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ABSTRACT 
IntroducEon: Oral health is crucial for the 
well-being of older adults, influencing 
nutriKon, systemic health, and quality of 
life (QoL). This study invesKgates the 
associaKons between oral health literacy 
(OHL), oral hygiene pracKces, body mass 
index (BMI), denture use, and oral health-
related quality of life (OHRQoL). Methods: 
A sample of 21 parKcipants (aged 65+) from 
a social center in Greater Porto, Portugal, 
was recruited. Data collecKon included 
sociodemographic informaKon, clinical oral 
examinaKons, BMI, denture use, and 
OHRQoL assessment using the Geriatric 
Oral Health Assessment Index (GOHAI). 
OHL was measured at three Kme points: 
before, immediately aaer, and four days 
following an educaKonal intervenKon. 
StaKsKcal analyses included Spearman's 
correlaKon and Mann-Whitney U tests. 
Ethical approval was granted by the 
Fernando Pessoa University Ethics 
Commigee (FCS/MED 447/23). Results: 
Denture use was associated with improved 
QoL, with proper usage correlaKng with 
beger OHRQoL. Higher OHL was linked to 
more effecKve hygiene pracKces. GOHAI 
results idenKfied discomfort as a primary 
concern, and denture use negaKvely 
impacted funcKonal and psychological 
dimensions of OHRQoL. The average BMI 
fell within the overweight range, also 
influencing OHRQoL. The educaKonal 
intervenKon significantly enhanced and 
maintained literacy scores over Kme. 
Conclusion: BMI, denture hygiene, denture 
use, and OHL may influence OHRQoL in 
older adults. EducaKonal intervenKons can 
improve OHL and outcomes, emphasizing 
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the need for strategies to enhance well-
being in the elderly populaKon. 
 
Keywords: odontogeriatrics; ageing; 
quality of life; oral health literacy; 
community oral health. 
 
INRODUCTION 
The global ageing populaKon has led to an 
increased prevalence of chronic diseases 
and a growing demand for geriatric 
healthcare (Gomes et al., 2015; Rekhi et al., 
2016). Despite its criKcal role in overall 
health, oral health is oaen overlooked in 
older adults. Evidence indicates that poor 
oral health significantly affects nutriKonal 
status, systemic health, and social well-
being (Liu et al., 2022). CondiKons such as 
dental caries, periodontal disease, and ill-
finng dentures can impair digesKon, 
restrict dietary choices, and accelerate 
cellular ageing. Portugal exhibits a 
parKcularly pronounced ageing trend (INE), 
with many older adults facing challenges in 
maintaining proper oral hygiene due to 
limited knowledge, financial constraints, 
physical impairments, and restricted access 
to dental care (Rocha, L. L. D., 2016). 
AddiKonally, caregivers oaen lack the 
necessary training to provide adequate oral 
hygiene support (Bashirian et al., 2023). 
This study explores the relaKonship 
between OHL, oral hygiene pracKces, BMI, 
denture use, and OHRQoL in older adults in 
Greater Porto. It also evaluates the 
effecKveness of an educaKonal 
intervenKon in improving OHL and 
promoKng beger oral health outcomes. 
 
 
 

METHODS 
This intervenKon study was conducted with 
a convenience sample of 21 parKcipants 
(aged 65+) recruited from a social center in 
Porto, Portugal. Ethical approval was 
obtained from the Fernando Pessoa 
University Ethics Commigee (FCS/MED 
447/23), and all parKcipants provided 
informed consent. Data collecKon included 
sociodemographic informaKon (age, 
gender, educaKon level, and other relevant 
variables) and a clinical oral examinaKon 
assessing caries, periodontal disease, and 
prosthesis condiKon. BMI was calculated 
using the formula: BMI = weight (kg)/height 
(m)². Denture use was assessed regarding 
type, frequency, night-Kme use, and 
hygiene pracKces. The GOHAI, a validated 
tool for evaluaKng OHRQoL in older adults, 
was administered to assess physical, 
psychological, and social impacts of oral 
health. OHL was evaluated through a 
structured quesKonnaire at three Kme 
points: before, immediately aaer, and four 
days following the intervenKon. 
ParKcipants received an Oral Health 
Booklet developed for the study and 
agended an educaKonal session led by a 
qualified dental professional. The session 
covered proper toothbrushing techniques, 
denture cleaning, the importance of 
regular dental visits, and the link between 
oral and systemic health. StaKsKcal 
analyses were conducted using SPSS. 
Spearman's correlaKon coefficient 
assessed relaKonships between conKnuous 
variables, while the Mann-Whitney U test 
compared independent groups. StaKsKcal 
significance was set at p < 0.05. 
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RESULTS 
The sample of this study included 21 
parKcipants, 61.90% (n=13) female and 
38.10% (n=8) male, aged between 70 and 
89 years (M=79.57; SD=6.79). Regarding 
residence, 85.70% (n=18) lived in urban 
areas, while 14.30% (n=3) resided in rural 
areas. In terms of marital status, 14.30% 
(n=3) were single, 23.80% (n=5) married, 
47.60% (n=10) widowed, and 14.30% (n=3) 
divorced. As for educaKonal againment, 
71.40% (n=15) had completed primary 
school, 4.80% (n=1) secondary school, and 
23.80% (n=5) higher educaKon (Table 1). 

 
The mean BMI of the study participants 
was 25.63 (SD ± 4.87), indicating 
considerable variation. The lowest 
recorded BMI was 14.01, and the highest 
was 33.49, reflecting a range from 
underweight to obese, with the overall 
average falling within the overweight 
category (Table 2). 
Table 2 
Body Mass Index 

 

 
Table 3 presents the duration since 
participants' last dental appointment, with 
a focus on individuals who have not seen a 
dentist in over three years. The data shows 
that 23.80% (n=5) of participants had a 
consultation within the last 6 months, 
while 38.10% (n=8) had their last visit 
approximately one year ago (2023). 
Additionally, 9.50% (n=2) had their last 
appointment two years ago (2022). 
Notably, 28.60% (n=6) had not visited a 
dentist for over three years (2021). 

 
Table 4 presents data on denture use 
among participants, including the duration 
of use, type of prosthesis, and adaptation. 
Most participants, 61.90% (n=13), use 
dentures, while 38.10% (n=8) do not. 
Regarding the duration of use, 7.70% (n=1) 
have worn dentures for 6 months, 15.40% 
(n=2) for 1 year, 7.70% (n=1) for 2 years, 
and 69.20% (n=9) for over 3 years. In terms 
of prosthesis type, 69.20% (n=9) use partial 
dentures, and 30.80% (n=4) use full 
dentures. Regarding adaptation, 53.80% 
(n=7) reported proper fitting, while 46.20% 
(n=6) experienced maladaptation. This 
finding highlights the potential negative 
impact of maladaptation, which can lead to 
discomfort, impaired mastication, reduced 
speech, and dissatisfaction with the 
prosthesis. 
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Table 5 presents hygiene practices related 
to denture care among the participants. It 
details the frequency of brushing, type of 
brush used, disinfection methods, use of 
fixatives, and the timing of the last denture 
adjustment. Of the 13 denture wearers, all 
reported brushing their dentures, though 
this may not accurately reflect actual 
practices. Among them, 38.50% (n=5) 
brush once a day, 46.20% (n=6) brush twice 
a day, and 15.40% (n=2) brush three times 
a day. Most participants (84.60%) use the 
same toothbrush for both their teeth and 
dentures, while 15.40% (n=2) use a 
specialized denture brush. 
Regarding disinfection, 53.80% (n=7) 
reported disinfecting their dentures, while 
46.20% (n=6) do not. Disinfection methods 
included disinfectant tablets (38.50%, n=5), 
toothpaste (53.80%, n=7), and a water-
Tantum Verde® solution (7.70%, n=1). Only 
15.40% (n=2) use denture fixatives, while 
84.60% (n=11) do not. Regarding 
adjustments, 15.40% (n=2) had their 

dentures adjusted one year ago, another 
15.40% (n=2) two years ago, and 15.40% 
(n=2) more than three years ago. 
Additionally, 23.10% (n=3) reported never 
having had their dentures adjusted, and 
30.80% (n=4) could not recall the last 
adjustment date (Table 5). 

 
Table 6 presents the results of the pre-
training questionnaire, designed to assess 
participants' OS literacy. The questionnaire 
consisted of 10 questions, with correct and 
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incorrect responses recorded for analysis 
of pre-existing knowledge (see Appendix 
E). The results show considerable variation 
in participants' OS knowledge. For 
example, 85.70% of participants answered 
questions 4, 8, and 10 correctly, 
demonstrating strong understanding of 
these topics. However, over half of the 
participants (52.40%) answered questions 
1 and 6 incorrectly, highlighting areas of 
limited knowledge that should be 
addressed in the training. 

 
Table 7 presents an analysis of the GOHAI 
index dimensions for 21 participants, 
assessed across four parameters: mean 
(M), standard deviation (SD), minimum, 
and maximum values. The functional 
dimension had a mean of 8.81 (SD ± 1.29), 
indicating moderate performance in 
functional aspects of OS, such as eating and 
speaking. The range of responses (7.00 to 
11.00) suggests varying levels of functional 
ability, with some participants 
experiencing difficulties while others 
reported few limitations. 

The psychological dimension, which 
addresses self-esteem and anxiety related 
to OH, had a mean of 7.19 (SD ± 0.75). This 
indicates a generally positive and stable 
perception, with values ranging from 6.00 
to 8.00, showing minimal variation among 
participants. While some may have had 
more negative views, most did not report 
significant psychological challenges linked 
to OS. The discomfort dimension had a 
mean of 9.00 (SD ± 1.05), reflecting that 
discomfort was a notable concern, with 
scores ranging from 8.00 to 12.00. 
The total GOHAI index yielded a mean of 
25.00 (SD ± 2.12), with scores ranging from 
22.00 to 31.00. These results suggest a low 
perception of OS, indicating its 
considerable impact on the participants' 
overall well-being. 

 
The results in Table 8 reveal a negative and 
statistically significant correlation between 
BMI and the functional (rs = -0.515; p = 
0.017), psychological (rs = -0.484; p = 
0.026), and total GOHAI (rs = -0.442; p = 
0.045) dimensions. These findings suggest 
that higher BMI is associated with a lower 
perception of functionality, psychological 
well-being related to oral health, and 
overall OHRQoL. However, no significant 
correlation was found between BMI and 
the discomfort dimension (rs = 0.126; p = 
0.587), indicating that discomfort is not 
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directly related to BMI variations.

 
 
Analysis of the data in Table 9 shows an 
association between denture use and 
various dimensions of QoL, as measured by 
the GOHAI index. The sample was divided 
into two groups: denture users (n=13) and 
non-users (n=8). Comparisons were made 
using the Mann-Whitney test, with a 
significance level of 5% (p<0.05). 
In the functional dimension, denture users 
had a mean of 9.31 (SD ± 1.18), while non-
users had a lower mean of 8.00 (SD ± 1.07), 
with a significant difference (U=21.5; 
p=0.026). Similarly, in the psychological 
dimension, denture users recorded a mean 
of 7.46 (SD ± 0.66), compared to 6.75 (SD ± 
0.71) for non-users, also showing a 
significant difference (U=21.00; p=0.029). 
This indicates that denture use positively 
impacts the psychological dimension of 
QoL. 
However, no significant difference was 
found in the discomfort dimension 
(U=42.5; p=0.498). The mean discomfort 
scores were similar for both groups, with 
denture users at 8.92 (SD ± 1.12) and non-
users at 9.13 (SD ± 0.99), suggesting that 
discomfort is not significantly influenced by 
denture use. 
Regarding the total GOHAI score, denture 
users had a mean of 25.69 (SD ± 2.10), 
while non-users had a lower mean of 23.88 

(SD ± 1.73). The median for denture users 
was 26.00, compared to 23.50 for non-
users. The Mann-Whitney test revealed a 
significant difference (U=25.0; p=0.047), 
indicating that denture use is associated 
with better overall OHRQoL. 

 
The analysis in Table 10 reveals a positive 
and statistically significant relationship 
between literacy and various dimensions of 
OHRQoL, as measured by the GOHAI. 
Spearman's correlation (rs) indicates 
distinct associations between literacy and 
the functional, psychological, and total 
GOHAI indices, with no significant 
correlation observed in the discomfort 
dimension. Specifically, the functional 
dimension shows a moderate positive 
correlation (rs = 0.433; p = 0.049), 
suggesting that higher literacy levels are 
associated with better perceived oral 
functionality. Similarly, the psychological 
dimension exhibits a positive correlation 
(rs = 0.446; p = 0.042), indicating that 
individuals with higher literacy levels tend 
to report a more favorable impact on the 
psychological aspects of their OS. The total 
GOHAI, reflecting a global measure of 
OHRQoL, also shows a positive correlation 
(rs = 0.457; p = 0.037), emphasizing the role 
of literacy in improving overall OHRQoL. In 
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contrast, the discomfort dimension shows 
no significant correlation with literacy (rs = 
-0.084; p = 0.718), suggesting that literacy 
does not directly influence the perception 
of OS-related discomfort. This lack of 
association may imply that other factors, 
such as the physical condition of dentures 
or the presence of pathologies, are more 
influential in the experience of discomfort. 

 
The graph presented shows the mean 
scores from the literacy questionnaires 
administered at three time points: before, 
immediately after, and four days after the 
training. The error bars represent the 
variability of the results, expressed as ±2 
standard errors (SE). The analysis reveals a 
low average score before the training, 
indicating a limited initial level of OHL 
among participants. Notably, the average 
score remained high four days after the 
training, suggesting that the acquired 
knowledge was effectively retained. This 
indicates that the educational strategy not 
only successfully conveyed the content but 
also ensured long-term knowledge 
retention.  
 
 
 
 
 
 

DISCUSSION 
Based on the results of the study, the 
average BMI of the sample indicates a 
range from underweight to obese, with the 
mean falling within the overweight 
category. A significant proporKon of 
parKcipants, 28.60% (n=6), had not visited 
a denKst for more than three years, with 
some reporKng an interval as long as 60 
years. This suggests barriers to regular 
dental care or a lack of awareness regarding 
its importance, parKcularly among denture 
wearers. The high prevalence of denture 
users in the sample (n=13) indicates 
significant tooth loss, underscoring the 
need for prostheKc rehabilitaKon. Of these, 
69.20% (n=9) had been using their 
prostheses for over three years, with most 
reporKng a proper fit. Notably, 84.60% 
used the same toothbrush for both natural 
teeth and dentures, and six parKcipants did 
not disinfect their prostheses, reflecKng a 
potenKal gap in knowledge or access to 
proper hygiene pracKces. Regarding the 
GOHAI analysis, findings indicate concerns 
primarily related to discomfort and 
funcKonality, while the psychological 
impact remains more uniform. A significant 
associaKon was observed between BMI 
and QoL, where higher BMI correlated with 
poorer OHRQoL. The use of dental 
prostheses contributed to improvements in 
funcKonality and psychological well-being 
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but did not significantly miKgate 
discomfort. These results highlight the 
relevance of nutriKonal status in OHRQoL 
assessments and reinforce the importance 
of prostheKc intervenKons for oral funcKon 
and psychological health. 
The impact of OHL intervenKons was 
evident, with training resulKng in a 
significant and sustained increase in 
literacy levels. This was demonstrated by 
an immediate rise in mean scores post-
intervenKon and stable knowledge 
retenKon four days later. A reducKon in the 
variability of responses (as shown in Graph 
1) suggests a more consistent 
understanding among parKcipants. As 
highlighted by Rosli et al. (2019), 35.80% of 
respondents had a normal BMI, while the 
majority were overweight (40.40%) or 
obese (19.90%), with only a small 
percentage classified as underweight 
(3.90%). The mean GOHAI score was 53.30 
(SD = 4.70), indicaKng a reduced percepKon 
of oral health. Approximately 81.60% of 
respondents demonstrated moderate to 
low self-perceived oral health. LogisKc 
regression analysis confirmed a staKsKcally 
significant associaKon between GOHAI 
scores and BMI. Similarly, Cornejo et al. 
(2013) reported that only 7.20% of 
parKcipants had visited a denKst in the past 
year, with a slightly higher proporKon 
among females (8.80%) compared to males 
(3.60%). This finding aligns with the results 
of the present study, indicaKng low 
adherence to recommended dental check-
ups. Falcão et al. (2019) found that among 
86.80% (n=33) of denture users, 63.20% 
had been wearing their prostheses for 
more than five years. Furthermore, 
Ramaswamy et al. (2020) noted that 

33.91% of paKents reported food 
accumulaKon in the denture area, 
suggesKng poor adaptaKon. Although 60% 
of parKcipants had received instrucKons 
from their denKsts regarding denture 
maintenance, 15% reported discomfort, 
13% experienced pain, and 19.57% had 
prosthesis maladjustments. Kshetrimayum 
et al. (2013) found that edentulous Indian 
residents had significantly lower OHRQoL 
scores compared to those with natural 
teeth (GOHAI 41.20 vs. 49.00). Health 
literacy was also shown to correlate 
posiKvely with OHRQoL, as indicated by 
Kim et al. (2024), with a mean literacy score 
of 8.56±2.59. Aryankhesal et al. (2019) 
reported that 50.90% of parKcipants had 
low health literacy (mean score: 
113.85±24.80), findings corroborated by 
Mehralian et al. (2023), who observed that 
low literacy and QoL scores among older 
adults were 48.22±9.63 (out of 100) and 
61.59±12.43 (out of 120), respecKvely. A 
significant direct correlaKon was idenKfied 
between low literacy and QoL (r = 0.388; 
p<0.001). 
The present study idenKfied a mean GOHAI 
score of 25.00 (SD = 2.12), ranging from 
22.00 to 31.00. Costa et al. (2024) reported 
that 37.40% of their sample had a high self-
percepKon of oral health, in contrast to the 
current findings. These results underscore 
the necessity of educaKonal programs 
addressing both oral hygiene and denture 
care, targeKng not only older adults but 
also caregivers. Enhancing OHL is crucial for 
improving adherence to proper hygiene 
pracKces. MulKdisciplinary teams, 
including physicians, nutriKonists, and 
other healthcare professionals, should 
provide comprehensive and conKnuous 
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support for aging populaKons. IniKaKves 
such as workshops and community 
outreach programs can facilitate 
knowledge transfer and promote best 
pracKces, fostering a more informed and 
health-conscious elderly populaKon. 
This study had several limitaKons, the small 
sample size restricts the generalizability of 
the findings, reinforcing its nature as a pilot 
study. AddiKonally, the extensive protocol 
led to parKcipant faKgue, potenKally 
affecKng engagement and data reliability. 
Future research should consider simplifying 
the protocol or dividing it into shorter 
sessions to enhance compliance. Evaluator 
ergonomics also posed challenges, 
although this did not compromise data 
collecKon. Furthermore, the exclusion of 
some individuals due to severe disabiliKes 
limited the study's scope. Addressing these 
challenges in future studies will help refine 
methodologies and improve parKcipant 
experience. 
 
CONCLUSION 
This study idenKfied a negaKve and 
staKsKcally significant correlaKon between 
BMI and the funcKonal and psychological 
dimensions of the GOHAI index, indicaKng 
that higher BMI impairs perceived quality 
of life (QoL). The findings align with 
previous research highlighKng the high 
prevalence of obesity, inadequate medical-
dental care, and low self-percepKon of oral 
health (OH) among the elderly, 
underscoring the need for targeted 
intervenKons. A substanKal proporKon of 
parKcipants had not visited a denKst in over 
three years, revealing barriers to regular 
medical-dental care and a limited 
awareness of OH importance. Analysis of 

GOHAI scores showed a staKsKcally 
significant difference between denture 
users and non-users, suggesKng an 
associaKon between denture use and 
beger oral health-related quality of life 
(OHRQoL). Moreover, the relaKonship 
between literacy and QoL reinforces 
literacy as a key determinant of OHRQoL, as 
individuals with higher literacy levels 
reported beger oral health outcomes. The 
training provided in this study significantly 
enhanced parKcipants' literacy, with 
immediate knowledge gains sustained aaer 
four days, demonstraKng the effecKveness 
of educaKonal intervenKons. This training 
also improved adherence to proper oral 
hygiene pracKces, thereby enhancing oral 
health literacy (OHL). These findings 
suggest that improving OH literacy can 
have a meaningful impact on overall health 
and QoL. 
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