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Objectives: To analyze the progression of oral health conditions, attitudes, and behaviors
among oral health students throughout their academic training and to identify factors in-
fluencing these changes.
Methods: A longitudinal study was conducted with students from the Bachelor’s Degree in
Dental Hygiene (BDH), the Bachelor’s Degree in Dental Laboratory Technology (BDLT), and
the Integrated Master’s Degree in Dental Medicine (IMDM) at the Faculty of Dental Medicine
of the University of Lisbon. Data were collected at two or three moments: the 1st, 3rd, and
5th years (the latter only for IMDM). The quantitative analysis used a questionnaire that
included the Hiroshima University Dental Behavioral Inventory. (HUDBI) and intraoral ex-
aminations assessing oral hygiene index (DI-S), gingival bleeding (CPI), and dental caries
(DMFT). The statistical tests used were Kruskal-Wallis, Wilcoxon, and Friedman (a=0.05).
A qualitative analysis, conducted through focus-group discussions with IMDM final-year
students, was also included.
Results: HUDBI scores significantly improved in IMDM (p=0.004) and BDH (p=0.007) students.
DI-S improved significantly in BDH students (p=0.016). Gingival bleeding (CPI) improved in
all groups, with the greatest reduction among BDH students (p<0.001). Qualitative data re-
vealed that increased knowledge, clinical exposure, and patient responsibility were key
motivators for behavior change.
Conclusions: Academic training positively impacts oral health behaviors, with greater im-
provements in students with early clinical exposure. However, challenges such as flossing
adherence and sugar consumption persist. Curricular enhancements should integrate ear-
lier preventive strategies and emphasize self-care as a foundation for professional practice.
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Introduction

At the end of their academic training, oral health students are
expected to be responsible for the education, promotion, and
implementation of preventive measures among their future
patients. The self-care of healthcare professionals reflects
their understanding of the importance of preventing oral
problems,’? and can consequently influence their ability to
educate and motivate patients regarding oral health care.*

While directed at distinct healthcare professionals, both
The Graduating European Dentist: A New Undergraduate Curriculum
Framework,> and the Common European Curriculum for Dental Hy-
giene,® converge in highlighting that dentistry and dental hy-
giene graduates should be prepared to promote general and
oral health, design and implement effective preventive pro-
grams, and develop strategies that assess, reinforce, and im-
prove patients’ oral hygiene practices, ultimately fostering the
adoption and maintenance of behaviors that minimize the risk
of oral disease.

Therefore, during their training, dental and oral hygiene
students should acquire progressively greater knowledge and
better skills in oral hygiene care and oral disease prevention.
They are expected to apply this knowledge and these skills to
their daily oral self-care and clinical practice. The dental and
oral hygiene curricula should encourage the improvement of
students’ attitudes and behaviors so they can positively influ-
ence their patients’ oral health in daily clinical practice and
the community’s oral health in general. The curricula should
integrate specific subjects on oral public health, health promo-
tion and education, and prevention of oral diseases, as well as
develop transversal skills in communication and motivation
for oral health self-care, with practical application in clinical
and community settings.>®

Kawamura developed the Hiroshima University Dental Behav-
ioral Inventory (HUDBI)") to assess individuals’ attitudes and
behaviors, and it was translated and adapted into Portuguese.®
The assessment of oral health status and its relationship with
HUDBI has been widely studied.’** As a result, a relationship
between HUDBI and dental caries,>'¢ oral hygiene level,’” and
periodontal disease’® has been shown, indicating an associa-
tion between a person’s positive attitudes and behaviors and
their oral health status. In Portugal, some studies have ana-
lyzed the relationship between HUDBI and oral health status
in university students,®-* but they are primarily cross-section-
al. Therefore, it was considered relevant to develop a longitu-
dinal study aimed to: 1) analyze the progression of attitudes,
behaviors, and oral health status of oral health students during
their academic training; 2) identify the reasons that lead to the
change in oral health behaviors and attitudes.

Material and methods

The present study was approved by the Health Ethics Commit-
tee of the Faculty of Dental Medicine of the University of Lis-
bon (FMDUL). All participants volunteered and signed an in-
formed consent, and the data were processed confidentially.
The target population was FMDUL's students enrolled in
the Bachelor’s Degree in Dental Hygiene (BDH), the Bachelor’s

Degree in Dental Laboratory Technology (BDLT), and the Inte-
grated Master’s Degree in Dental Medicine (IMDM). Students
who had previously attended any other higher education
course were excluded.

The present study included both quantitative and qualita-
tive analyses. The data were collected between 2015 and 2020,
in two or three moments of the student’s educational training:
1) in the 15t year of the three courses;?! 2) in the 3' year of the
three courses (the final year for the BDH and BDLT courses);??
and 3) in the 5% year, and final, of the IMDM course.?* The data
from these two or three moments, according to the student’s
course, were paired for each participating student. Data col-
lection included a questionnaire and an intraoral examination,
both conducted at the specified moments.

The questionnaire included the Portuguese version of the
HUDBI® to assess students’ attitudes and behaviors, as well as
questions about oral health behaviors (toothbrushing, intake
of cariogenic foods, and dental appointments). The HUDBI is
an instrument consisting of 21 dichotomous questions (agree/
disagree), 9 of which are considered “dummies” because they
are not used to calculate the questionnaire’s overall score. A
correct answer to each of the 12 “non-dummy” items received
one point. The higher the score, the better the attitudes and
behaviors related to oral health.

The intraoral examination collected data on the oral hy-
giene level, gingival inflammation (bleeding), and caries diag-
nosis. The Simplified Oral Hygiene Index (OHI-S)?> was used to
study the oral hygiene level, using only the debris component
index (DI-S). Bleeding was recorded through the Community
Periodontal Index (CPI).?® The International Caries Classifica-
tion and Management System criteria were used for caries
diagnosis,”” by DMFT index calculation. Although initial caries
lesions were recorded, only caries codes 3 to 6 (D, ;MFT) were
used for calculating the DMFT index to allow comparison with
the WHO criteria.?®

Not all examiners collected data at the three moments.
Still, all of them were trained and calibrated by the same re-
searcher with experience in oral health epidemiological stud-
ies and the indices used. All examinations were conducted in
a classroom using an intraoral mirror, a WHO periodontal
probe,?® and an LED artificial frontal light.

The descriptive analysis included determining absolute
and relative frequencies, as well as the mean, standard devia-
tion (SD), maximum, and minimum values for the numerical
variables. The inferential analysis used the Kruskal-Wallis, Wil-
coxon, and Friedman tests, with a statistical significance of 5%.

The qualitative analysis was intended to investigate the
reasons that can contribute to behavior changes during aca-
demic training. This analysis used a focus-group approach
with students from the final year of the IMDM course, a sub-
group of the study population. A total of twelve 5%-year stu-
dents of the IMDM were specifically selected, based on their
oral health behaviors and HUDBI scores obtained in the quan-
titative analysis at the end of their academic training, already
published.? These students were divided into three groups of
four: Group 1 included students with the least positive oral
health behaviors; Group 2 included students with the highest
HUDBI scores; and Group 3 included students with the lowest
HUDBI scores. The objective of including students with differ-
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ent HUDBI scores and behaviors in the focus group was to
bring a wider range of perspectives and ensure more inclusive
and accurate insights.

A trained facilitator conducted the focus-group interviews
separately for each group. A script was prepared to guide and
encourage students’ participation in the group discussion. The
script was designed to identify factors that led students to
change their oral health attitudes and behaviors during their
academic training.?® The interview script encompassed three
major perceptual dimensions: 1) students’ perspective on oral
health knowledge acquired in the course; 2) factors that led
students to change and improve their oral health behaviors;
3) factors that facilitated or hindered the implementation of
dental hygiene behaviors. In each group, participants were en-
couraged to talk freely, respond to one another’s views, and
generate new ideas from similar or divergent perspectives.

The focus-group interviews were conducted via videocon-
ference because data collection occurred during the COVID-19
pandemic. They were recorded with consent and transcribed
verbatim. The transcriptions were subjected to qualitative con-
tent analysis. The discussion in the various focus groups was
analyzed for patterns and differences in perception.?®

Results

Quantitative analysis

After pairing the data across the two or three collection mo-
ments, a sample of 55 students was obtained (Table 1), corre-
sponding to 30%—-40% of the target population, depending on
the course.

Results showed a significant increase in HUDBI values for
IMDM (p=0.004) and BDH (p=0.007) students during their ac-
ademic training, indicating improved attitudes and behav-
iors. Only BDH students significantly improved their oral
hygiene level (DI-S) (p=0.016). BDLT and IMDM students also
showed a trend toward improvement, nearly significant
(p=0.056 and 0.055, respectively). Regarding CPI, gingival
bleeding significantly improved in all students, but the im-
provement was more pronounced in BDH students. Finally,
the D, [MFT increased significantly during academic training
among students in the BDLT and IMDM courses (p<0.001)
(Table 2).

Table 1. Study sample of the quantitative analysis.

Data collection moments

Course Sex
1st year 3rd year 5th year
Female 11 11
BDH
Male 1 1
Female 17 17
BDLT
Male 7 7
Female 19 19 14
IMDM
Male 0 0 0
Total 55 55 14

Table 2. Evolution of HUDBI, DI-S, CPI, and D3-6MFT in
the students of the three courses.

BDH BDLT IMDM
mean mean mean p-value
(sD) (sD) (sD)
1styear  7.00(1.35) 7.54(0.83) 7.95(0.91) 0.08"
3dyear 9.75(1.05) 7.42(1.32) 8.84(1.46) <0.001*
HUDBI
5th year - - 9.43 (1.16) -
p-value 0.007** 0.62 0.004™" -
1styear 075 (0.51) 1.01(0.64) 0.73(0.65) 0.24*
3dyear 0.36(0.25 0.72 (0.46) 0.63(0.34) 0.035
DI-S
5th year - - 0.32 (0.34) -
p-value 0.016™ 0.056™" 0.055™** -
1styear 0.62(0.49) 0.69 (0.22) 0.61(0.25) 0.18"
3dyear 0.06(0.11) 0.26 (0.21) 0.15(0.21) 0.008*
CPI
5th year - - 0.30 (0.20) -
p-value 0.003*" <0.001™  <0.001™" -
1styear  2.08 (2.35) 3.00(2.62) 1.53(2.12) 0.07*
3dyear 2.50(2.35) 4.71(3.13) 2.37(2.67) 0.012*
D, MFT
5th year - - 3.07 (2.37) -
p-value 0.10™ <0.001™  <0.001"" -

* Kruskal-Wallis; ** Wilcoxon; *** Friedman. CPI - Community Periodontal
Index; DI-S - debris component index; D, (MFT — Decayed, missing, and
filled permanent teeth index, using caries codes 3 to 6 of the International
Caries Classification and Management System criteria; HUDBI — Hiroshima
University Dental Behavioral Inventory; SD - standard deviation.

Atbaseline (1%t year), there were no statistically significant
differences between the three student groups in any oral
health indicator (p>0.05). When comparing the four indicators
in the 3rd year of the course, there were statistically significant
differences for all of them: HUDBI (p<0.001), S-ID (p=0.035), CPI
(p=0.008), and D, ;MFT (p=0.012) (Table 2).

Qualitative analysis - focus group

Table 3 presents the sample characterization, considering
age, sex, HUDBI scores, and oral health behaviors. All partici-
pants, regardless of the group, reported greater awareness of
appropriate oral health attitudes and behaviors following the
academic training. Most students said that they had never
received any explanation about oral health before entering
university:

“Much of my oral hygiene, nowadays, is the result of the
teaching I had in the university.”

“... the importance of brushing twice a day, the importance
of the brushing technique... the importance of a less cariogenic
diet... I did not know how to wash my teeth well. It’s something
I only discovered at university.”

The students reported that, during their training, they pro-
gressively acquired the knowledge and skills for oral self-care
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Table 3. Characterization of the focus group sample.

Group 1 Group 2 Group 3 Total

Mean age (years) 27.0 (SD=3.5) 25.0 (SD=1.6) 24.0 (SD=0.8) 25.3 (SD=2.4)

Female 100% (4) 100% (4) 75% (3) 91.7% (11)
Sex Male 0% (0) 0% (0) 25% (1) 8.3% (1)
HUDBI score 9.00 (SD=0.8) 11.25 (SD=0.5) 6.75 (SD=0.5) 9.00 (SD=2.0)
Toothbrushing twice a day 75% (3) 100% (4) 100% (4) 91.7% (11)
Toothbrushing before sleep 75% (3) 100% (4) 100% (4) 91.7% (11)
Daily/Frequent flossing 50% (2) 100% (4) 100% (4) 83.3% (10)
Visited an oral health professional 75% (3) 100% (4) 75% (3) 83.3% (10)
(in the last 12 months)
Oral health appointment 50% (2) 100% (4) 50% (2) 66.7% (8)
without complaints
Frequent intake of sugary food 25% (1) 75% (3) 50% (2) 50.0% (6)

HUDBI - Hiroshima University Dental Behavioral Inventory; SD - standard deviation.

from Preventive and Community Dentistry and Periodontology
disciplines, namely, recommended behaviors to avoid oral
health problems and the consequences of poor oral hygiene:

“I would say it started more in the 2nd year with Preventive
and Community Dentistry ... when I suddenly realized that my
brushing technique was wrong. I started by changing the brush-
ing process, and slowly, I started trying to floss... The more I knew,
later in the 34 and 4" years, the more attention I started to pay.”

All students felt that, during the 15 year of their training,
this knowledge was very scarce, and it would be important to
introduce and transmit information about oral self-care at the
beginning of their academic training:

“...inthe 1st year ...I still didn’t know how to clean my teeth
properly...we spent the whole first year not knowing, we only
learned in Preventive and Community Dentistry in the 2nd year.”

Most of the students revealed that there were some gaps
in the information transmitted, namely about food alterna-
tives to carbohydrates and about the practical teaching of
flossing:

“Everyone says that sugary foods cause cavities and every-
thing else, but I have never heard any specific lecture [...] there
is no unit that teaches us the alternatives.”

“There is always much talk about what not to do, what not
to eat, what to avoid. Perhaps it should refer a little more to what
to do instead.”

“There isn’t much attention to teaching the [flossing] tech-
nique. I often found myself in the position of having to teach a
patient how to floss, and I was uncomfortable because I wasn’t
confident.”

Students felt that the academic environment and learning
the reason behind the recommendation influenced their be-

havior. One of the main reasons mentioned for changing and
improving oral health behaviors was knowing the consequenc-
es of poor oral hygiene (oral diseases, tooth loss) and, conse-
quently, the fear of undergoing invasive dental treatments:

“... I started to pay a lot more attention because I started to
understand all forms of dental pathology... some problems that
could happen if I didn’t pay attention to my oral hygiene.”

“... what makes many of us change our behavior is to be
aware of what treatment is necessary...”

Another factor referred to as contributing to changing and
improving oral health behavior was clinical activity, mainly
because, in clinical years, it is possible to observe first-hand
the consequences of bad oral health:

“Working a little bit [in the clinic] and already seeing the
consequences more closely... I have to start having more atten-
tion to self-care because I don’t want this to happen to me.”

“Seeing [the patients and their diseases]... was what made
me worry about my health, and I try my best not to get to that
point...”

Additionally, most participants reported that they felt a
moral obligation toward their patients to present themselves
as an example of good oral health:

“You feel the responsibility to take care of yourself as best as
you can. And that it is a bit unethical not to do it and then trans-
mit to others the best way to do it.”

“I wanted to do better in order to teach better, but I also know
how difficult it was to adapt to things in the role of the patient.”

“... when you do it yourself, you know how to explain it
better to the patient and even give tips that worked for you.”

However, some students with less positive behaviors did
not consider this aspect as a factor for change:
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“Regarding the flossing procedure, [...] I learned the tech-
niques, and I know how to explain them to patients. So, I think
that the fact that I didn’t do it had no influence.”

“It’s easy for a person who does not have the habits to ex-
plain them.”

The previous experience of oral disease was also a factor
cited as a relevant reason for changing, and students who had
experienced dental disease or treatment attributed more val-
ue to their oral hygiene:

“A cavity developed. [...] And since then, I valued it (oral
health) even more.”

“I had to do a root canal treatment on another tooth, and I
thought: No, I really have to pay more attention to this.”

In contrast, students with inappropriate oral health behav-
iors who acknowledged not having improved their behaviors
reported that they did not feel the need to change because they
never had oral health problems despite their negative habits:

“I don’t think I have meticulous oral hygiene ... I always did
the basics, but I never had cavities.”

One student also mentioned the increased responsibili-
ty with aging as an explanation for improving oral health
behaviors.

For most students, the main changes in oral health self-
care during university were starting to floss, improving
their brushing technique, and increasing the frequency of
dental appointments. Flossing was the least positively im-
plemented behavior, and despite an improvement, most
students did not floss daily as recommended. Students dis-
cussed that some behaviors were already present and just
needed to be corrected, so they felt it was easy to improve
and adapt the behavior (such as the brushing technique).
Regarding behaviors that were not implemented, such as
flossing, students considered it more difficult to start doing
them:

“The brushing, [...] it was just a technique adaptation... The
flossing, it’s easy to give up at the first try, and I think it’s the
hardest thing to get used to”.

According to the students, the problem with implementing
daily flossing may be that it was introduced later in life and
that it is a complex procedure that requires dedication, time,
and patience. Consequently, “sleepiness,” "1aziness,” and “lack
of time” were mentioned as obstacles:

“As it [flossing] was a knowledge that was added when I was
already a young adult, it was much more difficult to implement.”

“It [flossing] is one thing that requires a person to devote the
time and attention to doing it.”

“Sometimes I'm able to do that [flossing] every day, and oth-
er times I might pass, depending on whether I'm busy with ex-
ams and tests or not.”

“It’s really because it [flossing] takes time to be done proper-
ly, and I don’t have the patience.”

Students who flossed more frequently considered that not
flossing gave them the feeling that their oral hygiene was in-
complete:

“When I don’t do it [flossing], I feel like I don’t have clean
teeth... When you get used to it, it is tough not to do it. It seems
like it is not complete.”

“Sometimes that weight remains that I didn’t floss, and I
brushed in vain.”

However, participants who did not floss frequently further
explained that, because they did not notice an immediate re-
sult, they did not feel the need to floss. Some participants also
indicated that after toothbrushing, they do not have the feeling
of “dirty teeth,” and that makes it more challenging to imple-
ment flossing:

“As it [flossing] is something that you don’t feel the result at
the moment, it’s a little easier to neglect a little. I think that’s the
reason for not flossing.”

Some participants stated that leaving their family home to
study negatively influenced their oral healthcare, as it led to
many more responsibilities and consequently more laziness
and lack of time:

“You do everything, and you don’t have anyone to wake you
up, and you don’t have anyone to confirm if you're awake, so
sometimes there are things that are made in a hurry.”

Although the students were aware of the harmful effects
of carbohydrate intake, all identified that they did not change
the amount or frequency of carbohydrate intake during uni-
versity. The reasons given for this behavior were the feeling of
dependence on sugary foods, the low cost and accessibility of
processed food compared to healthy food, the perception of
greater control over the harmful effects through oral hygiene
care, and the more frequent stressful situations, particularly
during exam periods:

“I think it is like a drug. From the moment you start consum-
ing, it increases, and you can’t stop.”

“There is still the economic factor. [...] eating well is more
expensive than eating poorly.”

“And the dental school itself does not encourage this [the
change to healthy food] to happen because there are all these
snacks... at the bar offers sugary foods.”

“These foods (sugary foods) are fast and easy to consume...
it is practical, you can eat them anywhere.”

“... You feel that you have more control over your habits...
you know that you can eat that chocolate because you have the
tools to eliminate the damage those chocolates can do.”

“When a person is very stressed studying, they want to eat
more energetic things. And more energetic things usually have
more sugar. It’s an encouragement for study.”

Despite considering the importance of routine oral health
appointments and trying to instill this behavior in their pa-
tients, some students explained that they hadn’t gone to an
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appointment in the previous year due to the high cost, because
they did not have a toothache, or did not know a dentist they
trusted:

“Ididn’t go [to an appointment] for the two reasons that the
Portuguese don’t go: I don’t have pain, and I don’t have money.”

“You don’t know if the dentist is good; it’s also a concern of
mine.”

Participants who acknowledged going to oral health ap-
pointments only in situations of pain or complaint explained
that they did not have a preventive mentality regarding their
health. An aspect that emerged during the discussion was that
it was not usual in the students’ families to do routine and
preventive oral health appointments:

“I go only when I feel that something is not right. I go to the
dentist and pay to see if everything is ok, and everything is ok.”

“I still think that the country’s mentality on oral health is still
too much treatment and not prevention as compared to other
countries. But I think it is getting better.”

Regarding access to dental treatment, most students re-
ported having it provided by their colleagues during practical
classes. Most believed that working in the oral health field
would give them greater opportunities to conduct preventive
appointments. However, for a minority of the students, there
was a belief that dentists do not regularly perform routine
appointments to take care of their own oral health:

“..we’re going to work in a clinic, just ask someone to look
and see if everything’s ok.’

“I had colleagues [oral health professionals] who thought it
was ridiculous to ask to leave sooner or take one afternoon off to
go to the dentist.”

Discussion

Studying changes in attitudes and behaviors during the aca-
demic training of oral health students is essential as an aux-
iliary tool to assess how that training influences the acquisi-
tion of positive oral health knowledge and attitudes, as well
as the development of oral health self-care habits. The aca-
demic curricula of oral health professionals should help stu-
dents improve their own health and gain essential skills to
promote oral health among their patients and communities.

Although the present study’s sample is small, it represents
a very considerable percentage of its target population, so it
can be considered a good representative sample. The charac-
teristics of the population, namely the high number of fe-
males, are in line with the distribution of health courses in
Portugal and, more specifically, at the institution in question,
where the percentage of male students is relatively low, espe-
cially in the IMDM and BDH courses.

Throughout their academic course, the students in this
study learned about the etiology, treatment, and prevention of
oral diseases. However, this exposure is much more differen-
tiated and detailed in the courses that deal directly with pa-

tients in the clinic, namely, IMDM and BDH. BDLT students do
not deal directly with patients, and their practice is in a labo-
ratory rather than a clinical environment.

At the beginning of their academic training (1st year),
there were no significant differences in attitudes and behav-
iors between students from the three FMDUL courses. These
results are in line with several studies,?3°-32 which show that
at the beginning of their academic training, there are no dif-
ferences in oral health attitudes and behaviors among young
people from different courses and the same community,
probably because there are no differences in specific knowl-
edge about oral diseases. It is reported that students often
underestimate their susceptibility to developing caries le-
sions or periodontal diseases, probably because these diseas-
es progress and accumulate, often with medium to long-term
consequences.??

At the end of the 3" year, which corresponds to BDLT and
BDH graduation, statistically significant differences already
exist among students in the three courses. Namely, the mean
HUDBI scores of the BDH students were higher than those of
the IMDM students, indicating more positive attitudes and be-
haviors toward oral health. These results are similar to those
of a study in Jordan.?* The difference between the courses
could be explained by the different curricula and, consequent-
ly, the differences in the acquisition of knowledge and skills
related to oral diseases. In fact, early contact with the patient
and closer integration of theoretical and practical teaching
help students become aware of the consequences of incorrect
oral health behavior and promote a shift toward more positive
attitudes. BDH and IMDM students have significantly more
disciplines linked to the prevention and etiology of oral dis-
eases, and the increased knowledge of oral diseases through-
out the course leads to improved oral health attitudes and
behaviors.?? On the other hand, the fact that the BDH students
showed better results in most of the indicators can be ex-
plained by the course having much earlier and more relevant
contact with the clinic and patients by the end of the 3™ year,
resulting in more common observation of oral pathologies,
their severity, and their consequences for the oral and general
health. IMDM students have this contact only in the 4™ and
5th years, which may explain why they reach oral health indi-
cator values similar to those of the 3"4-year BDH students only
at the end of this period.

Similar studies have demonstrated significant improve-
ment in mean HUDBI scores during academic training.3? This
improvement can be more evident from the pre-clinical to the
clinical years,'%1*20 showing that clinical training and contact
with patients are essential factors for changing behavior. Be-
havior change can be facilitated by witnessing the seriousness
of the disease and its consequences.?®

As with the HUDBI, there were no significant differences
in the other oral health indicators at the beginning of the ac-
ademic training. However, in general, FMDUL students have
good oral health indicators in the 15t year of the courses. Only
the BDLT students had a mean D, MFT value slightly above
that reported in the 3'4 National Study on the Prevalence of
Oral Diseases for the 18-year-old population.>*

At the end of the 3" year, there were statistically significant
differences among students across the three courses in DI-S, PCI,
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and D, ;MFT. The BDLT students showed the worst results in
these indicators, once again supporting the idea that knowledge
of oral diseases and clinical training translate into improved oral
health for students. In addition, there were significant differenc-
es in the D, MFT between the baseline and the final year of
BDLT students’ academic training, which can be explained by
the index’s cumulative nature and the lack of significant im-
provements in these students’ attitudes and behaviors.

In IMDM students, periodontal conditions improved sig-
nificantly, but there was also a significant increase in the
D, ;MFT, as in BDLT students. This increase may be associated
with other factors that have not been studied. However, some
authors report that these oral health students may undergo
dental treatment more frequently and more easily than stu-
dents from other areas.®

The qualitative analysis revealed that students acquired
and developed knowledge and skills throughout their academ-
ic experience, leading to changes in oral health behaviors and
the adoption of good practices to control oral diseases. This
change was more evident in BDH students, followed by IMDM
students. Despite these improvements, students can still
achieve better values for oral health indicators to improve
their oral self-care and to transmit and practice oral health
care efficiently with their patients. Earlier contact with the
clinical environment could be beneficial, especially in the
IMDM course. BDLT students could also be more involved in
the clinical environment and encouraged to attend preventive
appointments as patients of their colleagues from other cours-
es to gain more knowledge about self-care and the prevention
of oral diseases.

The qualitative analysis indicated that the primary source
of information and change regarding students’ oral health self-
care was obtained during their university training. When
asked about the reasons for behavior change and improve-
ment, students admitted that knowledge of etiological factors,
perceptions of their susceptibility to oral diseases, and the
consequences of oral diseases were important. Though the
information received through lectures and theoretical teach-
ing was considered important, clinical practice had a greater
impact. These results are supported by the “Health Beliefs
Model,” which suggests that the probability of an individual
engaging in preventive health-related behaviors (such as oral
hygiene) depends on their perceptions of the costs and bene-
fits of the decision.?® Additionally, the “Theory of self-efficacy”
of Bandura® states that both the ability to develop the behav-
ior and the belief in that ability to implement a behavior (such
as toothbrushing or flossing) are essential for healthy behav-
iors, which is an essential link between knowing and doing.
Improving self-efficacy not only increases technical skills but
also reinforces the individual’s belief that they can perform
those tasks and acquire them through personal effort, and,
consequently, achieve better health outcomes.

Another factor attributed to the promotion of change was
the individual’s experience of oral diseases. In fact, learning
from experience and observing others’ behavior leads to re-
flecting on their attitudes and, consequently, on their behav-
iors and experiences, generating learning and potentially im-
plying changes in behavior. Some students admitted not
having changed their habits, reflecting the tendency of young

people to underestimate health risks and feel invulnerable,
since poor oral health behaviors rarely have immediate con-
sequences on their well-being.>®

The students’ interviews also indicated that they felt a
sense of responsibility toward the community, suggesting that
the social expectations of the community in which these
young adults are embedded strongly influence their percep-
tions and behaviors.?° However, some students disagreed with
the fact that oral health attitudes and behaviors of profession-
als can influence the ability to teach and motivate their pa-
tients, which disagrees with the literature since health profes-
sionals’ oral self-care usually reflects their understanding of
the importance of preventing oral diseases.*

Although these results reflect the importance of universi-
ty context in changing oral health behaviors, that context can-
not be separated from human learning and development, as
these processes are the product of reciprocal, dynamic inter-
actions between individuals and their respective life con-
texts.*? Learning is not independent of human development,
and a variety of factors shape the results obtained.

Despite being well-informed and generally well-practiced
in oral health behaviors, many students reported difficulty
adopting and maintaining these behaviors, particularly daily
dental flossing. In fact, there was a discrepancy between the
desire to floss and actually flossing daily. Adopting an in-
formed decision to act and translating this intention into be-
havior are two distinct processes. This suggests that a change
in behavior does not depend solely on the acquisition of new
knowledge — it requires individual adherence. Changing be-
havior is complex, even when this change is essential for
maintaining health. Young people’s resistance to using dental
floss may stem from the associated difficulties, skills, and time
required.*>*? The success of a behavioral change requires not
only skill but also a strong belief in one’s ability to exercise
control, suggesting that a greater perceived control corre-
sponds to a greater probability that the behavior will succeed.
Furthermore, introducing this behavior at an adult age be-
comes more difficult, as there is a tendency toward greater
resistance to behaviors best promoted early in life.*?

On the other hand, although students know the impor-
tance of avoiding frequent consumption of refined, processed,
or sugary foods, especially between main meals, eating habits
seem deeply ingrained, making it more difficult to adopt
healthy ones. In fact, eating habits established in childhood
and adolescence influence healthy behaviors in adulthood,
which are difficult to change once established.** Additionally,
it is known that sugar is an addictive food, capable of trigger-
ing a feeling of momentary pleasure.*® The students reported
increasing the consumption of carbohydrates during the ex-
ams, which was a time when they faced more stress, and this
association is described in the literature.*®

Regarding preventive appointments with the oral health
professional, some participants indicated they did not attend
them frequently, citing the high cost and the absence of com-
plaints. This result reflects a lack of care for oral health and
difficulty accessing these services. Some students also felt less
concerned about visiting an oral health professional, as they
were aware of their own health because they were examined
by their colleagues or teachers during some clinical practice



8 REV PORT ESTOMATOL MED DENT CIR MAXILOFAC. 2025;66(x):1-XxXX

sessions. It is essential to promote a regular and preventive
visit early in the course to promote and encourage an improve-
ment in this behavior.

Conclusions

At the start of their academic training, students showed no
significant differences in their attitudes, behaviors, or oral
health habits. At the end of their course, students from BDH
and IMDM significantly improved their HUDBI values. There
was also a significant reduction in gingival bleeding across all
courses. In general, there was a positive trend across the var-
ious oral health indicators; however, BDLT students showed
less improvement than BDH and IMDM students.

Oral health students considered that the university context
improved their oral health behaviors. Nevertheless, some behav-
iors should be improved, like the daily flossing and the frequen-
cy of sugary food and drink consumption. It is crucial to imple-
ment strategies that promote oral dental self-care for all students,
ideally early and regularly throughout the course. Curricular
enhancements should integrate earlier preventive strategies and
emphasize self-care as a foundation for professional practice.
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Mudancas nos comportamentos, atitudes
e status oral dos estudantes de satde oral
durante a formacgao académica

RESUMO

Objetivos: Analisar a progressao das atitudes, comportamentos e

saude oral dos estudantes de satide oral ao longo da sua formagao

académica e identificar fatores que influenciam essas mudancas.

Meétodos: Estudo longitudinal com estudantes de Licenciatura em
Higiene Oral (LHO), Licenciatura em Prétese Dentéria (LPD) e Mes-
trado Integrado em Medicina Dentaria (MIMD) da Faculdade de
Medicina Dentéria da Universidade de Lisboa. Os dados foram re-
colhidos em trés momentos: 1.°, 3.° e 5.° anos (este ultimo sé para
MIMD). A andlise quantitativa incluiu um questiondario com o Hi-
roshima University Dental Behavioural Inventory (HUDBI) e exa-
mes intraorais para avaliar o indice de higiene oral (DI-S), a hemor-

ragia gengival (CPI) e a carie dentaria (DMFT segundo os critérios

da OMS). Foram usados os testes de Kruskal-Wallis, Wilcoxon e
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Friedman (0=0,05). Foi efetuada andlise qualitativa através de gru-
pos focais a alguns estudantes do MIMD.

Resultados: O HUDBI melhorou nos estudantes do MIMD (p=0,004)
e da LHO (p=0,007). O DI-S apresentou melhorias na LHO (p=0,016).
A hemorragia gengival (CPI) diminuiu em todos os cursos, sendo a

Palavras-chave:

Educagdo em Satde Oral
Estudantes
Comportamento de Saude
Satde Oral

maior redugao observada na LHO (p<0,001). Os dados qualitativos Hioi Oral
o . s o igiene Ora
indicaram o aumento de conhecimento, pratica clinica e respon- g . L. .
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sabilidade profissional como os principais motivadores para a mu-

danca de comportamento.

Conclusdes: A formacao académica tem um impacto positivo nos
comportamentos, sendo mais significativa nos estudantes com
exposicao clinica precoce. No entanto, persistem desafios como o
uso do fio dentério e o consumo de agucar. Os curriculos devem
integrar estratégias preventivas precoces e enfatizar o autocuida-

do como base para a pratica profissional.
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