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Background and Purpose: Oral health is the key factor for ceaseless orthodontic treatment. This 
study aimed to investigate the knowledge, attitude, and practice of patients with fixed orthodontic 
appliances about oral health care.

Materials and Methods: In this descriptive-analytical cross-sectional study, 201 patients referred 
to the Orthodontics Department of Yazd Dental Faculty, Yazd City, Iran, were recruited by 
convenience sampling between August 2021 and March 2022. A valid and reliable questionnaire 
was used, containing demographic information and 7 knowledge questions, 7 attitudinal, and 8 
practical questions regarding oral health. The data were analyzed with the t-test and analysis of 
variance in SPSS software, version 25.

Results: The Mean±SD age of participants was 19.65±6.03 years within an age range of 10-37 
years. The participants had moderate knowledge and poor practice of oral health. No significant 
correlation was seen between patients’ knowledge and practice scores (P>0.05). Demographic 
variables had no significant effect on the attitudinal questions. 

Conclusion: Oral health knowledge among patients undergoing fixed orthodontic treatment was 
evaluated as “moderate” and their practice as “poor.” There are some negative attitudes about 
orthodontic treatment among patients, such as being an unsafe treatment in pregnancy or being 
impossible in adulthood, that should be rectified. Educational interventions are suggested as the 
patients’ knowledge, attitude, and practice of oral hygiene during orthodontic treatment should 
be improved.
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1. Introduction

rthodontic treatment improves the oc-
clusal relationship. It helps with better 
chewing, speech, aesthetics, and oral 
health [1]. In other words, improper 
occlusal relationship and irregularity of 
teeth, such as crowding, are predispos-

ing factors for plaque accumulation. So, the orthodontic 
treatment directly corrects any dental and facial abnor-
malities and indirectly improves the health of the peri-
odontium [2].

However, orthodontic treatment may also cause com-
plications [1]. Oral healthcare becomes difficult due to 
brackets and wires [3, 4]. Self-cleansing also becomes 
difficult due to the low mechanical chewing and rinsing 
effect of saliva on food residues [5]. Therefore, biofilm 
accumulation may gradually lead to white spots, caries, 
periodontal disease, and halitosis [6-11].

Therefore, patients should be aware that failure to 
comply with the oral hygiene protocol leads to the ter-
mination of treatment [12]. Also, patients should know 
the correct method of brushing and using an interden-
tal toothbrush and mouthwash, and these behaviors 
should be promoted during the treatment [13]. Patients 
must clearly acknowledge the significance of follow-
up sessions [2, 5]. Follow-up must include periodontal 
probing every 6 months, so if a pathological pocket is 
found, further radiographic examination or referral to a 
periodontist can be done to restore oral health [14]. 

Ilyas’s study in Pakistan shows that most patients are 
aware of oral hygiene practices during orthodontic 
treatment and perform them, but not at desirable levels 
[6]. A study by Ajayi et al. shows that most orthodontic 
patients (62.8%) exhibit good oral hygiene, which in-
creases the likelihood of optimal orthodontic results [8]. 
Since there was little information about the knowledge, 
attitude, and practice of patients with fixed appliances 
referred to the orthodontic Department of Yazd Dental 
School, Yazd City, Iran, regarding oral health, this study 
was designated and implemented to fill this gap.

2. Materials and Methods

Study design

This research is a descriptive-analytical study conduct-
ed at the Orthodontics Department of the School of 
Dentistry, Yazd University of Medical Sciences, between 
August 2021 and March 2022. The inclusion criterion 

was the consent of patients under fixed orthodontics 
treatment to participate in the study. The exclusion cri-
terion included an incomplete questionnaire.

Sample size and sampling method

Considering the of 95% Cl and according to a previous 
similar article regarding the status of knowledge of 25% 
(P), α= 5% and the estimation error of 6% (E) [15], the 
sample size was estimated as 201. They were recruited 
by convenience sampling (Equation 1):

1. 
(Z(1-ά) )

2p×(1-p)
 

Study tool

A questionnaire in four parts was developed for this 
study. The first part included the participants’ demo-
graphic data (age, gender, education level, and treat-
ment duration). The second part aimed to assess the 
participants’ knowledge by 7 questions. The third part 
contained 7 questions evaluating participants’ atti-
tudes regarding oral health. The fourth part consisted 
of 8 questions about oral health practice. All patients 
were asked to complete the questionnaire in the wait-
ing room in the Orthodontic Department and return it 
within 20 minutes.

Validity and reliability assessment 

The Lawshe model was used to determine the content 
validity of the questionnaire. Three criteria, including 
necessity, transparency and relevance were examined 
to check the content validity. The questionnaire was re-
viewed by a panel of experts in the Dental Faculty of 
Dentistry, consisting of 6 periodontists, 2 orthodontists, 
and 1 faculty member from the Department of Oral 
Health and Community Dentistry. The opinions of the 
10 panelists were determined by the content validity ra-
tio (CVR) of 0.75. If the CVR value were less than 0.7, the 
item would be rejected, and accordingly, no item was 
excluded. The questionnaire was distributed 20 days 
before conducting the study to 25 patients drawn from 
the same sampling frame to evaluate the questions’ ap-
plicability, ease of understanding, and clarity. No major 
amendments were required following feedback from 
the pilot. The Cronbach α was calculated as 0.74, which 
is good for the reliability of a new questionnaire. 

The data were collected by completing the question-
naire via the self-administered method by the partici-
pants. Still, in case of problems in understanding some 
questions, the interviewer gave explanations.

O
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Data analysis

For the knowledge questions, 1 point was given for the 
correct answer to the knowledge questions, 0.5 points 
for “I don’t know,” and 0 points for the wrong answer. 
The following classification was considered to report 
the patients’ knowledge level qualitatively: Score 6-7 as 
good, score 4-6 as moderate, score 3-4 as poor, and 3 or 
less as very poor. In the practice part, a score of 6-8 was 
considered good, 6-4 as average, 3-4 as poor, and 3 or 
less as very poor.

Answers to the attitude questions were reported by 
their frequency and were not scored. The answers only 
showed the patient’s attitude and did not necessarily 
have a correct answer. 

The data were analyzed with the t-test, analysis of vari-
ance (ANOVA), and chi-square using SPSS software, ver-
sion 25. The level of significance in this study was con-
sidered <0.05.

3. Results

Of 201 patients asked to complete the questionnaire, 
199 responded, and 2 submitted incomplete question-
naires and were replaced by two new participants.

Demographic baseline data

The Mean±SD age of participants was 19.65±6.03 years 
within the range of 10-37 years. The participants were 
70(36.8%) men and 127(63.2%) women. The demo-
graphic information of the patients is shown in Table 1.

Knowledge about oral health

The Mean±SD score of knowledge, which could be 
from 0 to 7, was obtained as 5±1.13, considered mod-
erate. There was no significant association between 
knowledge and gender, age, treatment duration, and 
educational level (Table 2).

 The frequency distribution of answers to knowledge 
questions is mentioned in Table 3. No correlation with 
demographic characteristics was also seen in the sepa-
rate question-by-question evaluation, although these 
findings were not reported in detail to summarize the 
results.

Attitudes about oral health

As described in the study method, the overall mean 
score was not calculated in the attitude part due to lack-
ing a specific correct answer for these questions, and 
the association between the mean score and demo-
graphic factors was not reported.

Table 1. Frequency distribution of patients according to demographic factors

No. (%)Variables

74(36.8)Male
Gender

127(63.2)Female

113(56.2)<18 

Age (y) 60(29.9)18-25 

28(13.9)>25 

39(19.4)Under middle School

Level of education
43(21.4)Middle School

66(32.8)High School

53(26.4)University

112(55.7)<18 

Duration of treatment (m) 51(25.4)18-36 

38(18.9)>36 
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The frequency distribution of answers to these ques-
tions is shown in Table 3. Demographic variables had 
no significant effect on the frequency of responses to 
attitudinal questions, except for a few items mentioned 
below.

In this section, the gender variable made a significant 
difference only in questions 6 and 7, so in the sixth ques-
tion, the “yes” answer was more among the males, and 
in the seventh question, the “yes” answer was more 
among the females. The two variables of age and dura-
tion of treatment did not make a significant difference 
in any question. The level of education made a signifi-
cant difference only in the fifth question, so the higher 
the level of education, the higher the frequency of “yes” 
answers (Table 4). 

Practice on oral health

The Mean±SD score of practice, which could range 
from 0 to 8, was obtained as 3.92±1.43, which was con-
sidered “poor” and was not statistically associated with 
demographic variables in general (Table 2). In a separate 
question-by-question review, gender and age variables 
did not make a significant difference in any question. 
The treatment duration variable significantly differed 
only in questions 4 and 5. In these two questions, with 
an increase in treatment duration, both the use of regu-

lar dental floss and special orthodontic floss were re-
duced (Table 4). The frequency distribution of answers 
to practice questions is shown in Table 4.

4. Discussion

Without adequate oral hygiene, the positive effects 
of orthodontic treatment may be lost [16]. Therefore, 
before starting the treatment, the dentist must ensure 
the patient can follow the oral hygiene instructions 
sufficiently. If the patient does not follow the neces-
sary oral hygiene tips during the treatment, the active 
orthodontic treatment should be postponed until the 
plaque control is improved [12]. So, patients should be 
aware of the importance of proper oral hygiene before 
and during orthodontic treatment. In the present study, 
knowledge about oral health among patients under-
going fixed orthodontic treatment was evaluated at a 
“moderate” level, and their practice was assessed at a 
“poor” level. 

Unlike the study of Eid [17], Shah [18], and Priyadarsi 
[19], in which most participants were male, in this study, 
63.2% of the participants were female, which is similar 
to the selected population of the studies of Sawai [20], 
Petrauskiene [21], Sharma [22], and Aljohani [23] in 
which the majority of patients were female. The pos-
sible reason is that women are more concerned about 

Table 2. The association between the mean knowledge and practice scores and baseline characteristics

PMean±SD
Variables

PracticeKnowledgePracticeKnowledge

0.790.317
3.95±1.444.88±1.12Male

Gender
3.90±1.435.05±1.13Female

0.350.499

4.05±1.434.91±1.21<18

Age (y) 3.78±1.325.05±1.0618-25

3.71±1.674.88±1.19>25

0.140.605

4.28±1.395.06±1.02Under middle 
School

Level of 
education

3.62±1.514.87±1.24Middle School

4.04±1.354.84±1.17High School

3.75±1.475.09±1.12University

0.180.573

4.08±1.534.93±1.19<18 

Duration of 
treatment (m) 3.64±1.234.99±1.0618-36 

3.84±1.365.15±1.02>36 
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Table 3. Frequency distribution of answers to all three types of questions

Knowledge Question Option No. (%)

Can orthodontic treatment lead to redness 
or swelling of the gums?

Yes 71(35.3)

No 71(35.3)

I do not know 59(29.4)

Are regular and straight teeth easier to 
clean?

Yes 187(93)

No 9(4.5)

I do not know 5(2.5)

Can mouth breathing be effective on gum 
health?

Yes 69(34.3)

No 34(16.9)

I do not know 98(48.8)

Can orthodontic treatment lead to an 
increase in the possibility of bad breath in 

the case of improper oral hygiene?

Yes 158(78.6)

No 15(7.5)

I do not know 28(13.9)

Can poor oral health increase the risk of 
heart disease?

Yes 57(28.4)

No 20(10)

I do not know 124(61.7)

Does overlapping and irregular teeth 
increase the risk of tooth decay?

Yes 140(69.7)

No 15(7.5)

I do not know 46(22.9)

Which of the following symptoms will oc-
cur in gingivitis?

Bleeding from the gums 33(16.4)

Gum swelling 17(8.5)

Gum discoloration 10(5)

All three 14(70.1)

Attitudinal Question Options No. (%)

What was the main motivation for you to 
undergo orthodontic treatment? One op-

tion can be selected

Dentist’s advice 31(15.4)

Parent’s advice 17(8.5)

Difficulty cleaning teeth 14(7)

Difficulty chewing 17(8.5)

The influence of friends and others 8(4)

Cosmetic 114(56.7)

Is it important to brush more after placing 
fixed appliances?

Yes 179(89.1)

No 11(5.5)

No idea 11(5.5)
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Knowledge Question Option No. (%)

Is oral hygiene effective in improving social 
relationships?

Yes 186(92.5)

No 7(3.5)

No idea 8(4)

Does the use of toothpaste have a sig-
nificant effect in removing dental plaque 

compared to only a toothbrush?

Yes 84(41.8)

No 25(12.4)

No idea 92(45.8)

Should orthodontic treatment be post-
poned until after child delivery?

Yes 63(31.3)

No 25(12.4)

No idea 113(56.2)

 Is orthodontic treatment prohibited in 
adulthood?

Yes 21(10.4)

No 127(63.2)

No idea 53(26.4)

Do you think it is necessary to ensure the 
health of the gums before orthodontic 

treatment?

Yes 148(73.6)

No 18(9)

No idea 35(17.4)

Practice Question Option No. (%)

Have you seen your dentist regularly dur-
ing orthodontic treatment?

Yes 180(89.6)

No 21(10.4)

Do you use a ‘soft’ brush? 
Yes 54(26.9)

No 147(73.1)

Do you use a special orthodontic tooth-
brush?

Yes 113(56.2)

No 88(43.8)

7) Do you use dental floss?
Yes 134(66.6)

No 67(33.3)

Do you use special orthodontic floss?
Yes 50(24.9)

No 151(75.1)

Do you use fluoride mouthwash?
Yes 118(58.7)

No 48(23.9)

Have you encountered problems in main-
taining oral hygiene during orthodontic 

treatment?

Yes 83(41.3)

No 118(58.7)

Have you ever done scaling during orth-
odontic treatment?

Yes 52(25.9)

No 149(74.1)
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esthetics and are more often referred for orthodontic 
treatment [24]. Since questionnaires were distributed 
in the follow-up appointments, it seems that women 
showed more regular presence in recalls. The Mean± 
SD age of the patients was 19.65±6.03 years. This young 
population can be attributed to the dentist’s sugges-
tion to start treatment or the fact that young people are 
more willing to have a more beautiful appearance to 
gain more social acceptance.

In this study, the knowledge score was considered an 
average level, consistent with Priyadarsi’s study [19]. Un-
like some previous studies in which the level of knowl-
edge of females was higher than that of males [25-30], 
in our research, the knowledge score had no significant 
association with gender, which was consistent with Al-
harbi [15] and Priyadarsi [19] studies. Unlike the study 

of Alhaija [25] and Al-harbi [15], the knowledge score 
in the present study had no significant association with 
the education level of the patients. In the study of Ai-
kins [28], knowledge was higher in adolescents and 
those treated for more than 18 months. However, in this 
study, knowledge was not affected by age or duration 
of treatment. Likewise, the study of Alhaija [25] and Al-
harbi [15] showed no difference in patients’ knowledge 
levels based on age. In some studies, such as Buthelezi 
[31], there was no mention of how knowledge is related 
to the age or gender of the participants. 

It should be noted that similar studies comparing pa-
tients’ attitudes toward orthodontic treatment are very 
limited and mainly focused on knowledge and practice. 
In our study, as in similar articles, the main reason for 

Table 4. Assessment of questions of attitude and practice according to baseline characteristics

Attitudinal Questions
P

Gender Age Level of 
Education

Duration of 
Treatment

1) What was the main motivation for you to undergo 
orthodontic treatment? One option can be selected 0.275 0.469 0.662 0.401

2) Is it important to brush more after placing fixed 
appliances? 0.360 0.725 0.422 0.443

3) Is oral hygiene effective in improving social 
relationships? 0.421 0.260 0.517 0.300

4) Does the use of toothpaste have a significant effect in 
removing dental plaque compared to only a toothbrush? 0.263 0.414 0.568 0.719

5) should orthodontic treatment be postponed until after 
child delivery? 0.850 0.250 0.042* 0.426

6) Is orthodontic treatment prohibited in adulthood? 0.001* 0.501 0.653 0.463

7) Do you think it is necessary to ensure the health of the 
gums before orthodontic treatment? 0.036* 0.502 0.113 0.158

Practice Question
P

Gender Age Level of 
Education

Duration of 
Treatment

1) Have you seen your dentist regularly after placing fixed 
appliances? 0.898 0.808 0.696 0.716

2) Do you use a ‘Soft’ toothbrush? 0.382 0.175 0.185 0.810

3) Do you use a special orthodontic toothbrush? 0.859 0.419 0.279 0.069

4) Do you use dental floss? 0.689 0.617 0.065 0.017*

5) Do you use special orthodontic floss? 0.249 0.999 0.112 0.011*

6) Do you use fluoride mouthwash? 0.660 0.193 0.243 0.448

7) Have you encountered problems in maintaining oral 
hygiene during orthodontic treatment? 0.442 0.595 0.518 0.341

8) Have you ever done scaling during orthodontic 
treatment? 0.062 0.753 0.413 0.112
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orthodontic treatment was aesthetic [32, 33]. In our 
study, most participants believed improving oral hy-
giene could enhance social relationships. About 63.2% 
of the patients thought that orthodontic treatment is 
prohibited in adulthood, and 73.6% considered it neces-
sary to ensure the health of the gums before starting 
orthodontic treatment. Interestingly, 87.5% of the par-
ticipants had no opinion on whether orthodontic treat-
ment should be postponed until after child delivery, or 
they mistakenly believed that pregnancy is an obstacle 
to starting this non-invasive treatment. In the present 
study, most people (89%) had met their dentist regular-
ly after placing fixed orthodontic appliances. Also, they 
agreed with the need to increase brushing frequency 
during orthodontic treatment. In some studies, a major-
ity of orthodontic patients (>90%) brushed their teeth 
at least twice a day [2, 15, 25]. In our study, only 61.7% 
of the patients brushed their teeth twice a day or more, 
which shows a lack of adherence to regular brushing, 
consistent with some previous studies [17, 18, 20, 34, 
35]. Insufficient brushing during orthodontic treatment 
leads to plaque accumulation around the brackets. 
Therefore, the dentist should again emphasize the value 
of brushing during every visit.

 Of course, it should be noted that increasing the 
frequency of brushing alone is not enough because 
brushing technique is a more important key factor in 
maintaining oral health [36, 37]. In the present study, 
similar to the study of Pandey [35], the main brushing 
technique used by the participants was a combination 
of horizontal and vertical movements. Toothbrushes 
with hard bristles remove more dental plaques but 
cause more abrasion on the gingiva and tooth surface. 
Therefore, a hard toothbrush is not recommended 
by healthcare professionals. Fortunately, our findings 
showed that only 4.5% of patients used a hard tooth-
brush, similar to the study by Atassi et al. in Saudi Arabia 
[34]. In Pandey’s study, about one-fifth of patients used 
brushes with hard bristles; interestingly, more than half 
never noticed the toothbrush they were using [35].

 In our study, most participants (68.2%) used a me-
dium toothbrush, while in Lee [36] and Guo [38], most 
participants used soft ones. An orthodontic toothbrush 
is a two-surface toothbrush with longer bristles on the 
edges and shorter bristles in the middle. This brush 
cleans the brackets’ top and bottom [39]. In our study, 
more than half of the people used a special orthodontic 
toothbrush, which is consistent with the investigations 
of Atanasova [40] and Anuwongnukroh [39]. In our 
study, compared to Guo’s study [38], patients changed 
their toothbrushes after a longer period, which may be 

due to the economic conditions or lack of knowledge 
about toothbrush’s effectiveness decrease over time. 

Daily use of mouthwashes containing fluoride will sig-
nificantly reduce white spots around bands and brack-
ets and minimize the occurrence of enamel deminer-
alization during treatment [41]. In our study, like some 
previous studies [36, 39], more than half of the people 
used fluoride mouthwash, which could be due to the 
installation of an educational poster on the wall of the 
Orthodontic Department about the effect of fluoride 
mouthwash in preventing caries or due to the impact of 
health instructions given to the patients by post-gradu-
ates. This finding was unlike the studies of Guo [38] and 
Khraisat [42], where a minority of patients used mouth-
wash.

Dental floss helps remove plaque from the interden-
tal spaces [40, 43]. However, flossing under wires and 
brackets is challenging, and the patients’ cooperation 
may decrease [39]. Nevertheless, in our study, most 
people used dental floss, which was inconsistent with 
some previous studies [35, 38, 40, 44]. However, our 
study reported the frequency of super-floss usage in 
only about 1 out of 4 patients. In this study, most pa-
tients believed oral healthcare during orthodontic treat-
ment should be more than usual. Still, this positive atti-
tude did not necessarily lead to positive practice. In our 
study, as in Čalušić’s study [44], for most people (58.7%), 
the fixed orthodontic appliance did not cause any prob-
lems in oral hygiene compared to the past. Unfortunate-
ly, unlike the study of Ilyas [6], in which 78% of people 
had their teeth scaled during orthodontic treatment, in 
our study, only one out of four patients had scaling dur-
ing their treatment.

In practice questions, with the increase in treatment 
duration, patients’ cooperation in using regular den-
tal floss as well as special orthodontic dental floss de-
creased, which may be due to patients’ tiredness of 
following hygiene principles, reducing their internal mo-
tivation, or reducing the effectiveness of oral hygiene 
instructions taught at the beginning of treatment.

The difference in the results in various studies may be 
due to the diversity in culture, the developmental sta-
tus of the country of the study, or perhaps demographic 
characteristics, such as the socioeconomic status, the 
level of education, and the type of health instructions 
received from the dentist.
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5. Conclusion

Knowledge of oral health among patients undergoing 
fixed orthodontic treatment was evaluated as “moder-
ate” and their practice as “poor.” There are some nega-
tive attitudes towards orthodontic treatment, such as 
an unsafe treatment in pregnancy or the impossibility 
of orthodontic treatment in adulthood, which should be 
rectified. Educational interventions are suggested due 
to the need to improve patients’ knowledge, attitude, 
and practice about oral hygiene during orthodontic 
treatment.

Study limitations

The results of this study could not be generalized to the 
entire urban society due to the similar socioeconomic 
class of patients referred to the Dental School. It can be 
helpful to compare our findings with the results of future 
patients referred to the private treatment sector.
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