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ABSTRACT

Objectives: To obtain information about
oral hygiene and prosthetic habits, identify
lesions, evaluate oral rehabilitation and
verify if there is a relationship between
sleeping with dentures and denture stoma-
titis (DS). Methods: An observational study
was carried out with the target population
being elderly people from the Lajes do Pico
Social Centers. Data was collected through
a questionnaire, observation of the oral
cavity and existing rehabilitation. The ques-
tionnaire collected information on oral hy-
giene habits and prosthetics. Oral observa-
tion identified the tooth loss and mucosal
lesions. The state of conservation and ad-
aptation of the prostheses was assessed.
The data was statistically analyzed using
the Chi-square test (a = 0.05). Results: 67
elderly participants were included in the
study, all of them with missing teeth. The
most common type of prosthesis was the
Acrylic Denture. Most of the dentures were
unstable and 55.55% of the elderly re-
ported having them for more than 10
years. The elderly brushed their dentures
with toothpaste and 97.78% said they
cleaned them once a day, just like their
teeth. Almost half reported always sleeping
with their dentures and 69.56% left them
submerged when they were removed. The
most prevalent lesion was DS, present in
69% of the elderly, which was not proven
to be related to the habit of sleeping with
dentures. Conclusion: Regular oral and
prosthetic hygiene habits were confirmed
in the population studied, but they were
unaware of the importance of resting their
dentures every day, as well as other im-
portant aspects related to oral health.
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INTRODUCTION

According to the WHO, the number and
proportion of elderly people in the world
population is increasing. In 2019 the num-
ber of elderly people was around one bil-
lion, and it is expected to reach 2.1 billion
by 2050. Improved living conditions, pro-
gress in health care and the implementa-
tion of public health measures are consid-
ered the main factors for the demographic
growth in the elderly age group (OMS,
2024).

As the population ages, there is also an
increase in disabling conditions, as well as
in diseases associated with ageing, such as
chronic diseases (Melo, 2024). In terms of
oral health, the elderly show high rates of
tooth loss, dental caries, periodontal dis-
ease, xerostomia and a higher incidence of
oral cancer (Amorim et al., 2012).

Tooth loss has both physical and emo-
tional impacts. Once the ability to chew is
compromised, food selection becomes lim-
ited, increasing the risk of nutritional defi-
ciencies and the onset of other diseases.
Lack of teeth also makes communication
difficult and leads to a loss of self-esteem,
which can lead to social isolation and trig-
ger depression (Melo, 2024; Corte-Real et
al., 2011).

According to data from the OMD's VIII
National Oral Health Barometer of 2024,
less than half of the Portuguese have com-
plete dentition (OMD, 2024). Of the Portu-
guese with missing teeth, 57.1% have no
rehabilitation at all, 14.6% say they have
fixed rehabilitation and 41.0% say they
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have removable prostheses (OMD, 2024).
This rehabilitation option is the most
sought after since it is the least expensive
and of easiest access.

The use of removable dentures requires
special care, including cleaning them,
maintaining them and periodically check-
ing their condition. If this care is neglected,
complications may occur, such as the de-
velopment of oral lesions. Oral lesions as-
sociated with the use of dentures include
Inflammatory Fibrous Hyperplasia (IFH),
Angular Cheilitis (AC), Traumatic Ulcers and
Denture Stomatitis (DS) (Corte-Real et al.,
2011; Grover et al., 2022). The greater sus-
ceptibility of the elderly to developing oral
lesions is related to changes in the oral mu-
cosa as a result of the ageing process. The
decrease in the thickness of the epithe-
lium, resulting in less tissue resilience,
combined with the reduction in blood sup-
ply, which slows down nutrition and im-
pairs tissue regeneration, makes the mu-
cosa more sensitive to external aggressions
and more prone to lesions (Ribeiro et al.,
2009; Silva and Goldenberg, 2001).

In Portugal, a quarter of the Portuguese
population is made up of elderly people
(INE, 2024). In an increasingly ageing popu-
lation that often uses removable prosthe-
ses, it is pertinent to carry out studies on
this subject. Therefore, the aim of this
study was to collect data on oral hy-
giene/prosthetic habits, the types of dental
prostheses used and the most prevalent le-
sions affecting the oral cavity of the elderly
ontheisland of Pico, in the Azores. Further-
more, to understand whether there is a re-
lationship between the habit of sleeping
with dentures and the presence of pros-
thetic stomatitis.
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METHODS

This observational study targeted the is-
land of Pico, with a convenience sample of
autonomous elderly people who attended
social centers in the municipality of Lajes
do Pico. The study was authorized by the
Ethics Committee of the Faculty of Dental
Medicine of the University of Lisbon (No-
vember 2023).

A written invitation was sent to the six
social centers in the municipality of Lajes.
The invitation explained that the aim was
to carry out questionnaires and, in some
cases, to observe the oral cavity and the re-
habilitation used by the participants. Fol-
lowing affirmative responses from the cen-
ters, a briefing session was held with all the
potential participants in each center. After
individual consent, the data collection
phase was carried out.

Data was collected through a question-
naire, the observation of the oral cavity and
rehabilitations. The paper questionnaire
consisted of 21 short-answer questions,
and it was based on existing questionnaires
that had already been applied (Barcelos et
al., 2017; Neves 2011), with minor changes
to better fit the objectives of the study. Two
researchers validated the relevance and
clarity of the questions.

Qualitative variables relating to oral hy-
giene were studied, such as frequency of
brushing, use of dental floss, type of brush,
mouthwash and toothpaste, as well as var-
iables relating to the use of removable den-
tal. These variables were the usage of
protheses by the elderly, the type of pros-
thesis, the frequency and the means of hy-
giene, the daily rest of the prosthesis (ei-
ther at night or during the day), the use of
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fixing paste, the degree of satisfaction with
the prosthesis and the presence of any le-
sions on the mucosa. Quantitative varia-
bles such as the number of natural teeth
present, the age of the prosthesis and the
time of the last visit to the dentist were also
studied.

The questions were verbalized by the re-
searcher and answered by the elderly. In-
traoral and prosthetic observations were
then made and recorded. The entire pro-
cess of collecting data from the partici-
pants was carried out anonymously and
the clinical examination of the oral cavity
was only observational. The evaluation of
the oral mucosa and gums to detect the
presence of oral lesions was done without
the prostheses inserted.

The oral cavity was observed with the
participant seated and the researcher
standing, using artificial light (pocket flash-
light) and only a mask and disposable
gloves were used between each partici-
pant.

When lesions were identified on the oral
mucosa, the participant was asked for per-
mission to take photographs of them, and
their identity was not disclosed in any of
them. The clinical criteria for diagnosing
the lesions are summarized in Table 1.

Table 1 — Criteria for lesions diagnosis According to:
Corte-Real et al., 2011 and Grover et al., 2022.

Lesion Criteria for diagnosis

Inflamma- Increased volume of soft tissue with
tory Fibrous normal color and firm consistency; usu-
Hyperplasia  ally asymptomatic, located on the buc-

cal or lingual side of the residual ridge.
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Angular Uni- or bilateral inflammatory process

Cheilitis of the labial commissures with painful
symptoms

Traumatic Very painful lesions, with a central area

ulcer of ulceration, covered or not

by a fibrinous purulent membrane

Denture Lesion generally affecting the palate
Stomatitis and/or adjacent residual ridge with
three stages:

Type | - punctuated and localized ery-
thematous areas.

Type Il - diffuse and generalized ery-
thematous areas.

Type Il - hyperemic mucosa with a nod-

ular appearance.

This data collection took place between
December 21, 2023, and March 27, 2024,
resulting in a total of 6 visits, one to each of
the social centers, with only one observa-
tion of each elderly person.

Statistical analysis was done using SPSS
version 29 (IBM SPSS Statistics, New York,
NY, USA). Descriptive statistics were carried
out on all the variables, with relative and
absolute frequencies, and statistical infer-
ence between the habit of sleeping with
dentures and the existence of DS, using
Pearson's chi-square test (a = 0.05).

RESULTS

The 6 social care centers invited agreed
to participate. Of the 140 people registered
at the centers, 67 agreed to take part in this
study, giving a participation rate of 47.8%.
The distribution of participants among the
six existing day care centers was 14 partici-
pants in Sao Jodo, 10 in Lajes do Pico, 10 in
Ribeiras, 10 in Calheta do Nesquim, 9 in
Piedade and 14 in Ribeirinha. Individuals of
both sexes took part in the study, 18% male
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and 82% female. The observed age was be-
tween 65 and 90, with an average age of
73.9 (Table 2).

Table 2 — Sample characterization

Variable Categories N %
Sex Female 55 82.1
Male 12 17.9
Age 65-69 22 32.8
(years)
70-74 11 16.4
75-79 18 26.8
80-84 13 19.5
85-89 2 2.9
>90 1 1.5
Parishes Séo Joao 14 20.9
of the
Pico
Lajes do Pico 10 14.9
Ribeiras 10 14.9
Calheta de 10 14.9
Nesquim
Piedade 9 13.5
Ribeirinha 14 14.9
Missing 0-6 13.4(9)
teeth
7-13 22.4(15)
14-20 26.9(18)
21-28 37.3(25)

When assessing missing teeth, the third
molar was not counted. It was found that
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all individuals observed had some degree
of tooth loss with the lowest number of
missing teeth being 1, observed in just one
individual. At the other extreme, 14 indi-
viduals were totally edentulous. The aver-
age number of missing teeth was 16.98 (=
17 teeth) (Table 2).

Regarding the oral hygiene methods,
complete toothless individuals were ex-
cluded, making a total of 53 elderly people
answers. Half of these (52.8%) reported
brushing only once a day. Around 96% re-
ported using toothpaste when brushing.
Regarding the use of methods to remove
interproximal plaque, either by flossing or
brushing, the most prevalent answer was
“Never” in 85% of the sample, and this was
the same for both methods (Table 3). For
the total 67 participants, as an oral hygiene
method, it was observed that 30% do a
mouthwash one or two times a day (Table
3).

Table 3 — Oral hygiene methods

Variable Categories %(n)
Tooth brushing Never 3.7(2)
frequency
Sometimes 3.7(2)
1 time per day 52.8(28)

2 times or more per 39.6(21)

day
Use of tooth- Yes 96(51)
paste

No 4(2)
Use of dental Never 84.9(45)
floss

Sometimes 15.1(8)
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1 time per day

2 times or more per

day
Use of interden-  Never 84.9(45)
tal brush
Sometimes 13.2(7)
1 time per day 1.9(1)
2 times or more per
day
Use of mouth- Never 25.4(17)
wash
Sometimes 46.3(31)
1 time per day 17.9(12)
2 times or more per 10.4(7)
day

Of the sample studied, 22 elderly people
did not have prostheses and 45 had a re-
movable rehabilitation. Of these, 27 indi-
viduals (60%) had prostheses in both
arches and 18 (40%) had prostheses in only
one jaw. Of the 18 individuals, 17 (37.78%)
had only upper prostheses and only 1
(2.22%) had only a lower denture. In addi-
tion, 2 individuals had implants as a means
of retaining their complete lower acrylic
dentures (Table 4).

Table 4 — Prosthetic rehabilitation

Variable Categories %(n)

Existence of Maxilla and mandib- 60 (27)

rehabilitation ula

Only maxilla 37.8(17)

Only mandibula 2.2(1)
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Type of pros- Complete denture 58(42)

thesis
Partial Acrylic pros- 21(15)
thesis
Partial metal frame- 21(15)
work prosthesis
Age of reha- 1year 6.7(3)
bilitation
2-5years 26.7(12)
5-10 years 11.1(5)
>10years 55.5(25)
Satisfaction Yes 69(31)
with rehabili-
tation
No 31(14)
Retention Good 43(19)
and stability
of rehabilita-
tion
Bad 57(26)
State of con- Good 26(12)
servation of
the prosthe-
sis
Reasonable 56(25)
Bad 18(8)
Use of fixa- Yes 18(8)
tion paste for
prostheses
No 82(37)

The oral cavity and prostheses of the 45
elderly people with prostheses were
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observed. A total of 90 arches were evalu-
ated, 72 of which (80%) were rehabilitated,
while the remaining 18 arches (20%) did
not have any type of rehabilitation. Of the
72 rehabilitations, the most prevalent type
of prosthesis was the Acrylic Complete
Prosthesis (ACP), seen 42 times (58.33%),
followed by the Acrylic Partial Prosthesis
(APP) and the Cobalt-Chromium Partial
Prosthesis (CCPP), both seen 15 times each
(20.8%). Most of the elderly (55.6%) said
they had been using the same prosthesis
for more than 10 years, while some also
said they had been using it for more than
40 years and had only one prosthesis in
their entire lives. When asked about their
satisfaction with their prosthesis, 31 (69%)
said they were satisfied with it and 14
(31%) said they were not satisfied with
their current prosthesis, the main reason
for their dissatisfaction was it being too
“loose” and unstable (Table 4).

Evaluating the 72 removable prostheses
in terms of retention and stability, it was
found that most of them (57%) were mal-
adjusted and lacked retention. The condi-
tion of the prosthesis was rated “Good”,
“Reasonable” and “Poor”, with the pres-
ence of bacterial plaque, tartar or
wear/change in color leading to a “Reason-
able” rating, the lack or fracture of any
component of the prosthesis guaranteeing
a “Poor” rating and, if there was nothing to
point out, a “Good” rating. 56% Of the
prostheses were in reasonable condition.
The question of whether a fixing paste was
used to help retain the prosthesis had 37
elderly people said they didn't use any fix-
ing paste (82.22%), while the other 8 said
they used fixing paste (17.78%) (Table 4).
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Regarding the daily hygiene of dentures,
of the 45 elderly people with dentures, 44
said they cleaned them every day (97.78%).
The most prevalent type of brush used for
prosthesis hygiene was a toothbrush. The
product most used for prosthesis hygiene
was toothpaste (67%) (Table 5).

Table 5 — Prosthetic hygienic habits

Variable Categories %(n)
Hygiene of the Daily 97.8 (44)
prosthesis
Sometimes 2.2(1)
No 0(0)
How to make Toothbrush 82.2(37)

prosthesis hy-

gienic
Denture brush 15.6(7)
Other (nails brush) 2.2(1)
Product to Toothpaste 67(30)
make prosthe-
sis hygienic
Only water 11(5)
Other  (efferves- 22 (10)
cent tablets, soap)
Sleep with the Always 35.6(16)
prosthesis
Sometimes 15.6(7)
Never 48.8(22)
Rest the pros- Always 6.7(3)
thesis during
the day
Sometimes 8.9(4)
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Never 84.4(38)
Where do you Water 69.6(16)
place the pros-
thesis when
you rest?
Stay in a dry place 21.7(5)
Water with effer- 8.7(2)
vescent tablets

Regarding the daily resting of the pros-
thesis, it was observed that almost half of
the elderly sleep with their prosthesis
(48.88%). When asked if they rest the pros-
thesis during the day most of the elderly
(84.44%) said they did not rest during the
day (Table 5).

Only 23 of the 45 denture wearers re-
sponded to the question of where they put
their dentures during rest time. This was
because the remaining 22 elderly people
almost never take their dentures out of
their mouths (they sleep with their den-
tures in and don't rest during the day). The
majority (78%) leave their dentures sub-
merged in liquid, with water (69.56%) be-
ing the most common (Table 5).

When asked how often they visited the
dentist, almost half of the individuals said
they had done it a year ago or less, and
some even said they had regular appoint-
ments every 6 months or every year.

When assessing the oral mucosa using
the clinical criteria defined in Table 1, 25 le-
sions were identified, all of which were
found in females, the most prevalent being
Denture Stomatitis (DS). Within DS, the
most prevalent was Type | (44.4%) de-
tected in 8 elderly people, followed by Type
I1 (38.9%) and finally Type Ill, detected only
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3 times (16.7%). The second most preva-
lent lesion was angular cheilitis (AC), iden-
tified in 4 elderly people (Figure 1). Pear-
son's chi-square test was carried out to as-
sess the relationship between sleeping
with the prosthesis and the existence of DS,
and no statistically significant relationship
was shown between the two variables (p =
0.127).

Figure 1 - Prevalence of oral lesions (%).

Denture Stomatitis

Others

rehabilitation. Of the 45 who had rehabili-
tations, 27 (60%) had prostheses in both
arches, 17 (37.78%) had only upper pros-
theses and 1 (2.22%) had only lower pros-
theses. The possible explanation lies in the
fact that the last teeth to be lost are those
in the fifth sextant and that the elderly
have an aesthetic priority for the upper
jaw. These results are not surprising, given
that the Oral Health Barometer states that
almost 50% of Portuguese people have no
rehabilitation to replace missing teeth
(OMD, 2024).

Most elderly people with one or more

Typel .
Typell natural teeth reported brushing once or

Traumatic ulcer

Angular Cheilitis

Inflammatory Fibrous Hyperplasia
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DISCUSSION

Most participants in this study were fe-
male (82%), aged between 65 and 90 and
with an average age of 73.9 years. This may
be since women tend to live longer than
men and are also more proactive and take
part in group activities, in this case, attend-
ing social centers (Agostinho et al., 2015).

Regarding missing teeth, it was ob-
served that no individual had complete
dentition, with the most prevalent group
being 21 to 28 missing teeth, making up
37.3% of the sample. The data presented is
consistent with those observed in the
OMD's VI, National Oral Health Barome-
ter of 2023 (OMD, 2024).

Among the elderly with missing teeth,
not all had prostheses to replace the miss-
ing teeth. Of the 67 elderly people ob-
served, 22 did not have any type of
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fypelll twice a day, and only two reported never

brushing, these being the same elderly
people who reported not using toothpaste.
Coincidentally, both individuals only had
one tooth in their mouths, so this could be
the reason why they are careless when it
comes to oral hygiene.

Regarding the elderly who reported
brushing only once a day, it would have
been relevant to assess when they brush
their teeth, as this affects the risk of dental
caries, however this was not done due to
the limited time for data collection and the
desire to give greater importance to the
presence or absence of lesions.

Most of the dentures observed (57%)
were maladjusted and lacked retention.
This was verified by manipulating the pros-
thesis in the patient's mouth to see
whether it detached easily and if the seal-
ing effect was present, or if the prosthesis
oscillated horizontally over the patient's
edentulous ridge. While the present study
revealed that 17.78% of the elderly re-
ported using aids to fix their dentures, Cas-
tellucci Barbosa et al. (2008) observed that
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only 8% of their sample had used adhesives
to help fix their dentures.

Although most of the elderly reported
being satisfied with their current rehabili-
tation, even though it was observed that it
was not adapted/retentive, part of the
sample (31%) reported not being satisfied
with their prosthesis. These elderly people
showed some resistance to change and
even said they were too old to go through
the process of having a new prosthesis
made. In general, the elderly has a certain
tendency to adapt, coming to terms with
the deterioration of their oral conditions
during the ageing process (Agostinho et al.,
2015). Most of the elderly reported using
the same prosthesis for more than 10
years, with some even reporting that they
had had the prosthesis for more than 40
years and had only one prosthesis in their
entire lives. Agostinho et al. (2015) also ob-
served that several elderly people have
been using the same prosthesis for more
than 20 years. This can be explained by the
increased difficulty in going to dental ap-
pointments, both due to reduced mobility
and the cost involved.

About denture hygiene, almost all the
elderly said they cleaned their dentures
every day, and only one said they did it
sometimes. The most prevalent type of
brush used to clean dentures was a tooth-
brush and the product most used to clean
them was toothpaste. These results cor-
roborate those obtained by and Castellucci
Barbosa et al. (2008) and Barcellos et al.
(2017). A lack of knowledge on this subject
was confirmed, as toothpaste is not the
most suitable product for prosthesis hy-
giene due to the presence of abrasive
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agents that wear down the acrylic of the
prostheses.

About resting the prosthesis at night, it
was observed that almost half of the el-
derly in the sample sleep with their pros-
thesis (48.88%). In addition, 14 elderly peo-
ple (31%) reported almost never removing
their dentures from their mouths. Castel-
lucci Barbosa et al. (2008) also found that
most individuals (64%) in their sample
sleep with their dentures, and they do not
remove them at any time during the day
other than to clean them. This is possibly
since in the past it was recommended to
sleep with the dentures, as it was believed
that this helped with the adaptation pro-
cess. Nowadays, it is known that the con-
tinued presence of dentures in the oral cav-
ity is closely related to increased DS, and it
is recommended to rest for at least 8 hours
a day so that the tissues can recover.

Of the elderly who rested their dentures
for at least 8 hours, 67.74% reported leav-
ing their dentures submerged in liquid,
with water being the most used. This result
was unexpected and unlike that observed
by Barcellos et al. (2017), who found that
26.7% of respondents used a mixture of
water and sodium hypochlorite, none of
the elderly in this study used this method
of cleaning their dentures.

As for the frequency of visits to the den-
tist, almost half of the individuals (49.25%)
reported having seen a dentist in the last
year or less, with some even reporting reg-
ular visits every 6 months or annually.
Saintrain et al. (2013) found in their study
that 21% of the sample of 262 individuals
reported having seen a dentist in the last
year, a much lower percentage than that
obtained in the present study.
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Regarding the prevalence of injuries
caused using removable prostheses, DS
was the most observed injury, with Type |
being the most prevalent, followed by AC.
These data are in line with the studies by
Barcellos et al. (2017) and Ocampo et al.
(2020).

The statistical analysis did not reject the
null hypothesis, as there was no statistically
significant association between the use of
dentures during sleep and the presence of
DS. These results are in contradiction with
Cankaya et al. (2020) who concluded that
DS has a significant relationship with the
absence of daily denture rest. It is im-
portant to consider that the sample size of
the present study was relatively small, and
this limits statistical power, making it more
difficult to detect a true relationship.

Although this study aims to contribute
to the study of this issue, it does have some
limitations, such as the fact that the sample
was small and restricted to a very limited
geographical area. Therefore, the results
obtained cannot be extrapolated to the na-
tional territory but are limited to character-
izing a specific population on the Pico Is-
land. However, they may be useful in defin-
ing health promotion policies on this popu-
lation.

CONCLUSIONS

Within the limitations of this study, it
was observed that most of the elderly did
not have basic knowledge of the proce-
dures for correct oral and prosthetic hy-
giene.

The most frequently observed type of
prosthesis was acrylic dentures. A signifi-
cant percentage of the elderly had prosthe-
ses that needed to be fitted or replaced.
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The most prevalent oral lesion was DS.
No association was found between the
presence of DS and the habit of sleeping
with dentures.
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