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ABSTRACT
Aim: To compare the effects of two different
periodontal recall programs on gingival health of
patients undergoing fixed orthodontic treatment.
Materials and Methods: Fifty-four adolescents (25
female and 29 male, mean age is 15,19 ± 0,4 years),
who will be undergoing fixed orthodontic treatment,
were divided into two equal groups (Group 1, Group
2). Group 1 was selected for periodontal recall
program consisting of three-month intervals, and
Group 2 was selected for periodontal recall program
consisting of four-week intervals. The periodontal
parameters (plaque index [PI], gingival index [GI] and
bleeding on probing [BOP]) were recorded at the
baseline and at the all recall appointments during one
year.
Results: All periodontal parameters showed a
significant increase from the baseline to the first recall
appointment for either group (P<0,01). Group 2 had
significantly lower PI, GI and BOP values than Group 1
at all recall appointments (P<0,01).
Conclusions: This study emphasized that periodontal
recall program consisting of four-week intervals
seemed to be more successful than the recall program
consisting of three-month intervals in terms of
periodontal health of patients undergoing fixed
orthodontic treatment.
Key words: Fixed Orthodontics, Oral Hygiene,
Periodontal Recall, Listerine

ÖZ
Amaç: Bu çalışmanın amacı iki farklı periodontal takip
programının, sabit ortodontik tedavi gören hastaların
dişeti sağlığı üzerindeki etkilerini karşılaştırmaktır.
Gereç ve Yöntem: Ortodontik tedavi gören 54 hasta
(25 kadın and 29 erkek, ortalama yaş: 15,19 ± 0,4 yıl)
Grup 1 ve Grup 2 olarak iki eşit gruba ayrıldı. Dört
haftalık aralıklardan oluşan periodontal takip programı
için Grup 2 seçilirken, Grup 1 için üç aylık aralıklardan
oluşan periodontal takip programı seçildi. Periodontal
parametreler (Plak İndeksi, Gingival İndeks ve
Sondlamada Kanama) başlangıçta ve 1 yıl boyunca
tüm takip randevularında kaydedildi.
Bulgular: Her iki grupta da başlangıçtan ilk takip
randevusuna kadar tüm periodontal parametrelerde
anlamlı artış gözlendi (P<0,01). Grup 2’deki plak
indeksi, gingival indeks ve sondlamada kanama Grup
1’e göre tüm takip randevularında anlamlı düzeyde
düşüktü (P<0,01).
Sonuç: Bu çalışma ortodontik tedavi gören hastalarda
periodontal sağlık yönünden dört haftalık aralıkları
içeren periodontal takip programının üç aylık aralıklarla
takip edilen programa göre daha başarılı olduğunu
vurgulamaktadır.
Anahtar Kelimeler: Sabit ortodontik tedavi, Oral
hijyen, Periodontal takip, Listerin
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INTRODUCTION
Alignment of the crowded teeth with
orthodontic treatment contributes in maintaining the
periodontal health by facilitating plaque control during
daily
individual
oral
hygiene
procedures.1-3
Unfortunately, various appliances, especially fixed
orthodontic appliances, create the plaque retention
areas, which complicate the plaque control and result
in inflammatory periodontal diseases.4-6 It was
frequently observed that patients who were treated
with fixed orthodontic appliances had also white spot
lesions7,8 and decays in addition to gingivitis.9
In the literature, there are many studies aimed
to reveal the most suitable oral care protocol, brushing
technique and cleaning tools for increasing or keeping
the oral hygiene motivation level of the patients
undergoing fixed orthodontic treatment.10-29 It is noted
that the major importance in the long-term success is
not the content of oral care but rather it is to provide
sustainability of the motivation level in the long-term
suitably by patients.10,13 This situation indicates the
importance of effective communication among the
patient, parents, orthodontist and periodontist.
Therefore, this study aimed to evaluate the
possible effects of the frequency of periodontal recall
appointments on the plaque control and gingival
health of patients undergoing fixed orthodontic
treatment.
MATERIALS AND METHODS
This study included fifty-four adolescents (25
female and 29 male healthy children, mean age is
15,19 ± 0,4 years) undergoing for fixed orthodontic
treatment in Atatürk University Faculty of Dentistry,
Department of Orthodontics. The inclusion criteria of
this study were: to be between the age of 12-18, to
have permanent dentition and not to have any
periodontal diseases; the exclusion criteria were: not
to have any physical or mental handicap and not to
have cleft palate or lip. The periodontal treatments of
all patients were completed a month before the
beginning of the orthodontic treatment. The patients
were randomly divided into two groups. Group 1 (13
females and 14 males, mean age was 15,29 ± 0,4
years) was selected for the periodontal recall program
which will be carried out in a three-month interval,
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and Group 2 (12 females and 15 males, mean age was
15,09 ± 0,4 years) was selected for the periodontal
recall program which will be conducted in a month
interval. After the placement of the fixed orthodontic
appliances, standardized oral hygiene education was
given. Following the verbal and applied education on
the model (with fixed appliances), the patients were
made to practice toward the mirror by the doctor.
Similar brushing technique (Bass technique),
orthodontic toothbrush (Oral-B Laboratories, Inc.,
Redwood City, California, USA), interdental toothbrush
(G.U.M. bi direction, 0,9 mm or 1,2 mm, Sunstar
Americas, Inc., Chicago, USA), and mouth rinse
(Listerine orange, Johnson & Johnson Healthcare
Products Division of McNEIL-PPC, Inc., Somerset
County, New Jersey, USA) were recommended to the
all patients for daily oral hygiene practices. All patients
were informed about brushing and interdental
cleaning, and following, the usage of mouth rinse
about 30 seconds twice a day. In order to support the
oral hygiene motivation efforts, the image of microbial
dental plaque under the phase-contrast microscope
was shown to the patients at baseline, 3rd, 6th, 9th and
12th months. The dynamic life of the bacterium on
microbial dental plaque was displayed to the patients.
Periodontal Recording
The periodontal assessment of the participants
was performed by two trained and calibrated
examiners (OK, TA) at six sites per tooth (mesiobuccal, buccal, disto-buccal, mesio-lingual, lingual, and
disto-lingual) with a Williams probe with Michigan
markings (Hu-Friedy, Chicago, IL.) The periodontal
recordings included plaque index30 (PI) gingival
index31 (GI) and bleeding on probing32 (BOP). Baseline
measurements were recorded a month before the
placement of the fixed orthodontic appliances.
Periodontal recall appointments were planned just
before the orthodontic treatment appointments.
During all of the recall appointments, firstly, PI, GI
and BOP values were recorded. After that, it was
aimed to increase patient’s motivation level and the
oral hygiene education procedure was repeated. Intra
examiner variability in using the periodontal
examination criteria was tested by performing
duplicate examinations on 16 randomly selected
participants. Agreement was 91% for PI and %90 for
BOP.
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Treatment Responses for Bleeding on Probing

Statistical Method
For statistical analysis, the differences between
the groups were tested by Mann-Whitney U Test and
the differences within the group were tested by Paired
Samples Student Test. Statistical analysis of the study
data was achieved by a software program (SPSS 17.0
for Windows, IBM, Chicago, IL). The data were
presented as mean ± standard error (SD), and P value
was set at 0.05 for all tests.
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Figure 3. Treatment responses for bleeding on probing.
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Significantly differences from baseline for group 2. † P < .01
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RESULTS
1
Baseline Month

3
6
12
Months Months Months

Group 1

Group 2

Figure 1. Treatment responses for plaque index.
Significantly differences from baseline for group 1. * P < .01
Significantly differences from baseline for group 2. † P < .01
Significant difference between groups. ‡ P < .01
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Figure 2. Treatment responses for gingival index.
Significantly differences from baseline for group 1. * P < .01
Significantly differences from baseline for group 2. † P < .01
Significant difference between groups. ‡ P < .01

All of the enrolled patients completed the
study. The age and gender distributions of groups are
presented in Table 1 (P>0.05). Table 2 shows PI, GI
and BOP values for each group at the five specified
time points. At intra group examination, it was
observed that all index values increased significantly
from the baseline period to third-month for Group 1
(P<0.01) and to the first month for Group 2 (P<0.01).
There was no difference in any of the index values at
later time points for each group. At inter group
examination, no significant difference was observed
between the groups at baseline for PI, GI and BOP
values (P>0.05). At the third-month, the participants
of Group 2 had significantly lower mean PI (P<0.01),
GI (P<0.01) and BOP (P<0.01) values than the
participants of Group 1. Mean PI, GI and BOP values
remained significantly different between the groups at
6-month (P<0.01) and at 12-month (P<0.01).
Table 1. The Distribution of the Age (mean ± SD) and
Gender of the Study Groups.

Groups

Gender

n

Group
1
Group
2

Male
Female
Male
Female

14
13
15
12

Age
(mean ±
SD)
15.41 ± 0.4
15.17 ± 0.5
14.92 ± 0.3
15.26 ± 0.3

Data are mean ± SD for age, P > .05

184

27

Age
(mean ±
SD)
15.29 ± 0.4

27

15.09 ± 0.4

n

Atatürk Üniv. Diş Hek. Fak. Derg.
J Dent Fac Atatürk Uni
Cilt:29, Sayı:2, Yıl: 2019, Sayfa, 182-188

USLU, KÖSE, KÖSE

Table 2. PI, GI and BOP values of the each Group at
Baseline, 1 Month (only for Group 2), 3 Months, 6 Months
and 12 Months.

Plaque Index
Baseline
1 Month
3 Months
6 Months
12 Months
Gingival
Index
Baseline
1 Month
3 Months
6 Months
12 Months
Bleding on
Probing (%)
Baseline
1 Month
3 Months
6 Months
12 Months

Group 1
(n:26)

Group 2
(n:26)

Significance
Between
Groups

0.030 ± 0.020

0.032 ± 0.015
0.410 ± 0.205†
0.436 ± 0.190†
0.404 ± 0.202†
0.416 ± 0.193†

*
*
*

0.061 ± 0.015
0.615 ± 0.214†
0.522 ± 0.225†
0.541 ± 0.230†
0.535 ± 0.204†

*
*
*

0.714 ± 0.310
6.233 ± 4.422†
6.837 ± 4.133†
6.322 ± 3.876†
6.028 ± 4.565†

*
*
*

0.803 ± 0.176†
0.720 ± 0.202†
0.757 ± 0.276†
0.073 ± 0.042
1.122 ± 0.288†
0.956 ± 0.275†
0.901 ± 0.308†
0.652 ± 0.308
11.435 ± 5.366†
12.322 ± 4.886†
10.944 ± 5.310†

Data are mean ± SD
Significant differences within groups, † p < .01.
Significant difference between groups, * p < .01.

DISCUSSION
It was stated that the plaque control was
weaker but the gingivitis incidence was higher in
adolescents than adults.4-6 In addition to this, the
orthodontic
treatment
patients
are
usually
adolescents. Thus the participants of our study
consisted of adolescents who were at the ages of 1218. Orthodontic appliances, especially the fixed
orthodontic appliances, accelerate gingivitis, white
spot lesions and the progress of decaying by means of
making the plaque accumulation easier but the plaque
control more difficult.4-9 When the inadequacy in the
plaque control has a chronic course, this causes
hyperplasic gingival enlargements. Heading for amid
brackets, hyperplasic gingival tissue makes the plaque
control even more difficult. In order to prevent these
problems, many methods were proposed, and all of
these methods were found, more or less, successful.1029
It might be possible to care for periodontal health
as well as to minimize the progress of decaying by
effectively and continuously implementing the above
mentioned oral care methods, which are regarded as
relatively
difficult
and/or
time-consuming
by
orthodontic patients. In this context, it is clear that
keeping patient motivation at the high level is

important. At fixed orthodontic patients, it was noted
that the periodontal recall consisting of four-week
intervals was effective in eliciting a significant
decrease in PI, GI and BPO scores11 and preventing
the gingival enlargements.10 Demineralisation which
was an another problem around orthodontic brackets
can occur in a short time of 4 weeks and this can be
prevent by good oral hygiene instructions. Alkadhi et
al. stated that PI and GI all significantly decreased
after 4 weeks of using active reminders of oral
hygiene instructions and this showed us the
importance of four-week periodontal recall was
enhanced the periodontal tissue health.33 In the
literature, it was seen that there was no uniformity in
terms of the frequency of the intervention in a
prophylaxis regime and OHI frequency varied between
3 weeks and 4 months.34
The aim of our study was to evaluate the longterm possible effects of periodontal recall consisting of
one-month or three-months intervals from the
beginning of the fixed orthodontic treatment on
gingival health. The observable increase in main PI, GI
and BOP scores for both groups from the baseline to
the first recall appointment may be related to the
plaque retentive and cleaning complicating effects of
orthodontic appliances. Our findings clearly shows that
periodontal recall performed at intervals of one month
increases plaque control and limits the inflammatory
changes prominently support the findings of Yeung at
al.11, and Huber et al.10.
Making the person watch the motile organisms
in the plaque sample, which is taken from his/her own
tooth surface, with the help of phase-contrast
microscope, contributes to the person’s motivation.
Shulman et al.35 revealed that using a phase-contrast
microscope with the aim of oral hygiene motivation,
reduction in plaque amount can be maintained at
significant levels for up to 7 months. Furthermore,
Acharya et al.16 stated that the usage of phasecontrast microscope in patients undergoing fixed
orthodontic treatment was significantly helpful in
terms of keeping the patient motivation at a high level
permanently. Bowen et al. mentioned that text
messages, chair side motivational tests and phase
contrast microscopy with conventional plaque control
measures were improved oral hygiene compliance at 4
to 12 week intervals in orthodontic patients.36
Therefore, we used phase-contrast microscope in our
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study with the aim of supporting our patient
motivation efforts. Furthermore, Marini et al. indicated
the importance of repeated oral hygiene instructions
and motivations which were crucial in reducing PI
scores at a follow up time of 4 weeks to 20 weeks.37
Some studies have pointed out that it is
difficult to remove the plaque from or around the
brackets and other orthodontic appliances completely
and that it might be helpful for mechanical plaque
control to be supported with chemical plaque
control.38 Listerine, the essential oil containing
mouthrinse, is effective especially on the supragingival
plaque bacteria.39,40 The studies have shown that the
usage of Listerine, in addition to toothbrush and
dental floss, is effective on the prevention of gingivitis
and halitosis.40 Moreover, Tufekci et al.28 state that
the usage of Listerine, in addition to toothbrush and
dental floss, is useful for preventing or reducing the
progress of gingivitis and white spot lesions. Thus, we
also recommend the usage of Listerine mouthrinse
with the aim of supporting the daily plaque control of
the patients.
In another study, Sharma et al.
investigated the possible efficacy of manual
orthodontic toothbrushes, powered and sonic
toothbrushes in controlling plaque, gingivitis and
interdental bleeding in patients undergoing fixed
orthodontic treatment and the relative comparative
effectiveness was found to be similar for all the three
brushes baseline to 4 and 8 weeks.41
The studies have shown that co-operation level
of the orthodontic patients is affected by many factors
such as the patient’s age, sex, personality traits, socioeconomic condition and relationship with his/her
parents.12,42 Whittle et al.43 stated that the children of
the families with both parents pay more attention to
the responsibilities for oral care than the children of
the families with single parent, while Sergl44 revealed
that the children, who are academically successful,
pay more attention to the responsibilities for oral care
than children, who are academically less successful.
Demographic parameters of the participants apart
from age and sex have not been evaluated and this
was a limitation of our study. Besides, our study
groups consisted of individuals, who were at the ages
of 12-18 and whom fixed orthodontic treatment was
planned for. For this reason, our findings might not be
effective on children or adult individuals as well as on
the individuals who were treated with removable
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appliances. Another limitation of our study was that
one of the plaque indexes, which allows specifically
evaluating the plaque quantity around fixed
orthodontic appliances45, was not chosen. For the
reason that our study was a long-time follow-up study,
a plaque index, which is less time-consuming and
frequently chosen in similar oriented studies30, was
chosen.
CONCLUSION
There is a close relationship between the
patients’ motivation levels and the effectiveness of
their daily oral care. In addition to this, the motivation
level might decrease in time.
Periodontal recall program executed at fourweek intervals is more effective as compered to the
program executed at three-month intervals, for the
preservation of gingivall health of the adolescent
patient undergoing fixed orthdodontic treatment in
the long term.
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