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Effect of three different motivational techniques on oral hygiene and

gingival health of patients undergoing multibracketed orthodontics
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ABSTRACT
Objective: To compare the effectiveness of three different motivational techniques for maintaining
good oral hygiene during fixed appliance orthodontic treatment.
Materials and Methods: A total of 62 adolescents in the age range of 12–18 years, requiring fixed
orthodontic treatment were evaluated for the efficacy of three different motivational techniques, ie,
conventional plaque control measures (group I), chair side motivational tests with conventional plaque
control measures (group II), and phase contrast microscopy with conventional plaque control
measures (group III), in improving oral hygiene and gingival health over a period of 6 months.
Results: A gradual decline in mean plaque scores in group III was found, ie, from 1.13 6 0.42 at
baseline to 0.64 6 0.39 at 6 months (P , .05). An intragroup analysis of mean gingivitis scores in
group III showed statistically significant decline in the mean gingival scores from 1.49 6 0.45 to
1.08 6 0.61 over a period of 6 months(P , .05).
Conclusions: Phase contrast microscopy along with the conventional method of plaque disclosure
and demonstration of the horizontal scrubbing method of brushing have a long-lasting effect on the
patient. This reduces the need of frequent reinforcement sessions of plaque control programs
when compared to chair side motivational tests and conventional plaque control measures. (Angle
Orthod. 2011;81:884–888.)
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INTRODUCTION

Maintaining good oral hygiene is a challenging task
among patients undergoing fixed appliance orthodontic
treatment.1,2 The brackets and other components

present a favorable situation for rapid plaque accumu-
lation and increased acid production leading to
demineralization and incipient carious lesions.3,4 These
incipient lesions appear as early as 2 to 3 weeks after
plaque accumulation in buccolingual areas of the
teeth.5 Studies have indicated that minimal periodontal
disease, bone loss, and caries will occur in adoles-
cents during the course of fixed appliance therapy, if
adequate plaque control is maintained.6,7 In the
present study, three different motivational techniques
(conventional plaque control measures, chair side
motivational tests, and phase contrast microscopy)
were evaluated for their effectiveness in bringing about
improvement in gingival health and oral hygiene of
young orthodontic patients undergoing fixed orthodon-
tic treatment.

MATERIALS AND METHODS

Seventy-eight patients requiring fixed orthodontic
treatment were selected using the criteria mentioned
below. This study was approved by the Institutional
Ethical Committee, Postgraduate Institute of Medical
Education and Research, Oral Health Sciences Cen-
tre, Chandigarh, India. After obtaining informed con-
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sent, 26 patients were allocated to each of three
groups, using a systematic random sampling tech-
nique. Of 78 patients, only 62 (group I - 21, group II -
23 , group III - 18) were finally available for the first
recording at the baseline since (1) some of the patients
did not turn up for treatment and (2) treatment planning
for some of the patients was changed later. Thus, 62
patients were taken as baseline reference in the study.

Inclusion criteria were as follows:

N age between 12 and 18 years,
N full complement of permanent dentition, and
N absence of any active periodontal disease and dental

caries.

Exclusion criteria were as follows:

N medically compromised patients,
N patients who are mentally or physically challenged,

and
N patients with cleft palate where oral hygiene regimen

could be compromised.

Group I

Patients were motivated through conventional
plaque control measures, ie, plaque was disclosed
with 2% mercurochrome. The composition of plaque,
its effects on oral health, and the importance of its
removal were stressed, and a horizontal scrubbing
technique of brushing was demonstrated to the
patients.

Group II

Patients in this group were motivated for the removal
of dental plaque by using chair side motivational
techniques. In this method an indicator dye, Bromo-
cresol green, was demonstrated to change color from
green to yellow on addition of a drop of 0.1N HCl acid
in the depression of a color plate. This step was carried
out to show the patient that the change in color of the
dye is due to a drop in pH because of the addition of
acid. A pooled plaque sample from the patient was
then put into another depression of the color plate
containing 1 drop of indicator dye which did not show
any evident color change. This was followed by 10%
glucose rinse for 1 minute by the individual. After 8–
10 minutes, pooled plaque was taken from the
patient’s mouth and put into another depression of
the color plate. A drop of Bromocresol green dye was
added to the collected plaque. On addition of the dye,
a color change occurred from green to yellow, and the
pH dropped after a glucose rinse, depicting the acidic
nature of dental plaque. In order to motivate the
patients to regularly remove dental plaque, the effect
of sweet foods on the production of weak acids in

dental plaque by microorganisms was described to the
patients. These weak acids initiate demineralization
leading to cavity formation and other by-products of
dental plaque bacteria that irritate gingival tissue to
produce gingivitis. In addition, as in group I, conven-
tional plaque control measures were also demonstrat-
ed to the patients.

Group III

Patients were motivated by showing live motile
bacteria in their own plaque under a phase contrast
microscope (Nikon, CFI 10 3 22, Yokohama, Japan).
Plaque was collected from the interproximal areas or
gingival crevice with the help of explorer or periodontal
probe and immersed in two to three drops of
physiologic saline on the glass slide. A cover slip
was placed and pressure was applied to the cover slip
to disperse the sample, excess water was carefully
removed with tissue paper, and the edges of a cover
slip were sealed with jelly to prevent dehydration.
Patients were requested to observe active motile live
bacteria through the microscope, under magnification
power of 4003. A prerecorded video of the plaque
bacteria was also shown to the patients. This was
followed by plaque disclosure with 2% mercurochrome
and demonstration of a horizontal scrubbing method of
brushing as done in group I.

Recordings

Baseline observation (R-I) for oral hygiene was done
by recording the Glass modified scoring system for
debris,8 Loe and Silness Gingival Index,9 and Silness
and Loe Plaque Index10 at the time of collection of
orthodontic records and placement of separators or
bands. After baseline recordings, the first motivational
session (MS-I) was given, which varied according to
group allocation. This was followed by an oral
prophylaxis to bring down the plaque and gingivitis
scores to zero. The horizontal scrubbing technique of
tooth brushing was demonstrated and patients were
instructed to brush three times a day with an
orthodontic toothbrush. They were also instructed to
brush after every major meal, with an average
brushing time of 5 minutes, using a toothpaste
containing 1000 ppm of fluoride.

The first follow-up visit (R-II) was after 1 month of
orthodontic treatment during which oral hygiene
parameters were recorded using the same indices as
used in the baseline recording followed by a second
motivational session (MS-II). A second follow-up (R-III)
was done 3 months after beginning orthodontic
treatment during which the parameters for oral hygiene
were recorded again followed by a final motivational
session. The final follow-up (R-IV) was after 6 months
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of orthodontic treatment during which the same
recordings were done as previously.

Baseline oral debris, plaque, and gingival scores
were compared with scores at 1 month, 3 months, and
6 months after placement of orthodontic brackets.
Complete analysis of the data was done using analysis
of variance (ANOVA), Kruskal-Wallis test, chi-square
test, and Wilcoxon rank test.

RESULTS

Sixty-two patients were available for a baseline
recording (group I - 21, group II - 23, and group III - 18).
This was reduced to 51 (group I - 18, group II - 19, and
group III - 14) at the end of the study period.

On intergroup comparison, a statistically significant
difference was found in mean plaque scores of group III
vs group I (P 5 .001) and group III vs group II (P 5 .01)
between 3 months and 6 months (Tables 1 and 2).
Intragroup comparison showed a statistically significant
difference between mean plaque scores at 3 months vs
6 months (P 5 .012) in group I, baseline vs 3 months (P
5 .03) in group II, and baseline vs 1 month (P 5 .049)
and baseline vs 3 months (P 5 .029) in group III. When
the severity of the plaque score was analyzed, the
maximum improvement was found in group III as
compared to the other two groups.

Similarly, intragroup analysis of gingival scores
showed a significant difference between 3 months vs
6 months (P 5 .03) in group I, 1 month vs 6 months
and 3 months vs 6 months in group II, and between
baseline vs 1 month and baseline vs 3 months in group
III. On intergroup comparison, a statistically significant
difference in mean gingival scores was present only at
1 month (P 5 .04) (Tables 3 and 4). In group III, at
baseline, 11% had mild, 83% had moderate, and 5.6%
had severe gingivitis. After 1 month post bonding and

the first motivational session, a definite shift in
percentage of subjects was seen from moderate to
mild category. The transition was from 28% to 61% in
the mild category and from 72% to 39% in the
moderate category, in a period of 6 months.

DISCUSSION

Adolescents exhibit a higher level of supragingival
plaque and a higher incidence of gingivitis than
adults.11–13 Thus, the sample age of 12–18 years was
selected in this study. Another reason were maintain-
ing oral hygiene among adolescents undergoing
orthodontic treatment poses a greater problem.14

Erythrosine and 2% mercurochrome are usually the
disclosing agents of choice because of their easy
availability and ease of application, even at home.15

The red color of the dye is bright enough to motivate
the subject for plaque removal. A horizontal scrubbing
technique of brushing was taught after plaque disclo-
sure, as vertical brushing has been found to be
inadequate in cleaning gingival margins, which are of
paramount importance in orthodontic patients.1,16,17

Bromocresol green indicator dye was used because of
immediate color change from green to yellow. The
change in plaque pH secondary to microbial activity of
plaque bacteria provided a scientific rationale to
motivate the patients regarding the harmful effects of
plaque on the teeth and gums. Other chair side
motivational tests, eg, Ora test using phosphoethano-
lamine dye in milk18 and the Snyder test19 have been
used to depict the microbial activity in dental plaque.
But, the time taken to record the color change in these
tests is too long (ie, 24–96 hours), which is the major
disadvantage as far as patient motivation for maintain-
ing oral hygiene is concerned. Moreover, these tests are
specific for caries activity rather than for plaque buildup.

Phase contrast microscopy is based on the principle
that higher refractive index structures bend light to a
much greater angle than structures of low refractive
index.20 This device was used to show the motile
organisms from patient’s own mouth to achieve a
greater motivation for removal of dental plaque using
visual techniques and making them aware of the
disease process. It has been shown that dental plaque
removal needs to be reinforced at regular intervals as it

Table 1. Comparison of Mean Plaque Scores Among the Groups

Study

Groups

Baseline 1 Month 3 Months 6 Months

N Mean 6 SD N Mean 6 SD N Mean 6 SD N Mean 6 SD

I 21 1.1071 6 0.3327 21 1.1448 6 0.3633 21 1.0139 6 0.3755 18 1.0720 6 0.0647

II 23 1.1250 6 0.3352 23 1.1449 6 0.4462 23 0.9457 6 0.3525 19 1.0455 6 0.3915

III 18 1.1343 6 0.4211 18 1.1088 6 0.2508 18 0.9514 6 0.2786 14 0.6410 6 0.3984

Total 62 1.1216 6 0.3555 62 1.1344 6 0.3646 62 0.9704 6 0.3371 51 0.9036 6 0.3977

Table 2. Intergroup Comparison of the Plaque Scores

Study

Groups

Baseline 1 Month 3 Months 6 Months

Z

Value

P

Value

Z

Value

P

Value

Z

value

P

Value

Z

Value

P

Value

I vs II 0.75 .45 0.57 .56 1.19 .23 1.10 .270

I vs III 0.33 .73 0.47 .64 0.82 .41 3.30 .001*

II vs III 0.23 .81 0.28 .78 0.28 .78 2.61 .01*

* P , .05.
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shows a relapse to baseline values, if not reinforced at
timely intervals.

Boyd21 conducted a study to evaluate the effect of
plaque control measures on gingivitis and found that a
structured plaque control program only was effective in
reducing dental plaque and gingivitis, provided there was
periodic reinforcement at 4- to 7-week intervals; other-
wise, the gingivitis scores tend to increase to preortho-
dontic treatment level, on cessation of reinforcement.
Therefore, repeated motivational sessions were demon-
strated to the patients in all the three groups.

The increase in mean plaque scores from baseline
values to 1 month after fixed orthodontic treatment in
group I and group II is mainly due to the placement of
orthodontic components. However, the decrease in
mean plaque scores observed in group III after 1 month
may be attributed to an effective motivation through
phase contrast microscopy. The prerecorded video
shown to group III patients could also have influenced
the decrease in plaque scores. There was a further
decrease in plaque score in group III after 6 months
showing a pronounced effect of phase contrast
microscopy as a motivational tool even after 3 months
of cessation of the motivational session. A similar
study carried out by Shulman et al.22 using phase
contrast microscopy as a motivational tool for oral
hygiene found that reduction in visible plaque can be
maintained at significant levels for up to 7 months.

This study shows that all the methods are equally
effective in controlling gingival health when periodic
reinforcement of oral hygiene is done. However, the
clinical gingivitis scores based on the severity of the
disease declined mainly in group III, where besides the
conventional methods of plaque disclosure and brush-
ing, the patients were motivated through phase
contrast microscopy.

CONCLUSIONS

N The implementation of various motivational tech-
niques for effective plaque control in fixed orthodon-
tic patients resulted in improvement in the gingival
health over a period of 6 months after placement of
fixed orthodontic appliances.

N The plaque and gingivitis scores decreased during
the study period, and the decrease in gingivitis
scores was best evident where phase contrast
microscopy was used as a motivational tool, in
addition to conventional plaque control measures.

N A phase contrast microscope may be an effective
motivational tool for maintaining oral hygiene.
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