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Oral Hygiene Status: The Critical Parameter in Orthodontic Patients
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ABSTRACT

Aim: The aim of this study was to assess the status of oral hygiene among patients using fixed mechanotherapy
appliances.

Methods and Materials: Patients undergoing orthodontic treatment had their dental hygiene status assessed using
the Gingival Bleeding Index (GBI), Plaque Index (PI), and Ortho Plaque Index (OPI) at three intervals. TO (the first
day), T1 (15 days), and T2 (30 days) for a month.

Results: 10 individuals (15-30 years old) receiving orthodontic treatment at the department of orthodontics and
dentofacial orthopaedics, Adesh Institute of Dental Science and Research (AIDSR), Adesh University, chosen
for the study. Results showed that the mean PI significantly decreased from TO to T1 and then from T1 to T2, the GI
significantly decreased from TO to T1 but then did not differ significantly from T1 to T2, and the OPI significantly
decreased from TO to T1 but did not differ significantly from T1 to T2. For the PI, GI, and OPI, there was no
discernible difference between the genders of the patients.

Conclusion: Patients undergoing orthodontic treatment may be more susceptible to gingivitis if they don't practise
good oral hygiene at home. As a result, throughout orthodontic treatment, oral hygiene guidelines and a hygiene

maintenance strategy must not be neglected.
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INTRODUCTION

In the context of contemporary dental care, adult patients
are increasingly seeking orthodontic therapy. Oral hygiene is
substantially more challenging after fixed orthodontic appliances
have been fitted. As a result, patients wearing fixed orthodontic
appliances are more likely to develop dental caries and gingivitis,
which can lead to gingival attachment loss [1-3]. After three months
of ongoing orthodontic treatment, the stimulated salivary flow
rate, pH, buffer capacity, Plaque Index (PLI) scores, and lactobacilli
levels all show a statistically significant increment [4]. Following the
installation of fixed appliances, differences in the Plaque Index (PI),
Bleeding Index (BI), and Pocket Depth (PD) measurements were
discovered; these values were significantly higher than the baseline
values [5]. There has been a reported change in the subgingival
microbiota towards one that promotes disease, along with a
statistically significant rise in spirochetes and fusiform bacilli. A
significant change in oral microbiota was found in subjects with
fixed appliances during the first six months of treatment [6]. Such
a finding implies that gingivitis risk was substantial during their
months of therapy, and periodontitis risk could not be ruled out

[7]. Manschot described a patient who, as a result of orthodontic
treatment and poor dental hygiene, had substantial mucogingival
alterations, such as gingival recession [8]. Although periodontal
disease can be exacerbated by an increase in bacteria, orthodontic
appliances typically do not promote gingival irritation. On the
other hand, motivated patients can both lower plaque buildup and
gingival inflammation [9]. As a result, it is crucial to promote oral
hygiene advice to orthodontic patients wearing fixed appliances
[10]. The purpose of this study was to evaluate the level of oral
hygiene in patients receiving fixed orthodontic therapy [11].

MATERIALS AND METHODS

Patients in fixed mechanotherapy in the orthodontic department
at Adesh Institute of Dental Sciences and Research, Bathinda were
chosen for the study. The inclusion criteria:

1. Patients who have been using fullmouth fixed orthodontic
appliances for at least six months.

2. No underlying illnesses.

3. No prior use of antibiotics within the previous three months.
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4. No oral prophylaxis during the month preceding the research.
Orthodontic Plaque Index (OPI)

In order to assess the patient's oral hygiene and gingiva, two
measurements were used: the Gingival Bleeding Index (GBI) and
the Plaque Index (PI). The most important plaque accumulation
zones, which are cervical to the bracket base and mesial and distal
to the bracket body, were measured using the Orthodontic Plaque
Index (OPI). The index formula shown in Table 1 was used to
calculate OPIL.

Table 1: Accumulation zones measured in Orthodontic Plaque Index

(QPD).

SCORE CRITERIA
0 No buildup of plaque on the surface of tooth surrounding
the base of the bracket

1 Buildup of plaque on 1 tooth surface at the base of the
bracket.

) Buildup of plaque on 2 tooth surfaces at the base of the
bracket.

3 Buildup of plaque on 3 tooth surfaces at the base of the
bracket.

4 Buildup of plaque on 4 tooth surfaces at the base of the

bracket and gingival

Gingival Index (GI)

All four surfaces of the teeth were checked to determine whether
probing induced bleeding in order to determine the Gingival

Bleeding Index (GI) (Table 2).
Table 2: To determine the Gingival Bleeding Index (GI).

SCORE CRITERIA
0 Normal gingiva.
| Mild inflammation-slight colour change, a small amount of
edoema, but no bleeding when probing.
) Moderate inflammation-redness, edema and glazing, bleeding

on probing.

Severe inflammation with edoema, ulceration, and a propensity
for spontaneous bleeding.

Plaque Index (PI)

For orthodontic patients, the Plaque Index (PI) was assessed on the
bracket sides of one representative tooth from six sextants: the first
molars on the upper right, upper centre, upper left, lower right,
lower centre, and lower left. Using Loe and Silness' PI score, each
tooth was split into four zones based on where it was located around
the brackets: Mesial (M), Distal (D), Gingival (G), and Incisal (I).
The second premolar served as the sextant in circumstances where
the first molar was banded or absent. On the nonbracket side, the

Loe and Silness PI were applied (Table 3).
Table 3: To determine the patients Plaque Index (PI).

SCORE CRITERIA
0 No plaque
1 Thin plaque coating near the gingival margin, only visible with
probe scraping.
) Moderate plaque coating along the gingival margin, interdental

spaces free, but plaque is visible to the naked eye.

Abundant plaque coating along the gingival margin,
interdental spaces filled with plaque.
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Data Analysis

The Statistical Package for the Social Sciences (SPSS 10; SPSS Inc.,
Chicago, IL, USA) was used to run statistical analyses after data was
entered into the computer using the FoxPro programme (FoxPro
7.0; Sybase Inc., Dublin, CA, USA). Using a one-way analysis of
variance (ANOVA), differences at the 5% significance level (p0.05)

were determined.

RESULTS

Mean Age of male and female study participants was found to be

comparable (Table 4).

Table 4: Descriptive of age of the study participants.

Sex N Mean Std. Deviation
Males 4 19.25 4.425
Age
Females 6 20.00 2.898

The Friedman test was used to compare the Mean Plaque Index at
TO, T1, and T2 within groups. The mean PI score at TO, T1, and
T2 differed in a manner that was statistically significant. Wilcoxon
test was used to perform a post hoc pairwise comparison. It was
discovered that from TO to T1 and subsequently from T1 to T2, the
mean PI dramatically dropped (Table 5).

Table 5: Intragroup comparison of mean plaque index at TO, T1 and T2.

GINGIVAL INDEX
N Minimum Maximum Mean Std. Deviation
TO 10 0.8 2 1.532 0.39454
Tl 10 0.5 1.5 1.082 0.39355
T2 10 0.3 1 0.57 0.1767
P value <0.001, S
Post hoc Pairwise TOSTIST2

comparison

The Friedman test was used to compare the Mean Gingival Index
at TO, T1, and T2 within each group. A statistically significant
difference was found in the mean GI score at TO, T1 and T2. Post
hoc pairwise comparison was done using Wilcoxon test. The mean
GI was discovered to have greatly lowered from TO to T1, however
there was no discernible change in GI between T1 and T2 (Table
6).

Table 6: Intragroup comparison of mean gingival index at TO, T1 and

T2.

GINGIVAL INDEX

N Minimum Maximum Mean Std. Deviation

TO 10 0.60 1.50 1.0060  0.30826
T1 10 0.5 0.6 0.540 0.0516
T2 10 0.16 0.60 0.3760 0.13818
P value <0.001, S
Post hoc Pairwise TOSTI, T2

comparison

Intragroup comparison of Mean OPI at TO, T1 and T2 was done
using Friedman test. The mean OPI score at TO, T1 and T2 showed
a statistically significant difference. Post hoc pairwise comparison
was done using Wilcoxon test. The average OPI was observed to
have drastically dropped from TO to T1, however from T1 to T2,
there was no discernible difference in OPI (Table 7).
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Table 7: Intragroup comparison of mean OPI at TO, T1 and T2.

ORTHO PLAQUE INDEX
N Minimum Maximum Mean Std. Deviation
TO 10 2 3 2.7 0.483
T1 10 1 2 1.6 0.516
T2 10 1 2 1.2 0.422
P value <0.001
Post hoc Péirwise TOSTIST2
comparison
DISCUSSION

Patients having orthodontic treatment with fixed appliances are
more likely to experience gingival inflammation because oral
hygiene is more difficult. Dental plaque is mostly to blame for
gingivitis. Plaque buildup around fixed orthodontic appliances is
encouraged by the patient's inability to properly clean his or her
teeth, which might eventually cause gingival inflammation [12-15].
Salivary bacterial counts generally rise after orthodontic appliance
insertion, especially Lactobacillus. Similar to this, six months after
appliance insertion, rises of two to three folds in clinical indexes
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and motile organism counts have also been noted (2], along with an
early increase in anaerobes and Prevotella intermedia and a decline
in facultative anaerobes [16]. Similar to the microbiota found in
periodontally diseased locations, the subgingival microflora has
changed to a periopathogenic community [3,17]. Irregular tooth
alignment may make it harder to control plaque [18]. While
other studies have not, some studies have found a connection
between crowding and periodontal disease. Nonetheless, effective
plaque control is the most important factor in maintaining good
oral hygiene [19,20]. The purpose of this study was to assess oral
hygiene among orthodontic patients at Adesh Institute of Dental
Sciences and Research. Despite the fact that more than half of the
patients brush their teeth twice a day, their oral hygiene was poor.
In general, PI and OPI were reduced after oral prophylaxis, with
mean values of 1.5-0.5 and 2.7-1.2, respectively. This result is in
line with earlier studies that revealed an increase in visible plaque
on tooth surfaces after the use of braces [19-21]. Both an increase
in plaque-retentive areas and the patient's incapacity to practise
good oral hygiene are to blame for this. However, increasing the
frequency of brushing does not guarantee clean teeth. As a result,
tooth brushing frequency alone cannot be used to assess the quality
of oral hygiene [22] (Figure 1).

TO {Day 1)

§
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T

Figure 1: At three intervals: TO (Day 1), TI (15 Days), T2 (30 Days).
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Patient’s adherence to oral home care can be improved through
encouragement, education, and motivation as well as ongoing
reinforcement. Particularly orthodontic patients need to learn how
to maintain good oral hygiene, and their brushing habits need to
be regularly observed. A high grade of oral health behaviour can
be attained and maintained after a period of rigorous individual
oral hygiene education [23]. It is evident from an evaluation of the
brushing techniques utilised that patients need encouragement
and training to employ the proper technique. Previously, patients
undergoing orthodontic treatment were advised to use the so-called
"scrubbing method," but the modified Bass technique proved more
effective [24]. Many patients neglect the gingival third of the tooth
by placing the toothbrush too far coronally, which can result in
increased plaque buildup and the onset of gingivitis. As a result,
all patients should be given instructions on how to properly clean
both the residual coronal surfaces as well as the tooth structure
cervical to an orthodontic appliance. Some patients might find
it challenging to maintain everyday oral hygiene while wearing
orthodontic appliance. Therefore, those who have orthodontic
gear should brush their teeth with an electric toothbrush. Indeed
came to the conclusion that using an electric toothbrush may
be advantageous for people with poor oral hygiene, particularly
because dental plaque can be eliminated rapidly and easily. In
comparison to manual toothbrushes, electric toothbrushes with
rotational brushes are substantially more successful at eliminating
supragingival plaque from bracketed teeth. In fact, it was found
that variations in plaque-removing efficiency were particularly
dependable on the proximal surfaces of teeth [25]. The majority of
patients (68%) who had orthodontic treatment did not see a dental
hygienist, according to the study's findings. It has been demonstrated
that patients with fixed orthodontic appliances respond well to
professional prophylaxis [26]. As a result, oral hygiene education
and reinforcement are necessary during orthodontic treatment.
Reminding some patients to brush their teeth's cervical regions
beneath brackets is also necessary. In addition to decreasing the
frequency and severity of iatrogenic tissue damage, greater oral
hygiene knowledge will also lengthen the long-term advantages of
orthodontic treatment [27]. The mean GBI value was reduced from
1.0 to 0.3, which is regarded as a reasonable value. The results of
this study revealed that the relationship between the three indices
and gender was not significant for the PI and OPI, but significant

for the GBI (p=0.05) [28].

CONCLUSION

The results of this study show that people wearing orthodontic
appliances have trouble keeping up decent oral hygiene. Therefore,
the key to attaining the best outcomes in oral hygiene continues
to be motivating and educating these patients to maintain their
oral health as well as suggesting oral home care aids to increase
compliance. Patients need to be aware of what to expect from
their treatment and what they are responsible for. They must
comprehend that they are involved in their orthodontic care
as partners and that they have the chance to maintain and then
improve their oral health. However, no oral hygiene campaign will
be successful unless orthodontists take ownership of inspiring
their patients and team. Patients typically respond favourably and
are open to self-improvement when an orthodontist delivers oral
hygiene recommendations with real interest and respect. Therefore,
any hygiene issues or limitations discovered during orthodontic
treatment must not be ignored and must be addressed right away.
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Clinical significance: Inadequate oral home care among

orthodontic patients may increase their risk of gingivitis during
orthodontic treatment. It is therefore critical that proper oral
hygiene be maintained throughout orthodontic treatment.
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