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ABSTRACT

BACKGROUND
The purpose of this study was to determine the incidence of dental caries and
periodontal diseases among adolescent subjects receiving orthodontic treatment in a
dental institute.

METHODS

This cross-sectional study was conducted in the Department of Orthodontics and
Orthopaedics, Coorg Institute of Dental Sciences, Virajpet, among 12-18-year-old
subjects receiving orthodontic treatment from Coorg Institute of Dental Sciences,
Virajpet. The data collected was coded and analysed using SPSS (Statistical Package
for Social Sciences, version 21). Descriptive statistics included the frequency,
percentage, mean and standard deviation.

RESULTS

Incidence of dental caries was found to be 100 % (90) and incidence of gingival
bleeding was found to be 100 % (90) among subjects receiving orthodontic
treatment. About 94 % of study subjects did not have any oral mucosal conditions
while 6 % study subjects had oral mucosal conditions.

CONCLUSIONS

The results showed that there was a high incidence of dental problems such as dental
caries and periodontal disease among orthodontic patients while incidence of oral
mucosal conditions was found to be 6 %. Orthodontic practitioners should stress
upon the importance of maintaining proper oral hygiene to their patients. Hence,
periodic evaluation is necessary to diagnose and treat these diseases at an early stage.
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BACKGROUND

Malaligned or malpositioned tooth apart from resulting in
various problems like aesthetics, function, dysfunction of the
temporo-mandibular joint, problems with swallowing and
speech, susceptibility to facial traumatic injuries are also risk
factors for both dental caries and periodontal conditions. It
makes oral hygiene practices difficult by providing safe
harbour for food particles to lodge or by increased plaque
accumulation which in turn is the main factor leading to the
most prevalent dental diseases. However, “As mal aligned
teeth are a risk for periodontal and so is the treatment for it.”
Orthodontic treatment, as it involves usage of removable or
fixed orthodontic appliances especially brackets and ligation
over long period of time have their inherent disadvantage of
creating new retention areas in addition to blocking plaque-
removing shear forces arising from fluid flow and masticatory
loads with a resultant undesired effect of accumulation of
dental plaque in turn increasing amount of dental plaque
containing cariogenic bacteria causing decalcification of
enamel during the treatment.1.2-4

Orthodontic treatment not only helps the patients in
improving dental and facial aesthetics thereby improving self-
esteem but also improves dental occlusion by aligning the
teeth properly, which ultimately results in good functioning of
dentition.! Even though orthodontic treatment will result in
positive change in periodontitis and caries experience, the
conditions can turn for the worse during the said procedure.
Along with the benefits of orthodontic procedures, patients
might face many a complication while undergoing the
treatment. It is reported that 95 % of the orthodontic patient’s
experience varying degree of pain during orthodontic
treatment due to the margins of orthodontic bands impinging
on the gingival area.>7 Plaque accumulation in the sub gingival
bands and brackets can be a factor in the development of
periodontal problems. Gingivitis are common in patients who
do not employ proper oral hygiene measures. Patients also
exhibit gingival hypertrophy, bleeding, increased plaque
accumulation, and calculus formation during orthodontic
treatment.89 Thus, appropriate oral hygiene measures and
preventive procedures are recommended as bands, brackets,
ligature wires, and elastics encourage the accumulation of the
plaque over time around orthodontic appliances resulting in
gingivitis, periodontitis and dental caries.348

The purpose of this study was to find the incidence of
dental caries and periodontal diseases among adolescent
subjects receiving orthodontic treatment in a dental institute.

METHODS

This cross-sectional study was conducted from September
2017 to February 2018 in the Department of Orthodontics and
Orthopaedics, Coorg Institute of Dental Sciences, Virajpet. Data
was collected from the Department of Orthodontics and
Orthopaedics. Coorg Institute of Dental Sciences, Virajpet.
Ethical clearance was obtained from the institutional review
board of Coorg Institute of Dental Sciences, Virajpet. 12 - 18
year-old subjects receiving orthodontic treatment from the
institute who had no caries, gingivitis or mucosal lesions at the
time of starting their orthodontic treatment, have undergone
treatment for 6 - 12 months and have assented to participate
with the consent of the parents were included in the study.
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Subjects who were having systemic diseases and who were
under medication were excluded. The participants fulfilling
the inclusion exclusion criteria were included in the study
after obtaining written Informed consent from the concerned
parents. A pilot study was conducted on 10 subjects to check
for the validity and reliability of the questionnaire. Content
validation was done using Content Validity Index (CVI) and
reliability score Cronbach’s alpha value was calculated to be
0.8217 (good). These 10 subjects were not included in the final
sample. Convenient sampling technique was followed in the
selection of subjects. Sample size of 90 subjects were finally
included in the study. Data was collected for a period of two
months (February 2017 - March 2017) using a standardised
proforma containing two parts. The first part includes
questions pertaining to basic demographic details, diet history
and oral hygiene practices. The second part was to record
dentition and periodontal status by using World Health
Organization (WHO’s) Oral Health Assessment Proforma for
children (2013). The language of the questionnaire was
English, and it was a multiple choice close ended question.

Statistical Analysis

The data was collected, coded and fed into the SPSS (Statistical
Package for Social Sciences, version 21) for statistical analysis.
Descriptive statistics like mean and standard deviations as
well as frequency and percentage were analysed.

RESULTS

The study participants comprised of 90 subjects, 44 males and
46 females (49 % and 51 % respectively). Mean age of study
subjects was found to be 15.656 with standard deviation of
1.1135. Subjects studying in 8t standard was found to be 1
(1.10 %), 9th standard 15 (16.70 %), 10th standard 27 (30 %),
11th standard 20 (23.30 %) and 12t standard 27 (30 %)
respectively as shown in Table 1.

Sl. No.  Parameters Number (%)

1 Gender Males 44 49 %
Females 46 51%
8th standard 1 1.10
9th standard 15 16.70
72 Class 10t standard 27 30
11t standard 20 22.20
12t standard 27 30
Mean  Std. deviation
Mean age of study subjects 15.656 1.1135

Table 1. Demographic Details of the Study Population

Study Subjects
. Response
Question Number Percentage

Type of toothbrush Normal toothbrush 0 0%
Orthodontic toothbrush 90 100 %

i Circular 43 47 %

Method of cleaning )

Horizontal 47 53 %

X Once 72 80 %

Frequency of brushing i

Twice 18 20 %

Before meals 57 64 %

Time of brushing o
After meals 33 36 %
Materials used Toothpaste 90 100 %
Use of any other oral Yes 53 58 %
hygiene aids No 37 42 %

Table 2. Distribution of Oral Hygiene Practices among Study Subjects
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Disease Variables Mean Std. Deviation
Number of sound teeth 21.233 1.943
i Number of teeth with caries 6.3222 2.081
Dental caries
Number of teeth filled due to caries 0.40 1.140
DMFT 6.7222 1.9604
Periodontal Absence of gingival bleeding 21.977 1.655
disease Presence of gingival bleeding 6.022 1.655
Table 3. Assessment of Periodontal Status and Dental Caries in Study
Subjects
Study Subjects
Condition Variables
Number  Percentage
Oral mucosal Absent 84 94 %
conditions Present 6 6 %

Table 4. Distribution of Oral Mucosal Conditions among Study Subjects|

All the subjects used orthodontic toothbrush for brushing
their teeth (100 %). Around 47 % of study subjects used
circular motion as method of cleaning and 53 % used
horizontal motion as method of cleaning respectively. Around
80 % of study subjects brushed only once while 20 % of study
subjects brushed twice a day. Around 64 % of study subjects
brushed their teeth before meals, while 36 % study subjects
brushed their teeth after the meals. All the subjects used tooth
paste for brushing. Around 58 % of study subjects used other
oral hygiene aids, while 42 % study subjects did not use any
oral hygiene aids. 39 % study subjects were vegetarian and 61
% were following a mixed diet. Mean sugar score of study
subjects were found to be 16.7778 with standard deviation of
5.045. The mean number of sound teeth was found to be
21.233 £+ 1.943. Mean number of teeth with caries was found
to be 6.3222 + 2.081. Mean number of teeth filled with caries
was found to be 0.40 * 1.140. The mean DMFT value was found
to be 6.7222 + 1.9604 as shown in Table 3.

Mean number of teeth with absence of gingival bleeding
was found to be 21.977 + 1.655. Mean number of teeth with
presence of gingival bleeding was found to be 6.022 + 1.655.
Incidence of dental caries was found to be 100 % (90) and
incidence of gingival bleeding was found to be 100 % (90)
among subjects receiving orthodontic treatment as shown in
Table 3. About 6 % (6) study subjects had oral mucosal
conditions while 94 % (84) of study subjects did not present
with any oral mucosal conditions as shown in Table 4.

DISCUSSION

Orthodontics is defined by profit as the area of dentistry
concerned with the supervision, guidance and correction of
the growing and mature dent facial structures, including those
conditions that require movement of teeth or correction of mal
relationships and malformations of related structures by the
adjustment of relationships between and among teeth and
facial bones by the application of forces and / or stimulation
and redirection of functional forces within the craniofacial
complex.? However, while doing so the probability of incidence
of other dental ailments are high due to the extended period of
treatment and difficulty in maintaining oral hygiene due to the
presence of intraoral appliances. In the present study,
demographic details of study subjects showed that females
(46) were found to be more in number as compared to males
(44). These findings are in accordance with the study
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conducted by Akshay Gupta et al.10 where patients receiving
orthodontic treatment in Maharashtra, females were 93 and
males were 72. We agree with this author, who stated that it
may be because females are more conscious of aesthetics than
males.

The mean age in the present study was found to be 15.656
which was found in accordance with the study conducted by
Barcevic et al.l! Among children receiving orthodontic
treatment in Spain where it was 17.234. In the present study,
53 % of orthodontic patients used oral hygiene aids which was
in contrast to the results of the study conducted by Sandhya
Sreshta et al.12 Among Nepalese orthodontic patients, it was
only 34 % and the authors concluded that it may be because of
lack of knowledge to use the oral hygiene aids properly and as
it is time consuming.

In the present study, the incidence of dental caries among
orthodontic subjects was found to be 100 % which was higher
than that of the results from the study conducted by Richter et
al.13 where 75.2 % had new carious lesion. Mean number of
teeth with caries among orthodontic patients was found to be
6.322 which was similar to the study conducted by Margriton
et al.1*in Colombia, which reported DMFT (D) to be 6.732. In
the present study, number of sound teeth was found to be
21.233, which was in accordance with the study conducted by
Kvam et al.15in New Zealand, where it was found to be 19.233.

The mean DMFT in the present study was found to be
6.722, which was much higher than the results of the study
conducted by Sandhya Sreshta et al.12 which reported mean
DMEFT of 2.564. Most of the studies have well established that
orthodontic treatment is implicated for changing oral
environment by providing retention sites for dental plaque
and increases the risk of developing caries. Presence of dental
disease like dental caries and periodontal disease depends on
how well the orthodontist is able to motivate the patient to
maintain oral hygiene using different aids.

In the present study, mean number of teeth without
gingival bleeding was found to be 21.977, which was similar to
the study conducted by Brett Eckley et al.16 Among Japanese
population it was found to be 18.5776. The mean number of
teeth with gingival bleeding was 6.022, which was in contrast
to the results of the study conducted by Barcevic et al.ll in
Spain, where it was 2.556. This may be because of proper oral
hygiene aids used by the subjects and also by the proper
reinforcement by the orthodontists during their monthly
visits.

In the present study, the incidence of oral mucosal
conditions was found to be 6 % which was in contrast to the
results of the study conducted by Kvam et al.1> where it was
found to be 47 %. One of the reasons could be that the present
study was conducted 6 months after the initial bonding, by
which time patient will be adjusted to the brackets. Other thing
could be that the chances of mucosal ulcer will be very high
during the initial levelling and aligning phase, which will
gradually decrease as the treatment progresses into higher
arch wires.

CONCLUSIONS

There is high incidence of dental problems such as dental
caries and periodontal disease among orthodontic patients.
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Even though the incidence of periodontal diseases was high,
the mean number of teeth without gingival bleeding were
more when compared to other studies. This may be because of
proper oral hygiene aids used by the subjects and also by the
proper reinforcement by the orthodontists during their
monthly visits. Incidence of oral mucosal conditions was found
to be only 6 %. Orthodontic practitioners should stress upon
the importance of maintaining proper oral hygiene and advice
their patients appropriate aids to do so along with preventive
procedure like fluoride applications or sealant placement as it
has a major role in preventing dental caries and periodontitis
incidence during orthodontic treatment.17-20 There are many
studies regarding the effectiveness of health education, oral
hygiene maintenance, oral prophylaxis and use of fluoride
application in reducing incidence of caries and periodontal
diseases during orthodontic treatments.21-24 Hence, periodic
evaluation is necessary to diagnose and treat these diseases at
an early stage.

Recommendations

e  Practitioners should stress upon the importance of
maintaining proper oral hygiene and advice their patients
regarding appropriate aids to do so in adjunct with
preventive procedure like fluoride applications or sealant
placement.

e Proper oral hygiene instructions and aids should be
advocated to children undergoing orthodontic
treatments.

e Proper reinforcements must be done during their
monthly visits.

e Periodic evaluation is necessary to diagnose and treat
these diseases at an early stage.

Data sharing statement provided by the authors is available with the
full text of this article at jemds.com.
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