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ABSTRACT

Objective: To determine the most appropriate oral hygiene motivation method (OHMM) for orthodontic patients with fixed 
appliances.

Materials and Methods: A total of 150 orthodontic patients, scheduled for their regular controls, were included in this 
study. The patients were divided into five groups (n = 30) according to the verbal OHMM and instructed as follows: only verbal 
information (V), verbal information with demonstration on model (M), verbal information with demonstration on model and self 
application by the patient (M+A), verbal information using the illustration catalog (I), and verbal information using the 
illustration catalog and self application by the patient (I+A). All of the applications of the patients were made under the 
supervision of the clinicians. The periodontal parameters (plaque index [PI], gingival index [GI], and bleeding on probing 
[BOP]) were recorded at the baseline (before the instructions of the OHMM), 1 week later, and 4 weeks after the OHMM.

Results: All periodontal parameters showed significant decreases after 4 weeks in all OHMM groups (P < .05). I+A group 
has significantly lower PI scores and BOP percentages than the other groups (P < .05) after 4 weeks. The difference 
between the V group and M+A, I, and I+A groups in the GI scores were significant (P < .05), and the I+A group has 
presented the lowest GI score.

Conclusions: The OHMM applied by the patients under the supervision of the clinician seemed to be more successful in 
the elimination of plaque and inflammatory symptoms in patients with fixed appliances.
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INTRODUCTION Return to TOC

Orthodontic treatment with fixed appliances alters the oral environment, increases plaque amount,1 changes the composition of the 
flora,2 and complicates the cleaning for the patient.3 Gingivitis and enamel decalcification4,5 around fixed appliances are frequent side 
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effects when the preventive programs have not been implemented.6 Oral cleaning becomes more difficult with the presence of the 
orthodontic appliances and their components. Thus, the elimination of plaque is the main target to prevent and/or overcome the problems 
listed above.

In literature, numerous studies investigated the most appropriate plaque elimination method for orthodontic patients. However, they 
largely differ with respect to content, design, and duration. The variability of the methods used in the previous studies may be the cause of 
the conflicting results. Some of these studies compared the effectiveness of manual or electric toothbrushes on plaque elimination.7–10 
Others evaluated the efficiency of toothpastes and mouthwashes with different ingredients,3,11–13 and oral irrigators14,15 on gingival health 
and plaque elimination.

Few studies in the literature evaluated the oral hygiene motivation methods (OHMM) in orthodontic patients using various methods. 
These methods are generally classified as verbal,16–18 written,19 or visual based (videotapes).20 Boyd18 evaluated the effectiveness of the 
self-monitoring plaque control. He determined that the plaque control instruction using a disclosant solution was more effective in plaque 
elimination when compared to the group receiving only plaque control instructions. Huber16 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 routinely associated with fixed orthodontic appliances. Yeung17 
conducted an oral hygiene program consisting of four weekly sessions of oral health education, instruction of plaque control techniques, 
and reviews in the plaque removal performance. They have found significantly lower bleeding on probing (BOP), gingival index (GI), and 
plaque index (PI) scores in the experimental group. McGlynn19 studied the effectiveness of an oral hygiene booklet and repeated lectures 
with professional prophylaxis. No significant differences between the booklet and lecture groups were found. On the other hand, Lees et 
al20 compared written, verbal, and videotape oral hygiene instruction methods for the patients with fixed appliances. They found no 
significant differences between the written, verbal, and videotape instruction methods.

To our knowledge, no previous studies in the English literature investigated the efficiency of verbal OHMM applied by the patient under 
the supervision of the dentists/orthodontists. We hypothesize that solely verbal recommendations are not enough to achieve optimum 
plaque removal, and that the ameliorations of the patients' inaccurate oral hygiene efforts by the specialists at the same session are 
essential. The aim of the present study is to compare the efficiency of verbal OHMM methods with or without adjunctive tools applied by 
the patient under the supervision of the clinician.

MATERIALS AND METHODS Return to TOC

After the proposed study was approved by the appropriate institutional review board, a total of 150 orthodontic patients (78 female and 72 
male healthy children, mean age 15.16 ± 0.1 years) undergoing fixed orthodontic treatment (<1 year) were included in the present study 
(scheduled between June 2006 and August 2006). The same type of orthodontic toothbrushes, interdental brushes, and toothpastes were 
provided. The Bass technique and interdental cleaning with interdental brushes were instructed with different verbal OHMM by the same 
clinician using two adjunctive tools: models (with fixed appliances) and illustrations (the catalog of the commercial firm; Oral B, Procter & 
Gamble, Cincinnati, Ohio). Parents were not allowed to accompany the patients during the instruction sessions. The study group was 
randomly divided into five groups in accordance to their OHMM as follows: 

Group I. Only verbal information (V)

Group II. Verbal information with demonstration on model (M)

Group III. Verbal information with demonstration on model and self application by the patient (M+A) under the supervision of 
the clinician and corrections made if necessary

Group IV. Verbal information using the illustration catalog (I)

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

The periodontal parameters PI,21 GI,22 and BOP23 were recorded by two skilled clinicians calibrated before the study. After baseline 
recordings, the patients were seen 1 week and 4 weeks later and the recordings were repeated.

Statistical Method

The statistical analyses were made using InStat (GraphPad Software Inc, San Diego, Calif). The presence of significant differences 
between the OHMM groups at baseline, and at the first and fourth week was determined with the Friedman's test. Dunn's posterior test 
was used to determine the group pairs. The comparisons were made with the Wilcoxon paired ranks test. The data were presented as 
mean ± standard error, and P < .05 was considered to be statistically significant. 
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All 150 patients cooperated with the study procedures. The age and gender distributions of each group are presented in Table 1 . At 
baseline, no significant differences were observed between the OHMM groups in PI, GI, and BOP values (P > .05) (Figures 1 through 3 

).

First Week Results

After 1 week, all of the periodontal parameters showed significant decreases in all OHMM groups (P < .01) (Figures 1 through 3 ). 
The PI values presented no significant differences after 1 week when compared to the baseline values in Group I (P < .05) (Figure 1 ). In 
the GI scores, differences were noted between the baseline and first week measurements in all groups (P < .05) (Figure 2 ). The GI 
values were significantly lower in Group III than in Group I and Group II (P < .05). Group I and IV presented significant differences in GI 
scores, and the GI score of Group IV was significantly lower than Group I (P < .01). The BOP percentages exhibited significant decreases 
in Groups IV and V (P < .05) (Figure 3 ) when compared to the baseline percentages.

Fourth Week Results

After 4 weeks, all of the periodontal parameters decreased significantly when compared to the baseline values (P < .05) (Figures 1
through 3 ). The fourth week measurements were lower than the first week in PI scores in Groups III, IV, and V (P < .05) (Figure 1 ). 
The GI and BOP values showed significant decreases between Group IV and V between the first and fourth week (P < .05) (Figures 2  
and 3 ).

The PI values were significantly lower in Group V than in Groups I, II, III, and IV (P < .05) (Figure 1 ). Group V exhibited significantly 
lower GI scores than Groups I and II (P < .05). The GI score was lowest in Group V, followed by Groups IV, III, II, and I, respectively (Figure 
2 ). The BOP percentages decreased after 4 weeks in all groups (P < .05). Group V had significantly lower BOP percentages than the 
other four OHMM groups (Figure 3 ). The BOP percentages of the other four OHMM groups were similar.

DISCUSSION Return to TOC

The problems faced during fixed orthodontic treatment could be listed as chronic hyperplastic gingivitis with increased pocket depths, 
white spot lesions, decalcifications, and cavity formation because of the difficulty in properly cleaning teeth covered by brackets and other 
appliance components.24–27 

The oral hygiene programs before the onset of the orthodontic treatment were recommended to prevent these deleterious effects.28 In 
our study, all patients received oral hygiene education before treatment, and the patients who were not found qualified in plaque elimination 
were not placed on the waiting list for orthodontic treatment. These patients were referred to the Department of Periodontology for further 
treatment.

It is well known that it becomes more difficult to keep the teeth clean and maintain a high oral hygiene level after appliances are 
placed.20 In this sense, the OHMM have gained particular interest. In our opinion, the most important advantage of the verbal technique is 
to have the opportunity to communicate with the patient and to gain his or her trust. In our study all of the OHMM resulted in decreased 
clinical parameter scores as expected. The verbal technique in instructing the oral hygiene procedures was successful in our study 
sample, although the adolescents were not accompanied by their parents. On the contrary, Thomson et al29 stated that adolescent 
patients should not be given verbal information alone.

On the other hand, verbal information using the illustration catalog and self application by the patient (I+A) was more effective in plaque 
elimination and decreasing the GI and BOP scores than the other OHMM. This result supports our hypothesis that self application of 
OHMM by the patient is beneficial in plaque elimination. Concordantly, Thomson et al29 reported that verbal instructions should always be 
supplemented by written or visual information.

It was interesting to find that the two-dimensional tool (illustration in catalog) has an additional improving effect compared with the three-
dimensional tool (bracket fixed model) in the PI and BOP scores. It is well known that materials used in educational purposes have to be 
familiar to the target group. The illustrations in the catalog are more familiar to adolescents than the models because of their common use 
for educational purposes in our country. It is also well known that three-dimensional perception is already developed in adolescents. This 
situation is supported by our finding that the self application by the patient after the demonstration on the model (M+A) and the self 
application by the patient after the demonstration on the illustration (I+A) exhibited no significant difference in GI scores. In addition, the 
three-dimensional tool could have distracted their attention. At this point, the importance of self application by the children and corrections 
made by the clinician can be easily realized.

According to our clinical observations, self applications by the children holding their attention and further corrections made by their 



dentist seemed to be didactic and more effective. Clark30 has pointed out the importance of the motivation of the orthodontists for an oral 
health program. He stated that a comment at each appointment telling the patient about the effectiveness of cleaning is especially helpful. 
In addition to his recommendations about the feedback, which is offered with kindness, objectivity, and respect, we suggest that the 
enforcement of the oral hygiene technique with the application under the supervision of the orthodontists is essential.

When interpreting the results of this study, two points should be considered: first, the results of our study may not be valid for adults 
since some authors reported that adolescents exhibit a higher level of supragingival plaque and higher incidence of gingivitis than adults.31–

33 Second, this study was conducted on orthodontic patients with fixed appliances. For this reason the results of this study may not be 
valid for patients using clear, removable appliances. Some authors reported that unlike treatment with fixed appliances, treatment with 
removable appliances had no adverse effects on gingival health during treatment.34,35 

One could speculate that the main limitation of this study may be the short period of duration. However, in the long term studies, the 
improvement of plaque elimination may be related to the correction of the crowding, which must be taken into consideration. 

CONCLUSIONS Return to TOC

● The self applications of OHMM by the patients under the supervision of orthodontists seem to be more successful in decreasing the 
PI and inflammatory markers (GI, BOP).

● Verbal information using the illustration catalog and self application by the patient (I+A group) was found to be more effective in 
reducing PI, GI, and BOP scores than the other groups after 4 weeks.
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Table 1. The Distribution of the Age (Years) and Gender of the Study Groupsa  
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Figure 1. The statistically significant differences of PI values of the groups between the time intervals. V indicates verbal; M, model; 
M+A, model + application; I, illustration; I+A, illustration + application. †statistically significantly different than the first week, *
statistically significantly different than the fourth week (P < .01) 

Click on thumbnail for full-sized image. 

Figure 2. The statistically significant differences of GI values of the groups between the time intervals. V indicates verbal; M, model; 
M+A, model + application; I, illustration; I+A, illustration + application. †statistically significantly different than the first week, *
statistically significantly different than the fourth week (P < .01) 
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Figure 3. The statistically significant differences of BOP percentages of the groups between the time intervals; V indicates verbal; M, 
model; M+A, model + application; I, illustration; I+A, illustration + application. †statistically significantly different than the first week, *
statistically significantly different than the fourth week (P < .01) 
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