S.D.U. Saglik Bilimleri Enstitiisii Dergisi Cilt.2/ Say1. 1 /2011 ARASTIRMA

Sabit ortodontik tedavi goren adolesanlarda tekrarh oral hijyen motivasyon
yontemlerinin plak ve inflamasyon belirteclerine etkisi

Zuhal Yetkin Ay*, M. Ozgiir Sayin**, Yener Ozat*, Tuba Sert*, F. Yesim Kirzioglu*

*  Suleyman Demirel University, Faculty of Dentistry, Department of Periodontology, Isparta, Turkey
**  Suleyman Demirel University, Faculty of Dentistry, Department of Orthodontics, Isparta, Turkey.

Abstract

The effects of the repetitive and reinforced oral hygiene motivation methods on

plaque and inflammation markers of adolescents with fixed appliances

Objective: High standard of oral hygiene is essential for patients undergoing fixed orthodontic
treatment. The aim of this study is to investigate whether the repetitive and reinforced oral hygiene
motivation methods (OHMM) will result in lower plaque index (PI), gingival index (GI) and
bleeding on probing (BOP) scores in adolescents with fixed orthodontic appliances. Method: The
study group, composed of 90 patients, was divided into three groups; Group I: Only verbal
information (n=30), Group IlI: Verbal information with demonstration on model and self application
by the patient under supervision (n=30), Group Ill: Verbal information using the illustration
catalogue and self application by the patient under supervision (n=30). The periodontal parameters
(PI1, GI and BOP) were recorded at the baseline, first and fourth week after. The patients received the
same OHMM repetitively on the first and fourth weeks. Results: All of the groups have shown
significant decreases in parameters when compared to the baseline values at the fourth week
(P<0.05). The GI, Pl and BOP values were significantly lower in Group IlI than the other groups
(P<0.05) at the fourth week. Discussion: We suggest that the repetitive and reinforced OHMM in
this study with the application under the supervision of the dentists/orthodontists can be realized
easily in adolescents. These OHMM should be applied with tool(s) and equipment(s) which is (are)
familiar to the adolescents and other target groups.
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Ozet

Amag: Sabit ortodontik tedavi goren hastalarda oral hijyen girisimlerinin yliksek standartta olmasi
vazgecilmezdir. Bu ¢aligmanin amaci, tekrarli oral hijyen motivasyon (OHM) yontemlerinin sabit
ortodontik tedavi géren addlesanlarda plak indeksi (PI), gingival indeks (GI) ve sondlamada kanama
(SK) skorlarinda azalmayla sonuglanip sonug¢lanmadiginin arastirilmasidir. Yontem: Calisma grubu
90 kisiden olugmaktaydi ve ii¢ alt gruba ayrildi: Grup I: yalmiz s6zel bilgilendirme (n=30), Grup II:
Model {lizerinde OHM yonteminin demonstrasyonu ve hastaya gézetim altinda uygulatilmasi (n=30),
Grup III: Katalog iizerinde bilgilendirme ve hastaya gozetim altinda uygulatiimasi (n=30).
Periodontal parametreler (PI, GI ve SK) baslangic, motivasyon sonrasi 1. ve 4. haftalarda
kaydedilmis ve OHM yo6ntemleri bu seanslarda kaydedildi ve tekrarlandi. Sonuglar: Dérdiincii hafta
bulgular1 baslangi¢ ile karsilastirildiginda tiim gruplarda tiim parametrelerde anlamli diistis bulundu
(P<0.05). Ayrica 4. haftada Grup III" te Pi, GI ve SK degerlerinde diger gruplardan anlaml diizeyde
fazla bir azalma belirlendi (P<0.05). Tartisma: Bu ¢aligmanin bulgularina gore hekim gozetiminde
ogretilen tekrarli OHM yontemlerinin ad6lesanlarda uygun bir yaklasim oldugu ileri siiriilebilir.
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Uygulamalarin adblesanin veya baska bir topluluk hedef alintyorsa bu grubun genellikle kullandig,
tanidig1 veya bagska bir deyisle asina oldugu gereglerle yapilmasi gereklidir.

Anahtar Sézciikler: Oral hijyen; Ortodonti; plak kontrolii, addlesan

Introduction

It is known and accepted fact that a high
standard of oral hygiene is essential for
patients  undergoing  fixed orthodontic
treatment (1-4). This fact led the orthodontists
to monitor the effectiveness of the patient’s
present oral hygiene habit and to motivate the
patient to apply the most appropriate plaque
elimination method. In literature, numerous
studies investigated the plaque elimination
methods for orthodontic patients. Some of
these studies evaluated the efficiency of
toothpastes and mouthwashes (5-8), and oral
irrigators (9, 10). Others compared the
effectiveness of manual or electric
toothbrushes on plaque elimination (1-4).
Hobson and Clark (11), stated that tooth
brushing, the oldest and most effective
method, remains the mainstay of plaque
control. Few  studies evaluated the
effectiveness of various oral hygiene
motivation methods (OHMM). These methods
are generally classified as verbal (12-14),
written (15), or visual based (16). In a
previous study (17) we hypothesized that
solely verbal recommendations were not
enough to achieve optimum plaque removal,
and the ameliorations of the patients’
inaccurate oral hygiene efforts by the
specialists at the same session is essential. The
results of this study revealed that OHMM
(visual information and self application by the
patient  under  the  supervision  of
dentists/orthodontists) seemed to be more
successful in decreasing the plaque index (PI,
18), gingival index (GI, 19), and bleeding on
probing (BOP, 20). The repetition and
reinforcement are essential to obtain the
behavioral changes achieved by the OHMM in
the long term (21-24). Not only with children
and adolescents, the studies conducted with
the older patients using removable partial
dentures revealed that the patients need to be

checked, remotivated and reinstructed
frequently to improve the plaque scores (25).
From another point, the adolescence is a
complicated and hard life time for most of the
“youngsters” and the reinforcement supported
with positive feedbacks are important to gain
persons with self-confidence, open to
development and innovation and healthy with
all aspects for the public health. When the
orthodontic health and periodontal health are
related issues, it is obvious that a particular
approach for the adolescents should be
developed in terms of OHMM. In our previous
study (17) we have determined the most
appropriate OHMM in a group of adolescents.
In the current study we aim to investigate
whether repetitively reinforced OHMM s
more effective in reducing the plaque and
inflammatory markers.

Subjects and Methods

The present study was conducted in
accordance with the EEC Guidelines for Good
Clinical Practice, and with ethical standards
laid down in Version VI (2002) of the
Declaration of Helsinki. The nature of the
study was explained in detail to parents of
each patient and an informed consent was
obtained from the parents. After the proposed
study was approved by the appropriate
institutional review board, a total of 90
orthodontic patients (48 female and 42 male,
age range 15-17, mean age: 15.18%0.1)
undergoing fixed orthodontic treatment (<1
year) were included in this study (scheduled
between the May 2007-July 2007).

The study group was randomly divided into
three groups:

Group I: Only verbal information (V),

Group Il:  Verbal information  with
demonstration on model with fixed appliances
and self application by the patient (M+A)
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under the supervision of the clinician and corrections made if necessary,

Table 1. The periodontal parameter values of and comparisons among the OHMM groups

Parameters Groups P (Mann
Whitney U
test)

Gl Group | Group Il Group I

V) (M+A) (1+A)
Baseline 0.59+0.60 0.67+0.66 0.69+0.69 P>0.05
First week 0.47+0.12 0.25+0.24 0.15+0.12 Towwky ok
1 i
Fourth week 0.35+0.34 0.15+0.12 0.08+0.10 , FERE | Hrk
1 i
P (Friedman test) Fkk Fkk Fkk
Pl Group | Group Il Group I
(M+A)
M) (1I+A)
Baseline 1.82+1.80 1.86+1.82 1.81+1.79 P>0.05
First week 1.31+1.24 1.08+1.05 0.64+0.56 +, P>0.05

I ***ﬂ skksk
s s

Fourth week 1.12+1.10 0.61+0.51 0.274+0.21 g, HAEL ) wEE
ﬂ, KKk
P (Friedman test) e ol e
BOP (%) Group | Group Il Group I
(M+A)
M) (1I+A)
Baseline 63.89+65.38 69.09+66.08 75.82+£74.11 P>0.05
First week 52.57+£51.75 44.28+41.54 43.01+40.67 Tr ke
f P>0.05
T *x
Fourth week 36.68+34.99 31.25+£31.25 21.21£20.65 T ok
T *xx
P (Friedman test) il faialel il

GlI: Gingival index, PI: plaque index, BOP: bleeding on probing, " The comparison between the Group | and
Group II, * The comparison between the Group 11 and Group 11, T The comparison between the Group | and
Group 1, (Mann Whitney U test), *P<0.05, ** P<0.01, ***P<0.001, ***P<0.0001.



S.D.U. Saglik Bilimleri Enstitiisii Dergisi Cilt.2/ Say1. 1 /2011

Group Ill: Verbal information using the
illustration cataloguel and self application by
the patient (I+A) under the supervision of the
clinician and corrections made if necessary.

In the previous study (17), there were two
groups additionally: Group M had received
OHMM verbally demonstrated by the dentist
using a demonstration model with brackets
and Group | had received OHMM verbally by
dentists using the illustration catalogue. The
parameters; Pl (18), Gl (19) and BOP (20)
were recorded by a skilled clinician (YO) at
baseline, one and four weeks later. Different
than our previous study (17), the patients
received the same OHMM repeatedly at the
first and fourth weeks after baseline. The same
type of orthodontic toothbrushes (Oral B®,
Procter & Gamble, Cincinnati, USA),
interdental brushes (Oral B®, Procter &
Gamble, Cincinnati, USA), and toothpastes
(Colgate-Palmolive, Brazil) were provided.
Parents were not allowed to accompany the
patients during the instruction sessions.

Statistical method

The presence of significant differences
between the OHMM groups at baseline, first
and fourth week were determined with the
Friedman’s test. Wilcoxon signed ranks test
was used to determine the group pairs. The
comparisons between the groups were
evaluated using the Mann Whitney U test. The
data were presented as mean =+ standard
deviation. In addition to these analyses, the
data (the differences between the baseline and
4th week) from the previous (17) and the
present study were compared using the paired
samples t test. All statistical analyses were
carried out using the SPSS 11.0 (SPSS Inc,
Chicago, IL), with a 2-tailed P value of 0.05
used as a threshold for significance.

Results

All of the 90 patients cooperated with the
study procedures. At the baseline, no
significant differences were observed between
the OHMM groups in PI, GI and BOP values
(P>0.05, Tablel).
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First week results

All of the parameters showed significant
decreases in all groups (P<0.01, Table 1). The
Gl and Pl values decreased in all groups
compared to the baseline. The lowest GI and
Pl values belong to the Group Il (P<0.05,
Table 1). The BOP percentages decreased in
all groups compared to the baseline values;
however at the first week no significant
differences between Group Il and Group Il
observed (P>0.05, Table 1).

Fourth week results

All of the parameters decreased significantly
compared to the baseline (P<0.05, Table 1).
The differences among the groups found
statistically significant for all of the
parameters, and the lowest GI, Pl and BOP
values were observed in Group Il (P<0.05,
Table 1).

The comparison between the previous and
present study

The differences in the parameters between the
baseline and 4th week were compared between
the previous (17) and present studies. This
comparison has revealed that GI, Pl and BOP
values decreased significantly more in the
present than the previous study at the fourth
week in Group Il (P>0.05, Table 2). However,
the differences in the GI, Pl and BOP values
were not significantly different between the
previous and present studies in Group llI
(P>0.05, Table 2).

Discussion

Since orthodontic treatment with fixed
appliances alters the oral environment,
increases plaque amount (26), changes the
composition of the flora (27) results in
gingivitis and enamel decalcification (28, 29).
It is essential to develop an oral hygiene
program in these patients. Mechanical methods
of plaque removal require time, motivation and
manual dexterity. This fact makes it difficult to
effectively educate, and train in orthodontic
patients. The presence of brackets, elastics and
other parts of fixed appliances requires higher
attention in oral hygiene applications in
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Table 2. The comparison between the results of the previous and present study (mean + standard deviation)

AGI AGI API API ABOP (%) A BOP (%)
Groups/paramet  (previous (present P (previous (present P (previous (present study) P
ers study) study) study) study) study)
Group | (V) 0.21+0.21 0.24+0.19 0.633 036+0.72 0.72+0.47 il 15.59+29.08 27.20+18.35 falalel
Group 11 023+0.15 0.53+0.18 * 0.76 + 0.36 1.25+0.35 il 31.12+28.89 37.84+1691 **
(M+A)
Group I 032+0.14 0.61+0.14 0.083 1.19+0.41 1.54+0.38 0.254  52.34+22.57 53.46+15.70 0.822
(1+A)

A: difference of the baseline-4" week values, GI: Gingival index, PI: plaque index, BOP: bleeding on probing, Paired samples t test (*P<0.05, **

P<0.01, *** P<0.001, *** P<0.0001).

orthodontic patients. There are only few
reports on the OHMM in patients with fixed
orthodontic appliances, although there are an
excessive number of studies have investigated
the dental health education program for almost
all ages. In adolescents, it was found that the
various dental health education programs
result in reduction of gingival bleeding (30).
Similar to our study, Yeung et al. (13)
conducted an oral hygiene program consisting
4 weekly sessions of oral health education.
They have found significantly lower bleeding
on probing, gingival index, plaque index
scores in the experimental group. Huber et al.
(12) investigated the efficiency of repeated
professional  prophylaxis together  with
reinforced oral hygiene instruction on a
monthly basis and found that the monthly
professional prophylaxis had a significant
effect in reducing the gingival enlargement. In
our study, no professional prophylaxis was
given during the study period since the effects
of reinforcement of oral hygiene procedures
on adolescents were investigated. The study
period was set to one month to reduce the
positive effect of the orthodontic therapy
because in the long term studies the
improvement of the plague amount may be
related to the correction of the crowding.
There is a lot of teaching and learning
methods, such as description, discussion, show
and apply, etc. (31). In the present study the
“show and apply method” was used and
reinforced. This method has advantages since

it is patient centered and effective in achieving
the psycho-motor skills (31). In the daily
clinical practice, OHMM include generally
verbal instructions. However, Thomson et al.
(32) reported that verbal instructions should
always be supplemented by written or visual
information. The visual information might be
obtained by different tools (14, 15, 33-35).
However, the devices used in these studies are
indirect tools for OHMM. In the present study,
we used the illustration catalogue and model.
The demonstration and application processes
in our study are direct instructions. Direct
motivation methods are suggested to be the
main motivation resource when the objective
is to change the behavior (35). The motivation
programs in the study of Melsen and Agerbaek
(36), the effect of the motivational program on
knowledge and behavior was evaluated. While
the program seemed to result in a
reinforcement of the already existing positive
attitude, the cognitive level was only slightly
improved and no change in behavior resulting
in improved oral health was registered. Even
when patients are adequately trained, without
constant  education and reinforcement,
compliance appeared to be diminished
significantly (37). Hugoson et al. (24) have
stated in their studies, that constant
reinforcement is necessary to maintain
effective plaque control in adolescents. In our
previous study (17), Pl in the M+A group
were not found significantly different between
the baseline and first week results. In the
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present study, all of the OHMM have resulted
in significant decreases in PI, supporting our
hypothesis recommending the reinforced
OHMM. Besides, there are various studies
encouraged the repetitive and reinforced
instructions for improvement in oral health
knowledge and effective plaque control (21,
23, 34, 36, 38). We suggest that the
reinforcement of the oral hygiene technique
with the application under the supervision of
the orthodontists is essential. Clark (39) has
pointed out the importance of the motivation
and feedback of the orthodontists for an oral
health program. This feedback should be
offered with kindness, objectivity and respect;
especially for adolescents. The verbal
technique in instructing the oral hygiene
procedures was found to be successful in our
study sample, although the adolescents were
not accompanied with their parents. Thomson
et al. (32) stated that adolescent patients
should not be given verbal information alone.
On the contrary, the typical characteristics of
the adolescents are their efforts given to
separate from parents in terms of thought and
attitude and to individualize. So, the
instruction given to the adolescents without
their parents might be accepted as a supporting
behavior for the adolescent and might be
comprehend as a comprehensive approach
from the dentist/adolescent to them selves.
Similar to our previous study (17), in the
present study, it was found that the Group IlI
(demonstration from illustration catalogue and
application by the patient under supervision)
has the lowest PI, GI and BOP values in all of
the time intervals. It was interesting to find
that the two dimensional tool (illustration on
catalogue) has an additional improving effect
than the three dimensional tool (bracket fixed
model) in plaque and inflammatory markers’
scores. The illustrations in the catalogue are
more familiar to adolescents than the models,
because of its common use for educational
purposes in our country. Interestingly, the
decreases in PI scores’ differences were not
found significantly different between the
Group Il and I1I. This might be the result of
the familiarity to this educational tool. On the
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other hand, it might be the result of the
developed three dimensional perceptions in
adolescent. Indeed, the study of Arici et al.
(40) conducted in orthodontic patients (age
range 13-16, similar to our study),
investigating the efficiency of different
toothbrushes. Therefore, they have advised
periodic follow-ups and repetitive
reinforcement of oral hygiene instructions
performed earlier than 1 month. It has been
shown that without re-instruction and positive
reinforcement, the novelty of the instrument
and the compliance to the Dbrushing
instructions and protocol diminishes rapidly
(41). Subjects need individual instructions to
ensure correct use and to achieve a fast
"learning curve" in effective handling of the
oral hygiene instruments i.e. their toothbrush
(42), the manual dexterity, ability and
motivation of individual patients which is of
paramount importance to oral hygiene (43).

In addition, there is tentative evidence from
studies that psychological approaches to
behavior management can improve oral
hygiene-related  behaviors  (44).  Thus,
psychological models should be used in
studies aimed to establish effective
interventions for improving oral health-related
behaviors (45). Social cognition models
provide a useful basis for the design of such
studies investigating the appropriate method to
obtain optimum oral hygiene in orthodontic
patients.

Conclusions

e All of the parameters have shown
significant decreases at the first and
fourth weeks when compared to the
baseline values when the OHMM were
given repetitively and reinforced to the
adolescents.

e The repetition and reinforcement of
OHMM has resulted in more decrease
in GI and PI in application groups
when compared to the groups which
were not motivated repetitively and
reinforced..

e The self application by adolescent on
the models under supervision, and
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repetitive and reinforced corrections
made by the clinician can easily be
realized. Besides, the recommended
OHMM are inexpensive which allows
their usage widely.
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