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Abstract:
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Orthodontic treatments can impact oral hygiene and gingival health, with fixed appliances potentially hindering plaque control.
Therefore, it is of interest to compare the clear aligners and fixed appliances in for their effect on oral hygiene and gingival health.
Hence, 100 patients were divided into two groups: clear aligners (Group I) and fixed appliances (Group II). Results showed Group II
had significantly higher plaque and gingival issues over time. Thus, data shows that clear aligners offer better oral hygiene and

gingival health maintenance compared to fixed appliances.
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Background:
Malocclusion is a prevalent oral health issue that impacts both
dental aesthetics and overall oral function. Orthodontic
treatment aims to correct malocclusions, improving occlusion,
facial appearance and oral hygiene maintenance [1].
Traditionally, fixed orthodontic appliances comprising brackets,
bands and archwires have been the standard for malocclusion
correction [2]. These appliances provide precise control over
tooth movement but are linked to challenges in oral hygiene.
The difficulty in cleaning around the brackets and wires can lead
to plaque accumulation, gingival inflammation, enamel
demineralization and periodontal complications [3]. Clear
aligner therapy, a newer alternative to fixed orthodontics, has
gained popularity for its esthetics, comfort and removability.
Clear aligners are custom-made, transparent trays that gradually
move teeth into the desired position [4]. Unlike fixed appliances,
aligners can be removed, enabling patients to maintain better
oral hygiene, such as brushing and flossing without obstruction.
Additionally, clear aligners often have fewer dietary restrictions,
which may improve patient compliance and acceptance among
both patients and clinicians [5]. Oral hygiene maintenance
during orthodontic treatment is crucial, as the presence of
appliances significantly alters the oral environment [6]. Fixed
appliances create multiple retentive areas for plaque and food
debris, making it challenging to clean effectively. If not managed
properly, this leads to an increased risk of cariogenic bacteria,
gingival inflammation and periodontal disease. Studies indicate
that patients with fixed appliances generally show higher plaque
indices, gingival indices and bleeding on probing compared to
those without appliances. Effective oral hygiene practices and
professional monitoring are essential to manage these risks [7].
Clear aligners, in contrast, offer advantages in terms of oral
hygiene due to their removability. Patients can remove aligners
while eating and cleaning, facilitating better cleaning of both
teeth and appliances [8]. This may reduce plaque accumulation
and improve gingival health, provided patients adhere to proper
cleaning protocols. However, the effectiveness of clear aligners
relies heavily on patient compliance, as inadequate cleaning or

. S
improper use can still result in microbial growth and oral health
issues [9]. Gingival health is another critical factor during
orthodontic treatment. The accumulation of plaque around fixed
appliances can trigger gingival inflammation, leading to
gingivitis, which may progress to more severe periodontal
conditions if untreated [10]. Fixed appliances are associated with
increased gingival inflammation, primarily due to their design
and the difficulty in maintaining plaque control. Conversely,
clear aligners may reduce gingival inflammation by promoting
better oral hygiene, although existing literature presents mixed
findings on this benefit [11]. Several studies have compared the
effects of clear aligners and fixed orthodontic appliances on oral
hygiene and gingival health. While some report better
periodontal outcomes with aligners, others show minimal or no
significant differences between the two treatments [12]. These
discrepancies may be due to variations in study design, sample
size, treatment duration, patient compliance and hygiene
practices [13]. Furthermore, patient education and motivation
are critical factors in maintaining oral health, regardless of the
appliance type used [14]. Given the increasing popularity of
esthetic orthodontic options and the potential impact of
appliance type on oral health, it is essential to compare the
effects of clear aligners and fixed appliances on oral hygiene and
gingival health. This understanding can help clinicians make
more informed decisions and guide patients more effectively in
maintaining oral hygiene during orthodontic therapy [15].
Therefore, it is of interest to assess the comparative effects of
clear aligners and fixed orthodontic appliances on oral hygiene
status and gingival health.

Methodology:

This study was designed as a prospective comparative clinical
study conducted in the Department of Orthodontics of a dental
institution. The primary aim was to evaluate and compare the
effects of clear aligners and conventional fixed orthodontic
appliances on oral hygiene status and gingival health over a
defined treatment period. A total of 100 patients participated in
the study, with 50 patients assigned to each treatment group.
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Group I (n=50) comprised patients undergoing treatment with
clear aligners, while Group II (n=50) included patients
undergoing treatment with conventional fixed orthodontic
appliances. The sample size was determined based on feasibility
and similar studies, ensuring sufficient statistical power to detect
significant differences between the two groups. The inclusion
criteria for participation in the study were as follows: patients
aged between 18 and 35 years, requiring orthodontic treatment
for mild to moderate malocclusion, in good general health with
no systemic diseases affecting periodontal health and possessing
a full complement of permanent teeth (excluding third molars).
Additionally, patients should not have undergone prior
orthodontic treatment. Exclusion criteria included patients with
severe periodontal disease, systemic conditions such as diabetes
or immunocompromised states, those on medications affecting
gingival health (e.g., phenytoin, cyclosporine), smokers and
tobacco users, pregnant or lactating women and those with poor
oral hygiene at baseline. The study protocol was reviewed and
approved by the Institutional Ethical Committee and written
informed consent was obtained from all participants prior to
their inclusion. Participants were allocated into two groups
based on the type of orthodontic treatment planned, following a
clinical evaluation and patient preference. Both groups followed
standardized treatment protocols. Oral hygiene status and
gingival health were evaluated using the following clinical
indices: Plaque Index (PI), Gingival Index (GI), bleeding on
Probing (BOP) and Oral Hygiene Index-Simplified (OHI-S).
These measurements were recorded at baseline (prior to
appliance placement) and at follow-up intervals of 1 month, 3
months and 6 months after the initiation of orthodontic
treatment. All clinical examinations were carried out by a single
trained examiner to eliminate inter-examiner variability, with
calibration performed prior to the study and intra-examiner
reliability assessed using kappa statistics. The intervention
protocols for the two groups were as follows: Group I patients
were treated with a series of custom-made clear aligners, which
they were instructed to wear for 20-22 hours per day, removing
them only during meals and oral hygiene procedures. They were
also instructed on how to properly clean their aligners. Group II
patients were treated with conventional pre-adjusted edgewise
fixed orthodontic appliances, with standard bonding procedures
followed. These patients were advised regarding dietary
restrictions and the use of orthodontic aids such as interdental
brushes and mouth rinses for maintaining oral hygiene. All
participants received standardized oral hygiene instructions at
the beginning of the study, including proper brushing technique
(Modified Bass technique), the use of fluoridated toothpaste and
adjunctive aids such as floss and mouthwash. These instructions
were reinforced during each follow-up visit. Clinical parameters
were recorded at four time intervals: baseline (T0), 1 month (T1),
3 months (T2) and 6 months (T3) and all data were documented
in a structured proforma for each patient. The collected data
were entered into Microsoft Excel and analyzed using Statistical
Package for the Social Sciences (SPSS) version 25.0. Descriptive
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statistics, including mean and standard deviation, were
calculated for all variables. Intra-group comparisons were
performed using repeated measures ANOVA, while inter-group
comparisons were analyzed using an independent t-test. A p-
value of <0.05 was considered statistically significant. The
primary outcome measures of the study were changes in plaque
index and gingival index scores over time, with secondary
outcomes including bleeding on probing and overall oral
hygiene status. This methodology ensured a systematic and
reliable comparison of oral hygiene status and gingival health
between patients treated with clear aligners and conventional
fixed orthodontic appliances.

Results:

A total of 100 patients completed the study, with 50 participants
in each group (clear aligners and fixed orthodontic appliances).
The mean age of participants in Group I was 24.3 * 4.2 years,
while in Group II it was 25.1 £ 3.8 years, with no statistically
significant difference (p > 0.05). Gender distribution was
comparable between the groups. At baseline, there was no
statistically significant difference between the two groups for
plaque index, gingival index, OHI-S, or bleeding on probing (p >
0.05), indicating comparability of the study groups (Table 1). A
gradual increase in plaque index was observed in both groups;
however, the increase was significantly higher in the fixed
appliance group compared to the aligner group. Repeated
measures analysis showed statistically significant changes over
time in Group II (p < 0.001), whereas Group I showed only
minimal changes (Table 2). Gingival index scores increased
significantly in the fixed appliance group over time, indicating
worsening gingival health. In contrast, the aligner group
demonstrated only slight, non-significant changes. The
difference between groups became statistically significant from 1
month onward (p < 0.001) (Table 3). At 6 months, patients
treated with fixed appliances showed significantly higher OHI-S
scores and bleeding on probing compared to the aligner group,
indicating poorer oral hygiene and gingival health (Table 4). The
Stata regression analysis demonstrated that the type of
orthodontic appliance was a significant predictor of oral hygiene
deterioration and gingival inflammation. Fixed appliances were
associated with significantly higher plaque accumulation,
gingival inflammation and bleeding scores compared to clear
aligners (p < 0.001 for all variables) (Table 5). The results of the
present study indicate that patients treated with clear aligners
maintained significantly better oral hygiene and gingival health
compared to those treated with conventional fixed orthodontic
appliances. While both groups exhibited some increase in plaque
accumulation and gingival inflammation over time, the severity
was markedly higher in the fixed appliance group. These
findings suggest that the removable nature of aligners plays a
crucial role in facilitating better oral hygiene practices and
reducing periodontal complications during orthodontic
treatment.
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Table 1: Baseline comparison of oral hygiene and gingival parameters between groups
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Parameter Group I (Aligners) Mean £ SD  Group II (Fixed) Mean + SD  p-value
Plaque Index (PI) 0.82+0.21 0.85+0.24 0.56
Gingival Index (GI) 0.76 +0.19 0.79+0.22 0.48
OHI-S 1.12+0.30 1.15+0.28 0.62
Bleeding on Probing (%) 18.4+5.2 19.1+4.8 0.53
Table 2: Intra-group comparison of plaque index over time
Time Interval  Group I (Aligners) Mean £ SD  Group II (Fixed) Mean + SD
Baseline 0.82+0.21 0.85+0.24
1 Month 0.88 +0.23 1.32+0.27
3 Months 0.91+£0.25 1.58 £0.30
6 Months 0.89 +0.22 1.71+0.33
Table 3: Intra-group comparison of gingival index over time
Time Interval  Group I (Aligners) Mean * SD  Group II (Fixed) Mean + SD
Baseline 0.76 +£0.19 0.79£0.22
1 Month 0.81+0.20 1.21+0.25
3 Months 0.84+£0.22 1.46+£0.28
6 Months 0.82+0.21 1.60 + 0.31
Table 4: Comparison of OHI-S and bleeding on probing at 6 months
Parameter Group I (Aligners) Mean £ SD  Group II (Fixed) Mean+* SD  p-value
OHI-S 1.20+0.31 2.05 +0.40 <0.001*
Bleeding on Probing (%) 21.3+6.0 38.7+75 <0.001*

Table 5: STATA output summary (intergroup comparison at 6 months)

Variable Coefficient ()  Std. Error  t-value p-value 95% CI

Plaque Index 0.82 0.09 9.11 <0.001 0.64 - 1.00

Gingival Index  0.78 0.08 9.75 <0.001 0.62 - 0.94

OHI-S 0.85 0.10 8.50 <0.001 0.65 - 1.05

BOP 17.4 2.1 8.28 <0.001 13.2-21.6
Discussion:

The present study was conducted to comparatively evaluate the
effects of clear aligners and conventional fixed orthodontic
appliances on oral hygiene status and gingival health. The
findings demonstrated that patients treated with clear aligners
exhibited significantly better oral hygiene and gingival health
outcomes compared to those treated with fixed appliances over a
6-month period. This was evidenced by lower plaque index,
gingival index, OHI-S scores and bleeding on probing in the
aligner group. These results can be attributed primarily to the
removable nature of aligners, which facilitates effective oral
hygiene practices. The findings of the present study are in strong
agreement with the systematic review conducted by Jiang et al.
(2018) [15] which reported that clear aligners were associated
with significantly lower plaque index, gingival index and
probing depth compared to fixed orthodontic appliances. The
authors concluded that aligners may be more beneficial for
maintaining periodontal health, particularly in patients at higher
risk of gingivitis. Similarly, the present study also observed
significantly ~lower plaque accumulation and gingival
inflammation in the aligner group, reinforcing the superiority of
aligners in maintaining periodontal health. A recent clinical
study by Annamalaisamy et al. (2024) [16] also supports the
findings of the current study. Their study, conducted on 100
patients, reported that individuals treated with fixed orthodontic
appliances showed higher plaque index and gingival index
scores at 3 and 6 months compared to those treated with clear
aligners. This aligns closely with the present study, where a
progressive increase in plaque accumulation and gingival

inflammation was observed in the fixed appliance group over
time, whereas only minimal changes were seen in the aligner
group. In contrast, a prospective microbiological study by Zhang
et al. (2025) [17] highlighted that gingivitis incidence during clear
aligner therapy may still occur, particularly in younger patients
or those with poor compliance. The study reported that gingival
index scores increased in certain subgroups, emphasizing the
role of patient-related factors such as oral hygiene practices and
compliance. Although the present study showed better
outcomes with aligners, slight increases in plaque and gingival
scores over time were also noted, supporting the notion that
aligners are not entirely risk-free and require strict patient
adherence. Furthermore, the findings of the present study are
consistent with the microbiological study conducted by Kredig et
al. (2025), [18] which showed that clear aligner therapy is
associated with relatively stable periodontal conditions, with
only minimal increases in plaque and gingival bleeding indices
during the initial months of treatment .This supports the
observation in the current study that aligner patients
experienced only slight, non-significant changes in oral hygiene
parameters over time. Another study by Rossini et al. (2014) [19]
reported that clear aligner therapy provides a favorable
environment for maintaining periodontal health due to
improved accessibility for oral hygiene measures. However, the
authors also emphasized the limited availability of high-quality
evidence and the need for further well-designed clinical trials.
The present study contributes to this body of evidence by
providing a controlled comparative evaluation with a relatively
larger sample size. Additionally, the study by Han (2015) [20]
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showed that both clear aligners and fixed appliances can
improve periodontal parameters when combined with proper
oral hygiene measures and periodontal therapy. However, in
routine clinical scenarios where patient compliance varies, fixed
appliances tend to create plaque-retentive areas, leading to
increased gingival inflammation, as also observed in the present
study. Overall, the findings of the current study agree with the
majority of existing literature, which suggests that clear aligners
offer a significant advantage over conventional fixed orthodontic
appliances in maintaining oral hygiene and gingival health [21,
22]. The removable design of aligners allows patients to perform
effective brushing and flossing, thereby reducing plaque
accumulation and gingival inflammation. However, it is
important to note that patient compliance plays a crucial role in
achieving these benefits. Poor adherence to oral hygiene
instructions or improper use of aligners may negate their
advantages.

Conclusion:

Clear aligners resulted in better oral hygiene and gingival health
than fixed orthodontic appliances. The removable nature of
aligners allowed for improved hygiene maintenance, but patient
compliance is key to achieving optimal outcomes. Thus, both
treatments require proper hygiene and monitoring to avoid
periodontal issues.
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