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Abstract

Dental caries is an active process; This transmissible infectious disease requires a host (tooth), food substrate (fermentable
carbohydrates) and aciduric bacteria. Biofilm (plaque), which is a combination of substrate and bacteria, accumulation around teeth over
the time, the bacteria feed on the substrate and produce acids that cause the dissolution of the mineral structure of the tooth enamel
(demineralization), and eventually lead to dental caries. In patients undergoing orthodontic treatment with fixed appliances, due to the
difficulty in maintaining proper oral hygiene, the amount of plaque accumulation around the teeth is higher, so, the chance of enamel
demineralization around the orthodontic brackets that called white spot lesions, and dental caries increases. The purpose of this study is to
investigate the awareness of patients undergoing fixed orthodontic treatment regarding health care during orthodontic treatment based on
orthodontist education. The present study was a cross-sectional study with the code IR.AJUMS.REC.1399.517 which was done by
presenting a questionnaire to 213 healthy men and women undergoing fixed orthodontic treatment between the ages of 15 and 28 in Ahvaz
city, who have been at least 6 months since the start of fixed orthodontic treatment, the patients had consent to participate the
questionnaire. The designed questionnaire included of 3 parts as follows: 1- demographic characteristics of the patient, 2- Patients'
awareness of oral healthcare, 3- Oral healthcare education by an orthodontist. All results were analyzed with SPSS software
version 24 (p < 0.05). The average score of the total amount of education and health care provided to patients by the orthodontist in the
studied sample was 9.40; The average total score of patients' awareness of health care and its implementation during orthodontic treatment
was 9.96, there was a statistically significant relationship between the both score (p < 0.05). Education oral and dental healthcare
methods to patients undergoing fixed orthodontic treatment can be effective in increasing their awareness and attitude about
performing health care instructions during orthodontic treatment to prevent dental caries.
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1. Introduction orthodontic brackets that called white spot lesions, and dental

Dental caries is an active process; This transmissible
infectious disease requires a host (tooth), food substrate
(fermentable carbohydrates) and aciduric bacteria [1]. The soft
non-mineral adhesive layer that accumulates on the surface
of the teeth is called dental plaque [2]. Poor oral and dental
hygiene, inappropriate dietary habits lead to the
accumulation of plaque around teeth and increase the risk of
dental caries [3], as well as, plague remaining on the teeth
for a long time, increases its pathogenic power [4]. In
patients undergoing orthodontic treatment with fixed appliances,
due to the difficulty in maintaining proper oral hygiene, the
amount of plaque accumulation around the teeth is higher, and
as a result, the chance of enamel demineralization around the
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caries increases [5,6]. To overcome this problem, it is
emphasized on following health instructions and using
supplemental devices such as special orthodontic
toothbrushes and interdental toothbrushes to remove plaque;
Antimicrobial and fluoride mouthwashes to prevent the
accumulation of plaque and increase the mechanical
efficiency of brushing. Meanwhile, the patient's awareness
of the importance of health cares is very important, as well
as, the role of the orthodontist in informing and educating
them. The motivation of patients during orthodontic
treatment affects oral health, but this decreases in the middle
of the treatment period and causes a decrease in oral health
[7]. Studies on the importance of motivation of orthodontic
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patients about oral hygiene, show that appropriate
motivational methods have been effective in reducing
plague and dental caries [8,9,10].

2. Objectives

This study aimed to determine the relationship
between awareness of patients undergoing fixed orthodontic
treatment and education of healthcare provided to patients
by the orthodontist. If found, such correlation, reveal
importance appropriate education to oral healthcare during
orthodontic course.

3. Methods

This cross-sectional study was performed with
convenience sampling on 213 health women and men who
were referred to the orthodontic department of the School of
Dentistry at Ahvaz Jundishapur University of Medical
Sciences from September to October to December 2020. By
using the following formula with a ratio of P = 0.5 and 95%
confidence interval, the sample size was estimated at 196
patients according to the estimated d = 0.07, which was
increased to 213 people because of the risk of sample loss.

zf_gp(l—P)
n= —2d2

Healthy men and women, aged 15-28 years, who had at least
6 months have passed since the start of fixed orthodontic
treatment, were included in the study. Exclusion criteria
were: debilitating physical diseases, the use of drugs that
affect dental caries or gingival lesions. At the beginning of
the study, consent of all the women for participation was
obtained after the project was described. Data collection
instrument was an inventory consisting of three parts (1-
demographic characteristics of the patient, 2- Patients'
awareness of oral healthcare, 3- Oral healthcare education by
an orthodontist). (Table 1 and 2) shows the design of the
questionnaire. Each item has 4 options scored from 0 to 3,
and the score obtained was from the patient's' awareness of
oral healthcare questionnaire (0-17) and was from oral
healthcare education questionnaire by an orthodontist (0-
16). Then the obtained scores were categorized into three
groups: low, moderate and high. In patient's' awareness
questions of oral healthcare considered the total score of O -
5 as low, 6 - 11 as moderate, 12 - 17 as high. In oral
healthcare education questions by an orthodontist considered
the total score of 0 - 5 as low, 6 - 11 as moderate, 12 - 16 as
high.

3.1. Reliability

Cronbach's alpha method was used to determine the
scientific reliability of the device. In a pilot study, the
questionnaire was given to 30 people from the samples who
were similar to the research samples but were not included
in the final study.

3.2. Statistics

SPSS 24.0 software was used for analyzing data.
The data obtained were analyzed by using descriptive
statistics, Pearson and Spearman correlation coefficients,
chisquare, and ANOVA. The internal consistency of the
device was confirmed by Cronbach's alpha test of 0.8.

3.3. Ethics statement
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This trial was approved by the Medical Ethics
Committee of Ahvaz Jundishapur University of Medical
Sciences (ethical code: IR.AJUMS.REC.1399.517). A
voluntary written informed consent was obtained from
participates. The collected data held confidential. There
were no costs involved for the participants in this study.

4. Results
According to the findings of the study, which was performed
on 213 people, the mean age of the participants in the study
were 21.73 and 155 women the mean age 21.88+7.37 and 58
men the mean age 21.33+6.13. (Table 3). Frequency
Distribution of Patients' awareness of oral healthcare shown
in (Table 4).

The average overall Patients' awareness of oral
healthcare score in the study was 9.96. And based on the
classification of the total score of patients' awareness of oral
healthcare score, 2.3% patients in low awareness group,
70.9% in moderate awareness group and 26.8% was in high
awareness group (Table 5). Frequency Distribution of oral
healthcare education by an orthodontist shown in table 6.
The average overall score of oral healthcare education by
orthodontist score in the study was 9.40. And based on the
classification of the total score of oral healthcare education
by orthodontist, 7.5% in low oral healthcare education
group, 67.1% in moderate oral healthcare education group
and 25.4% was in high oral healthcare education group
(Table 7). There is a positive and significant statistical
correlation between total score of Patients' awareness of oral
healthcare and total score of oral healthcare education by
orthodontist (p=0.040) (table 8).

5. Discussion

According to the results of the present study, a
significant relationship was observed between total score of
Patients' awareness of oral healthcare and total score of oral
healthcare education by orthodontist. The same relationship
was observed in a study by Chopra et al. their data showed
that the levels of knowledge, and oral hygiene practices
among orthodontic patients were higher than non-
orthodontic patients, they suggested that higher awareness of
orthodontic patients because of are more frequently
educated [11]. Nadar et al. also found similar results that
were consistent with the findings of our study, their data
showed that the overall oral hygiene awareness among the
patients is poor. An average of 44% of the population are
aware of the oral hygiene measures. Extra attention should
be given in educating and motivating the patients on oral
hygiene practices during orthodontic treatment in a proper
manner and this could be beneficial in maintaining proper
oral hygiene [12]. Also, Sawai et al. they reported education
of study participants was significantly associated with
awareness and practice regarding maintenance of
periodontal health [13]. As well as, Mahjoub et al. they
found that improvement in oral health during orthodontic
treatment can be endorsed by continuous monitoring and
reinforcement of the oral health instructions given by their
orthodontist during the follow-up visits [14]. On the same
side, in a study by Atanasova et al. their result showed that
oral hygiene instructions are necessary throughout the entire
orthodontic treatment and they need to be strengthened. At
the very beginning of the orthodontic treatment, the therapist
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should motivate patients in order for the oral hygiene to be
at a high level throughout the entire treatment [15].
Table 1. Questions and scoring Patients' awareness of oral healthcare

Question Mood Score
Once 1
Tooth brushing frequency per day Twice 2
After each meal 3
No brushing 0
Regular 1
Orthodontic 2
Type of toothbrush Interdental 2
Regular+orthodontic 3
Regular+interdental 3
Orthodontic+interdental 3
Using of mouthwash Yes 2
No 0
Tooth flossing Yes 2
No 0
Professional application fluoride in 2-3 time in year 2
dental office 1time in year 1
No 0
Gingival bleeding after brushing Always 0
Occasional 0
No 2
Recent visit a general dentist for Yes 1
dental examinations No 0
Type of toothpaste With fluoride 1
Without fluoride 0
Table 2. Questions and scoring oral healthcare education by an orthodontist
Question Mood Score

Explanation of importance of
tooth brushing

Every meeting
Some meeting
Just at first meeting
Never

Advice of frequency of brushing
per day

Twice per day
After each meal
Never pointed

Tooth brushing education

education without evaluation education with
evaluation in every meeting
Sometimes evaluation
evaluation just at first time
never education

type of toothbrush Yes
No
Referring patients to general just at first time
dentist for examinations occasionally
never
Recommendation of fluoride level just at first time
in toothpaste occasionally
never
Recommendation of use just at first time
mouthwash containing fluoride occasionally
never

Recommendation of schedule
fluoride therapy

4 times in year
2 times in year
occasionally
never
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Table 3. Demographic characteristics of participants

Parameters Number Per cent (%)
Mt
Gender women 155 72.8
men 58 27.2
total 213 100
Age (year) women 155 21.88+7.37
men 58 21.33+6.13
total 213 21.734£7.05
Table 4. Frequency Distribution of Patients' awareness of oral healthcare
Parameters Mood Number Percent
(n=213)
Once 20 141
Tooth brushing frequency per day Twice 77 36.2
After each meal 105 49.3
No brushing 1 0.5
Regular 35 16.4
Orthodontic 97 45.5
Type of toothbrush Interdental 5 2.3
Regular+orthodontic 10 4.7
Regular+interdental 17 8
Orthodontic+interdental 49 23
Using of mouthwash Yes 120 56.3
No 93 43.7
Tooth flossing Yes 110 51.6
No 103 48.4
Professional application fluoride in 2-3 time in year 10 4.7
dental office 1time in year 15 7
No 188 88.3
Gingival bleeding after brushing Always 12 5.6
Occasional 74 34.7
No 127 59.6
Recent visit a general dentist for Yes 60 28.2
dental examinations No 153 71.8
Type of toothpaste With fluoride 196 92
Without fluoride 17 8

Table 5. Descriptive indicators of the total score of Patients' awareness of oral healthcare

Parameter Number MzSD Group Number Percentage
Low (0-5) 5 2.3
total score of Patients' 9.96+2.42 Moderate (6-11) 151 70.9
awareness of oral 213 High (12-17) 57 26.8
healthcare
total 213 100
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Table 6. Frequency Distribution of oral healthcare education by an orthodontist
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Parameter Mood Number Percentage
(n=213)
Explanation of Every meeting 98 46
importance of tooth Some meeting 32 15
brushing Just at first meeting 78 36.6
Never 5 24
Advice of frequency of Twice per day 24 11.3
brushing per day After each meal 170 79.8
Never pointed 19 8.9
education without evaluation education | 49 23
Tooth brushing education with evaluation in every meeting 55 25.8
Sometimes evaluation 35 16.4
evaluation just at first time 63 29.6
never education 11 5.2
type of toothbrush Yes 191 89.7
No 22 10.3
Referring patients to just at first time 60 28.2
general dentist for occasionally 53 24.9
examinations never 100 46.9
Recommendation of just at first time 50 23.5
fluoride level in occasionally 22 10.3
toothpaste never 141 66.2
Recommendation of use just at first time 125 58.7
mouthwash containing occasionally 40 18.8
fluoride never 48 22.5
Recommendation of 4 times in year 16 75
schedule fluoride therapy 2 times in year 7 3.3
occasionally 45 21.1
never 145 68.1

Table 7. Descriptive indicators of the total score of oral healthcare education by an orthodontist

Parameter Number MzSD Group Number Percentage
Low (0-5) 16 7.5
total score of oral 9.40£2.91 Moderate (6-11) 143 67.1
healthcare education by 213 High (12-16) 54 25.4
orthodontist
total 213 100

Table 8. The results of Peterson's correlation coefficient to determine the relationship between two scores

total score of Patients' awareness of oral healthcare

parameter Peterson's correlation coefficient results
r P.value
total score of oral healthcare education by 0/134* 0/040

orthodontist

* p<0.05
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Limitations

Limiting the statistical population to a public center

due to the start of the Corona pandemic and the closure of
private centers.
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