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Abstract: Orthodontic therapy is associated with a more significant accumulation of dentobacterial
plaque and impaired oral hygiene, which increase the risk of developing dental caries and periodontal
disease. Therefore, it is crucial to educate orthodontic patients about proper oral hygiene maintenance
and oral health before and during treatment. The aim of this pilot study was to implement evidence-
based best practices related to oral hygiene in adult orthodontic patients and improve compliance. In
addition to evaluating oral hygiene practices, another goal of the project was to assess the knowledge
of orthodontic patients regarding oral health. Questionnaires with seven pre- (before) and post-test
criteria (90 day after implementation) were developed based on the best evidence available. This
project was conducted in a private dental clinic in Split, Croatia, and included 45 patients. The
baseline audit showed a gap between clinical practice and the best evidence. Three criteria achieved
a high compliance baseline, while after implementation, there were substantial improvements in
compliance for all. The everyday use of mouthwash improved from 17.8% at baseline to 66.7%
at follow-up, as did the use of interdental aids, which increased from 55.6% to 91.1%. Statistically
significant differences were found in the total score for oral health knowledge between the baseline
(6.67 ± 1.74) and the follow-up audit (7.78 ± 0.56, p ≤ 0.001). The strategies developed in this
project were effective in providing essential information to adult orthodontic patients and improving
compliance with evidence. Guidelines on this topic should be designed to assist orthodontists and
patients in maintaining oral health and oral hygiene.

Keywords: evidence-based practice; evidence implementation project; oral health; oral hygiene;
orthodontic therapy

1. Introduction

Fixed orthodontic therapy can lead to an increased accumulation of dentobacterial
plaque and an increase in the number of cariogenic bacteria due to the presence of multiple
retention sites such as orthodontic bands, brackets, wires, and acrylic resins. Consequently,
this may result in the development of decalcification, dental caries, periodontal disease,
halitosis, and teeth staining [1,2]. These adverse effects affect up to 70% of orthodontic
patients [2]. To prevent these conditions, the most crucial step is manually removing the
plaque using antimicrobial products as an adjunct [3,4].

Providing oral hygiene and dietary instructions, along with continuous advice and
monitoring, to the patient at the beginning of treatment with fixed appliances by their or-
thodontist is essential [5]. Several studies highlight the importance of repeated oral hygiene
instructions, initiated at the beginning of treatment, in reducing the plaque index [6,7].
Conversely, a separate study found that repeated instructions, starting six months into
treatment, did not yield a clinically significant impact on plaque levels [8].
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During treatment with fixed appliances, it is essential for patients to maintain good
oral hygiene. This includes brushing their teeth twice daily using fluoride toothpaste. In
addition to brushing, orthodontic patients are advised to perform interdental cleaning
once a day. As an adjunct to these practices, it is recommended that patients use of
mouthwash twice a day [9]. It is also significant to emphasize the importance of adding
additional fluoride during treatment, such as using a high-fluoride toothpaste, varnish,
gel, or rinse [8]. Patients should receive education regarding the use of manual or electric
toothbrushes, interdental and orthodontic brushes, oral hygiene aids, and adjunctive
brushing methods [5,10,11].

Patients undergoing orthodontic treatment generally exhibit better oral hygiene habits
compared to those not undergoing treatment [12,13]. However, it is crucial to note that
despite this, the oral hygiene practices of orthodontic patients are frequently found to
be unsatisfactory, particularly towards the end of treatment, as evidenced by numerous
scientific studies [14,15]. Achieving and maintaining good oral hygiene habits can be a
significant challenge. Success in this area depends on factors such as the type of oral hygiene
methods used, the proper technique employed, and the educational and motivational
support provided by dental professionals. This support includes oral hygiene and dietary
instructions given by dentists and other members of the dental staff [16]. However, a
comprehensive regimen of oral hygiene for orthodontic patients is challenging. Currently,
there are no clinically available orthodontic guidelines that would standardize oral hygiene
education among orthodontic patients [16,17]. The gap between the best available evidence
regarding the general principles of oral hygiene in orthodontic patients to prevent dental
caries and periodontal disease and its application in practice can be reduced through
evidence implementation projects [18–20].

This pilot observational before–after study outlines an implementation project aimed
at enhancing oral hygiene practices among adult orthodontic patients through best practice
guidelines. The project’s primary objectives included conducting an audit of adult or-
thodontic patients, implementing evidence-based best practices, and assessing the resulting
impact on oral hygiene practices and oral health knowledge within this patient population.
The specific objectives of the project were (1) to assess the current compliance of orthodontic
patients with best practice recommendations for oral hygiene and their knowledge of oral
health; (2) to enhance the oral hygiene practices and oral health knowledge of orthodontic
patients by implementing evidence-based practice criteria through chair-side education;
and (3) to investigate gait changes before and after the implementation of evidence-based
oral hygiene best practices in adult orthodontic patients.

2. Materials and Methods

This evidence implementation project (observational before–after study) was con-
ducted using the JBI Practical Application of Clinical Evidence System (JBI-PACES) and
Getting Research into Practice (GRiP) audit and feedback tool [21], involving three phases:

1. Establishing a project team and undertaking a baseline audit based on criteria in-
formed by the evidence;

2. Reflecting on the results of the baseline audit and designing and implementing
strategies to address noncompliance found in the baseline audit informed by the
JBI-GRiP framework;

3. Conducting a follow-up audit to assess the outcomes of the interventions imple-
mented to improve practice and identify future practice issues to be addressed in
subsequent audits.

The study protocol was approved by the Ethics Committee of the School of Medicine,
University of Split, which also confirmed that the study was in full accordance with ethical
principles (Class: 003-08/23-03/0015, No.: 2181-198-03-04-23-0017).

Phase 1 aimed to establish the project team and perform a baseline audit based on
evidence-informed criteria. The project team consisted of three members: the project leader
and two dentists. The members of the project team were chosen based on their knowledge
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and experience. The project leader coordinated the team, planned activities, collected the
data, analyzed and reported the data, identified implementation barriers and strategies,
monitored progress, assessed the outcomes of the interventions, and disseminated the
outcomes and improvements with feedback. The details of the team are presented in
Table 1.

Table 1. Team members and their positions, organizations, and roles in the implementation project.

Team Member Position Role

Coordinator Researcher, dentist Project coordinator. Training. Data analysis
and report. Design strategies.

Dentist 1 Dentist Clinical facilitator. Data collection (audit).
Design strategies

Dentist 2 Dentist Data collection (audit). Design strategies

The baseline audit objective was to analyze the current situation for the adult orthodon-
tic patients’ oral hygiene practice and oral health knowledge. Prior to this implementation
project, a summary of the best available evidence in collaboration with JBI research staff
and the project team lead was developed [22]. On the basis of the JBI evidence summary,
seven evidence-based audit criteria were identified (questionnaire in Appendix A). To
complete the audit, a Yes/No format checklist was created by the project lead (Table 2).
Baseline data were retrospectively collected over 1 month.

Table 2. Audit criteria and the method used to measure compliance.

Audit Criteria Sample Method Used to Measure Percentage
Compliance with Best Practice

Adults should brush their teeth with
fluoride toothpaste. (Grade A)

Baseline: 45 participants
Follow-up: 45 participants

Questionnaire—Every patient who
answered that they use fluoridated

toothpaste considered ‘YES’.

Adults should brush their teeth at least
twice daily. (Grade A)

Baseline: 45 participants
Follow-up: 45 participants

Questionnaire—Every patient who
answered that they brush their teeth

twice a day or more considered ‘YES’.

Adults should use dental
floss/interdental brush daily to prevent

gingivitis and periodontal disease.
(Grade A)

Baseline: 45 participants
Follow-up: 45 participants

Questionnaire—Every patient who
answered that they use floss on a daily
basis to maintain the interdental spaces

considered ‘YES’.

Adults should receive regular dental
check-ups; the timing and frequency

depends on their individual needs, risk
indicators, and other oral health issues.

(Grade A)

Baseline: 45 participants
Follow-up: 45 participants

Questionnaire—Every patient who
answered that they go every six months
for check-up dental examinations for the
purpose of prevention considered ‘YES’.

Adults at risk of developing dental caries
or periodontal disease may benefit from a

mouth rinse. (Grade B)

Baseline: 45 participants
Follow-up: 45 participants

Questionnaire—Every patient who
answered that they use a daily mouth

rinse considered ‘YES’.

Adults should receive advice regarding
oral hygiene, diet, and risks associated
with smoking, chewing tobacco, and
excessive alcohol consumption (oral

health education). (Grade B)

Baseline: 45 participants
Follow-up: 45 participants

Questionnaire—Every patient who
received education from their dentist

regarding oral hygiene and oral health
considered ‘YES’.

Oral health knowledge. (Grade B) Baseline: 45 participants
Follow-up: 45 participants

Questionnaire (eight questions)—Each
respondent who answered ‘YES’ to the

given question received one point for the
correct answer.
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The inclusion criteria included every patient over 18 years old in fixed orthodontic
therapy who agreed to participate in the research. The exclusion criteria included adolescent
patients, people with mental or physical impairments, people with chronic illnesses, and
pregnant women.

Phase 2 included the design and implementation of strategies to improve practice
(Getting Research into Practice). In this phase, we analyzed the baseline audit results and
presented them to key stakeholders. From the joint reflection, barriers that created the gap
between current and best practices were identified. We discussed and designed strategies
to promote the use of best practices and improve compliance. The implementation phase
of the designed strategies included face-to-face, chair-side education. Education involved
providing verbal and written information, as well as visually demonstrating brushing
techniques and the proper use of oral hygiene aids on a model.

Phase 3 included the follow-up audit postimplementation of the change strategy. In
the third and last phase, using the same baseline audit methodology, the 90-day follow-up
audit was carried out. The data were compared to measure if any improvement in best
practice compliance had been reached and to recognize any areas that needed additional
focus and improvement.

The statistical analysis was performed with the IBM SPSS 26.0 software (IBM Corp.
Released 2012. IBM SPSS Statistics for Windows, Version 21.0., IBM Corp., Armonk,
NY, USA). To collect data, the audit form had dichotomous (‘Yes’, ‘No’) questions for
each criterion’s compliance. A descriptive analysis of the quantitative and qualitative
variables was performed. The normality of quantitative variables was assessed with
a Kolmogorov–Smirnov test. The Mann–Whitney U test was used to assess differences
between quantitative variables, while differences between qualitative variables were tested
with the chi-square test. The level of statistical significance was set at p ≤ 0.05.

3. Results

The final sample for the study included 45 orthodontic patients, with the majority
being women (n = 33, 73.3%). The participants had a mean age of 26.2 ± 7.3 years, ranging
from 18 to 46 years.

Among the criteria provided by JBI, the best performance was found in the first,
second, and sixth criteria. The results of the fourth and fifth criteria presented the lowest
compliance rate (Figure 1). Only 20% of the respondents go for regular check-ups with their
chosen dentist every six months, and 17.8% of them use mouthwash every day for their
oral hygiene. The respondents in the baseline audit demonstrated good overall knowledge
about oral health, with a mean score of 6.67 out of 8 (SD = 1.74, minimum 1, maximum 8).
However, they had the least knowledge about how fluoride helps prevent tooth decay by
making the enamel more resistant to acids produced by bacteria on the tooth surface (64.4%
correct responses). Additionally, 55.6% of the respondents were not aware that proper oral
hygiene care requires the daily use of dental floss or interdental brushes and a mouthwash
in addition to brushing with toothpaste.
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Figure 1. Compliance with the best practice for oral hygiene practice among adult orthodontic pa-
tients for audit criteria at baseline and follow-up cycles. 
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The results show that the chair-side education of each individual patient had an impact 

Figure 1. Compliance with the best practice for oral hygiene practice among adult orthodontic
patients for audit criteria at baseline and follow-up cycles.

In Phase 2, we identified three barriers to best practice and determined strategies
designed to overcome them. We performed this using the GRiP matrix, and we present the
identified barriers, strategies, resources, and outcomes in Table 3.

Table 3. Getting Research into Practice matrix.

Barrier Strategies Recourses Outcomes

Orthodontic patients’ lack of
knowledge about the
importance of regular

check-ups.

Education—verbal and
written information

Evidence-based information,
face-to-face meeting

Compliance rate for criterion
increasing from 20% to 46.7%.

Lack of daily use of
mouthwash by orthodontic

patients.

Education—verbal and
written information

Evidence-based information,
face-to-face meeting

Compliance rate for criterion
increasing from 17.8%

to 66.7%.

Lack of use of interdental aids
by orthodontic patients.

Education—verbal and
written information and
visual demonstration of
brushing techniques and

usage of aids for oral hygiene
maintenance in a model

Evidence-based information,
face-to-face meeting

Compliance rate for criterion
increasing from 55.6%

to 91.1%.

Following the identification of these barriers, the project team developed an imple-
mentation program to overcome the barriers, which consisted of complementary strategies
contributing to overcoming the different barriers. A plan with educational and motivational
strategies was applied.

In Phase 3, the follow-up compliance with best practices for audit criteria is docu-
mented in Figures 1 and 2. There was an improvement in the percentage of compliance
with all the tested audit criteria. Criteria one, two, and six were met completely (100%).
The results show that the chair-side education of each individual patient had an impact
on the improvement of oral hygiene habits. The chi-square test revealed a significant
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difference in the responses between the baseline and follow-up audit responses for the
following questions: “I use fluoride toothpaste every day” (p ≤ 0.001), “I use dental floss
and interdental brush every day”. (p ≤ 0.001), “I use mouthwash every day” (p ≤ 0.001), “I
have been educated on the subject of oral hygiene and oral health” (p ≤ 0.001), and “I go to
the dentists every six months for regular check-ups” (p = 0.007).
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Figure 2. Difference in oral health knowledge between baseline and follow-up cycles among respondents.

Statistically significant differences were found in the total score for oral health knowl-
edge between the baseline (6.67 ± 1.74 out of 8) and the follow-up audit (7.78 ± 0.56,
p ≤ 0.001). The chi-square test revealed a significant difference in the responses between
the baseline and follow-up audits for the following statements: “The most common oral
diseases are dental caries and periodontitis” (p = 0.026), “Diet affects the development
of caries and periodontitis” (p = 0.026), “With proper maintenance of oral hygiene, teeth
should be brushed with fluoridated toothpaste for two minutes twice a day” (p = 0.026),
“Fluoride prevents tooth decay by making the enamel more resistant to the action of acids
produced from bacteria on the tooth surface” (p = 0.004), “Proper oral hygiene care requires
daily use of dental floss or interdental brushes and mouthwash, in addition to brushing
with toothpaste” (p ≤ 0.001), and “Every adult should go to the dentist twice a year for a
regular checkup” (p = 0.039). Based on the results of the linear regression analysis, there
was no significant association between higher levels of oral health knowledge and the par-
ticipants’ gender (β = 0.516, CI −0.670–1.703, p = 0.385) or age (β = −0.047, CI −0.119–0.026,
p = 0.202).

4. Discussion

Fixed orthodontic treatment has been found to correlate with elevated dentobacterial
plaque accumulation, potentially predisposing individuals to decalcification, dental caries,
periodontal disease, halitosis, and tooth staining [1,2]. Therefore, employing good oral hy-
giene practices, including manual plaque removal supplemented by antimicrobial products,
constitutes the foremost step in preventing these conditions [3,4]. Research indicates that
orthodontic patients often have poor oral hygiene, especially towards the end of treatment,
as shown in various scientific investigations, highlighting the challenge of instructing oral
hygiene and diet during orthodontic therapy [14,15].

Highlighting the significance of oral health literacy, intricately intertwined with both
oral health knowledge and overall oral well-being, is essential. Additionally, both oral
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health and orthodontic literacy significantly impact clinical practice. Understanding the
baseline levels of orthodontic and oral health literacy within a practice’s patient pool
is crucial for patient compliance and improving access to care. Evidence suggests that
focusing on increasing patient health literacy can enhance patient trust in practitioners,
increase referrals, and improve the practice’s ability to educate patients about treatment
options [23].

To evaluate the improvement in oral hygiene compliance among orthodontic patients,
factors such as brushing frequency, usage of fluoride toothpaste, mouthwash, interdental
aids, regular check-ups, and oral health knowledge were assessed using a self-reported
questionnaire over a period of 90 days (baseline vs. follow-up). The implementation project
successfully resulted in improvements in compliance with best practices. At the beginning
of the study (baseline audit), only 20% of the participants went for regular six-month check-
ups at their selected dentist, and 17.8% of them used mouthwash daily. After implementing
the intervention, the number of participants going for a check-up increased to 46.7%. The
most notable increase was observed in the percentage of individuals using mouthwash
daily, which rose to 66.7%. This is particularly relevant considering that oral mouthwashes
have been shown to be effective in controlling cariogenic plaque in patients with fixed
orthodontic appliances [24]. After the intervention, all the subjects (100%) reported that
they had been educated on the topic of oral hygiene and oral health. They also stated that
they used fluoridated toothpaste daily and brushed their teeth twice a day.

Customizing the approach for adult orthodontic patients is essential for effective oral
hygiene motivation, addressing individual compliance and treatment-related oral health
factors. So far, numerous studies have been conducted that have shown the impact of oral
hygiene education on the oral hygiene practices of orthodontic patients. These studies have
confirmed that all types of education, including verbal, written, and visual information
materials, increase patient motivation and play a crucial role in maintaining proper oral
hygiene [6,7,14–16]. Furthermore, oral health education has demonstrated effectiveness in
improving oral health knowledge, attitudes, and practices, particularly in the short term.
However, in order to achieve long-term success, it is crucial for oral health education to
be reiterated and reinforced over time. Continuous and repeated education is essential in
maintaining and reinforcing positive oral health behaviors, ultimately leading to sustained
improvements in oral health outcomes [25,26].

Although the orthodontic patients initially demonstrated a good level of oral health
knowledge, significant improvement was observed following the intervention (p ≤ 0.001).
The findings suggest that the intervention successfully enhanced the oral health knowledge
of the participants, indicating the effectiveness of the implemented strategies. One possible
explanation for the initially high level of oral health knowledge and oral hygiene practice
among the participants could be the fact that the majority of respondents (88.8%) had
already received some education on the subject. The improvement in oral health knowledge
scores after the intervention was not affected by the demographic characteristics of the
study participants. This suggests that factors such as age, gender, and other demographic
variables did not significantly influence the effectiveness of the intervention in enhancing
oral health knowledge. Consistent outcomes have been documented in other studies as
well [26–28].

This study had several limitations that should be acknowledged. Firstly, the sample
size was relatively small, and all patients were from one private specialist orthodontic prac-
tice, which may limit the generalizability of the findings to a larger population. It would be
beneficial to conduct a study with a larger number of participants, including individuals
before they have gone through the placement of orthodontic braces and following them
throughout the entire duration of the therapy. This would provide a more comprehensive
understanding of oral hygiene practices and oral health knowledge among orthodontic
patients. Another limitation of the study was the use of convenience sampling for partici-
pant recruitment. This sampling method may introduce bias and limit the elimination of
confounding factors in the study. Additionally, the study acknowledged the possibility of
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social desirability bias. Participants may have provided answers that they believed would
be viewed favorably by others, potentially influencing the accuracy of their responses.

It is crucial to recognize the importance of oral hygiene in maintaining overall oral
health. As oral health significantly impacts individuals, it is imperative to educate the
entire community about oral hygiene practices and their significance in promoting oral
health [3,5–7]. This prevention program for orthodontic patients aims to reduce compli-
cations, promote better oral health outcomes, and shorten treatment times. By educating
patients on proper oral hygiene, it empowers them to care for their teeth and braces effec-
tively, resulting in fewer emergencies and a more efficient treatment process. Additionally,
it instills lifelong oral hygiene habits, contributing to long-term dental wellness and po-
tentially reducing the need for extensive dental interventions later in life [16,25]. The
findings of this study provide a valuable resource for practitioners seeking to enhance their
approach to motivating orthodontic patients regarding oral hygiene and broader oral health
maintenance. Furthermore, these findings emphasize the necessity for additional research
to explore underlying factors and develop effective interventions, ultimately improving
oral health practices among orthodontic patients.

This study has several limitations. First, it is a pilot study conducted with a limited
sample, and the follow-up period was short. Increasing the sample size and extending
the follow-up period would provide more robust findings, particularly regarding the sus-
tainability of improved oral hygiene habits over time. In addition, future research could
investigate different intervention methods, such as written instructions in the form of book-
lets, video instructions, or verbal instructions, to evaluate their comparative effectiveness
in promoting compliance with oral hygiene practices among orthodontic patients. Such
research would contribute to a more comprehensive understanding of the most effective
educational strategies in this context and support the development of tailored interventions
for optimal oral health outcomes.

5. Conclusions

The introduction of in-office patient education during fixed orthodontic treatment
resulted in an improvement in compliance with oral hygiene practices. After the inter-
vention, the audit criteria were fully met, underlining the effectiveness of the educational
approach. In addition, a significant increase in oral health knowledge was observed among
the participants from the pre-audit to the post-audit stages, indicating a positive change in
attitudes and behaviors related to oral hygiene. These results emphasize the central role of
education in promoting positive oral hygiene habits in orthodontic patients. The strategies
implemented in this study effectively conveyed important information to adult orthodontic
patients and ultimately promoted better adherence to evidence-based guidelines. Future
initiatives should focus on developing guidelines that assist orthodontists and patients
alike in maintaining optimal oral health and hygiene throughout treatment.
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Appendix A. Questionnaire

Q1. Gender: □ Male □ Female
Q2. Age (years):
Q3. Are you brushing your teeth twice a day or more (toothpaste and toothbrush)? □ Yes □ No
Q4. Are you using fluoridated toothpaste daily? □ Yes □ No
Q5. Are you using dental floss/interdental brush daily to prevent gingivitis and
periodontal disease?

□ Yes □ No

Q6. Are you going for regular dental checkups every six months? □ Yes □ No
Q7. Are you using mouthwash daily? □ Yes □ No
Q8. Have you been educated by your dentist about oral hygiene, diet and the risks
associated with smoking, chewing tobacco and excessive alcohol consumption?

□ Yes □ No

Q9. Please mark the answer you find correct.
Oral health is closely related to an individual’s general health and quality of life. □ Yes □ No □ I do not know
The most common oral diseases are dental caries and periodontitis. □ Yes □ No □ I do not know
Diet affects the development of caries and periodontitis. □ Yes □ No □ I do not know
Poor oral hygiene can lead to the development of caries and periodontitis. □ Yes □ No □ I do not know
Every adult should go to the dentist twice a year for a regular checkup. □ Yes □ No □ I do not know
With proper maintenance of oral hygiene, teeth should be brushed with
fluoridated toothpaste for two minutes twice a day.

□ Yes □ No □ I do not know

Fluoride prevents tooth decay by making the enamel more resistant to the action
of acids produced from bacteria on tooth surface.

□ Yes □ No □ I do not know

Proper oral hygiene care requires daily use of dental floss or interdental brushes
and a mouthwash, in addition to brushing with toothpaste.

□ Yes □ No □ I do not know
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