral health status of
the adult populations of all these countries was characterized
by a high rate of tooth loss and edentulism. In Germany, Poland,
the Czech Republic and Hungary, edentulism for the 55 to 64
years old varied from 17 to 20%. In Byelorussia and Austria
10% of the subjects were edentulous, 6, 7% in Slovenia, and
5, 8% in Italy. In the age group of 65 to 74 years old edentulism
increased even further; more than 1/3 of all subjects in the Czech
Republic, Germany and Poland had no teeth; in the Hungarian
sample the proportion exceeded 50%. Without significant
differences the lowest edentulism was recorded in the Italian
and Austrian samples.8 In north-east Germany, a study
considering dental status in the oldest population was made.
The results showed that 16% of the population between 60-
and 65-year-old was edentulous, and in the population aged
between 75 and 79 results showed 30%.9 Marcus et al studied
edentulism in New England in the 1990s and found that 36.7%
of 1156 examinees were toothless. The highest edentulous
percentage was found in the oldest group age, >85-year-old in
which 42% of women and 52% of men were complete
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edentate.10 In Denmark, a study of 16,690 subjects of all age
groups was undertaken to evaluate the Danish dental health
care system’s level of achievement for the year 2000, compared
to similar studies carried out in 1987 and 1994. In all, 8% of
interviewed persons were edentulous, while 80% had 20 or
more natural teeth. At the age of 65 to 74 years, 27% were
edentulous and 40% had 20 teeth or more; 58% wore removable
dentures. Goals for better dental health by the year 2000 were
achieved for 35 to 44-year-old, whereas the goal of more people
with functional dentition at the age of 65 years or older was
not achieved.11 Common opinion is that periodontal disease is
the most frequent cause of tooth loss in elderly population,
but, new studies showed that the cause for most tooth
extractions was caries.12,13 Tooth loss was studied in 145
healthy subjects aged 65 years and older. Findings suggest that
intake levels of calcium and vitamin D aimed at preventing
osteoporosis have a beneficial effect on tooth retention in
elderly.14 Elderly patients have a strong will to retain their
natural teeth for as long as possible, which increases the need
for manufacturing fixed prosthodontic appliances, bridges and
crowns, for patients of that age group.15 In the global overall
over 65-year-old population there is a large number of complete
denture wearers in at least one jaw, while one-third is
completely edentate. Despite the fact that using complete
dentures for therapeutical purposes is usual in this age group,
not every edentate person wears a denture.16 The research made
on elderly population in New England also showed that one-
third of the examinees wore their dentures while sleeping.
Problems caused by wearing dentures or patient’s
dissatisfaction were detected in 18% of cases.10 The purpose
of the study made on the group of 175 users of the nursing
homes in the city of Zagreb was to evaluate the condition of
prosthodontic appliances compared to chronic diseases and the
degree of patient’s mobility. In 82% of the examinees
replacement of old fixed and removable prosthodontic
appliances was necessary. The most common health problems
included cardiovascular and locomotory system diseases.17

Epidemiological study was made on 350 users of the nursing
homes in the city of Zagreb aged between 65 and 94 years.
The purpose of this investigation was to determine the condition
of teeth and prosthodontic appliances. The results showed
unsatisfactory condition of the appliances and teeth. From the
total number of examined patients 75% was edentulous. Of
264 edentulous persons, 50% did not wear dentures, 60% of
the appliances were graded unsatisfactory and needed to be
repaired or replaced. The need for conservative therapy, surgical
intervention or prosthodontic oral rehabilitation was recorded
in 85% of the patients.18 Similar study considering the type of
missing teeth, condition of prosthodontic appliances and the
need for new appliances was made by Croatian authors. Dental
status and anamnesis data were taken from 120 users of the
nursing homes in Zagreb. The teeth that were missing in most
cases were the first lower molars, and the most persisting teeth
were lower canines. In average, crowns were older and in worse
condition than the bridges. Complete dentures in lower jaw

were more stabile, but they had worse retention than those in
upper jaw. More than 82% of the examinees had the need for
prosthodontic appliance.19 Caloss et al20 investigated the effect
of denture stability on bite force and muscular effort and their
results indicated that denture instability probably prevents
denture wearers from using the full potential of their jaw
muscles, especially during unilateral biting and chewing, even
with two implants supporting the mandibular dentures.

Edentulous patients have difficulties chewing hard food,
even with dentures of good technical quality. Such persons
adjust their diet to compensate for their difficulties in chewing.
Harder and Coarser foods, such as fruits, vegetables and meats,
which are typically major sources of vitamins, minerals and
proteins, come to be regarded as either difficult or nearly
impossible to chew. Consequently, a tendency to favor softer,
more processed foods develops. However, these foods are
typically fairly high in fat and cholesterol content and may
also be lacking in vitamins and minerals. It is possible that
edentulous patients with poor nutrition may be at greater risk
for a variety of diseases. Individuals with low consumption of
vitamin A are known to be at greater risk for various forms of
cancer, heart disease and rheumatoid arthritis. Intake of less
than recommended levels of vitamin E is also associated with
various cancers, as well as both heart disease and Parkinson’s
disease. Vitamin C consumption below required levels can lead
to reduced immune system function and greater risks of
cardiovascular disease, myocardial infarction and hypertension.
Even with new conventional dentures, which improve ease of
chewing, dietary intake often remains unchanged.21,22 A study
conducted on 54 denture wearers was done with an aim and
use of the HEI (Healthy Eating Index) to find a connection
between the quality of dentures, chewing ability and amount
of nutrients introduced to the body by food and eating. The
subjects were divided in three groups according to the quality
of the dentures. The HEI index had low results regardless of
the quality of dentures and the ability to chew.23 There are also
characteristic changes to the periodontal area due to aging of
the individual. Aging evolves a rougher and thicker gingival
tissue and there are qualitative and quantitative changes of the
collagen. The aged periodontal ligament shows a lower amount
of fibroblasts and there are visible changes and irregularities
in its composition which changes the quality of gingival tissue.
Compared to the aging of the other tissues of the body the
changes to the cement are relatively regular, although the aging
thickens the cement five to ten times, apical more than cervical.
The changes to the alveolar bone due to aging are identical to
the changes in the other bones of the body.24 A study was done
in Japan to establish the risk factors that add to the development
of the gum disease in the elderly. The study included 4542
subjects; citizens of the city of Niigata which were all older
than 70 years. The results have shown that smoking and 6 mm
critical level of periodontal attachment add to the gum disease
in the older individual.25 The diseased gum deteriorates the
mechanics of the teeth and results in the tooth loss. Experts
from the University of Iowa have done a research on 65-year-
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old over the span of 13 to 15 years. They concluded that of 73
living subjects 45 of them lost all their teeth. The most frequent
loss occurred in molar region in both jaws, while the most
frequently persisting teeth were canine teeth and the maxillary
incisors. The authors of the study attributed the tooth loss to
the loss of periodontal attachment.26 Many studies show a
connection between diabetes and periodontal disease.27 New
studies show that the percentage of people with diagnosed and
undiagnosed diabetes is as high as 20% of the population28

and that 35% of adults between the ages of 30 and 90 suffer
from gum disease.29 However, a study of 2003 in Canada
showed a negligent connection between diabetes and gum
disease.30 There have been studies done to show a connection
between depression in the older population and gum disease,
caries and loss of teeth. Epidemiological studies done in the
United States show that depression is the most diagnosed
psychiatric illness of the aged.31 A group of Swedish scientists
have also shown that people suffering from depression have a
higher incidence of gum disease. The studies were done on the
298 citizens of the city of Jonkoping aged between 50 and 80
years. The results have confirmed the traumatic life experiences
such as the loss of spouse add to the development of gum
disease.32 A study in Denmark concluded that people living
alone or have been alone for the last 7 years and are unhappy
with their social life have a higher incidence of decay than the
people who live with a partner and are happy with their social
interaction.33 Persson et al also studied the issue and came to
conclusion that depression is not connected to the higher risk
of gum disease, but is connected to the tooth loss and chronic
diseases.34 Old age chronic illnesses contribute to the
deterioration of oral mucosa, as well as the local irritations due
to inadequate prosthodontic appliances, tend to develop oral
problems. The oral mucosa in the elderly is different compared
with that of younger individuals, due to processes such as
development of the epithelium thinning, lower cellular
proliferation, loss of submucosal elastine and fat, as well as
the increase in the fiber of connecting tissue and degeneration
of the collagen. Visible clinical manifestations of this condition
are an atrophy of the oral mucosa, loss of the elasticity and
movement, resulting in the tissue changes that lead to traumas
and infections. Oral mucosa provides an anatomical barrier
whose vulnerability increases with age. The oral mucosa suffers
the similar changes to the skin, as studied by MacEntee et al.35

The purpose of the study done in Istanbul was to determine the
degree of mouth hygiene, the cleanliness of dentures and the
presence of yeast infections and stomatitis in the elderly
population. The results of the study showed that 55.7% had
symptoms of stomatitis, of which 44% had local, diffuse or
granular character. The Candida albicans infection was found
in 38.6% of the subjects. The poor denture hygiene was the
case in 48.6%, while 15.7% of the examinees had excellent
denture hygiene.36 Axelsson and Lindhe studied the oral
hygiene in the elderly and the handicapped patients, and in
1987 they proved that chlorhexidine spray was an easy method
in the chemical plaque control.37 In 2003, aim of the study

made on 13 clients of the Grenadian home for the aged, was to
determine an effect of the daily to twice daily usage of the
0.2% chlorhexidine spray. The results showed that there was
no difference in the daily and twice daily usage of the spray.38

Due to the changes in the periodontal tissue and the receding
gums, the roots are exposed with or without presence of the
tooth decay. Bacterially rich exposed cervical tooth area
becomes prone to tooth decay due to a deposit of plaque and
calculus. Also there is a shrinking of the endodontic space,
more frequent in males and patients suffering of arthritis, gall-
bladder and kidney stones, arteriosclerosis and hypertension.39

The older people in many cases suffer from hard and soft dental
tissues illnesses of different etiology that can contribute to the
necrotic changes of the pulp and the loss of tooth vitality. The
therapy prescribed in these cases is tooth extraction or
endodontic treatment which is usually not a common decision
because of root canal obliterations, as well there is an opinion
that such treatment on distal teeth in older patients is not worth
the effort. Therapies that involve planning are essential in
keeping the teeth that will play a crucial role in retention of
removable partial dentures and preservation of alveolar bone.
An infection of the root canal in healthy older patients will not
diminish the success of the endodontic therapy.40 The Swedish
study showed that aging combined with different factors such
as lowered salivation, presence of lactobacillus and
Streptococcus mutans, number of teeth, number of smoked
cigarettes daily, oral hygiene and the combination of prescribed
medication increases risk toward tooth decay.41

CONCLUSION

Aging of the individual is manifested at all levels of the
organization hierarchy, from the macromolecular to that of the
population. Although death is the unequivocal end result of
the aging processes, an important consequence for health care
delivery is the increased incidence of impairment, disability
and handicap in the aging population. There are specific
consequences to the aging of the stomatognathic system. The
aging, first of all, brings changes in the oral mucosa and the
salivary glands, lowered elasticity of the periodontal tissues
resulting in the biomechanical problems of the teeth. To these
conditions, one can add the decrease in a number of teeth crucial
in the chewing process and breakdown of food into smaller
pieces to aid digestion and the transference of nutrients
throughout the body. The population studies referred a larger
number of subjects of all age groups over 65 years with different
access to medical and dental care, standard of living of the
individual and the country the individual lives in. There will
be an increase in the number of aged patients with dental
problems; hence, many of the studies done today consider the
different factors affecting the medical and dental health of this
particular group within the overall population. Structured and
methodical analyses of the problems are necessary to enable
effective, preventative and therapeutic medical and dental care
of the older population.
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