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Influence of Professional Teeth Whitening on Oral Hygiene: Long-term
Results
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Aims: The aim of this article is to estimate the long-term influence of professional
dental bleaching on quality of oral hygiene (year after procedure). Materials and
Methods: A randomized controlled prospective clinical repeated study was carried
out 6 months after the previous one, i.e., 1 year after the oral hygiene procedure,
among 60 patients divided into two groups. In the first group, professional oral
hygiene and bleaching using 25% hydrogen peroxide were performed. In the
second group only, oral hygiene was performed. Dynamics of hygienic index of
Quigley-Hein modified by S. Turesky was estimated. Results: In the first group, the
average value of the hygienic index of Quigley-Hein modified by S. Turesky was
significantly lower a year after procedure than before (1.33£0.09 and 2.34%0.14,
respectively). In the second group, this index exceeded 2.45 and nearly returned
to the initiated level (2.45£0.07 and 2.44+0.08, respectively). Patients underwent
professional teeth whitening in the long-term period, and the level of oral hygiene
was significantly higher than that in the control group. Conclusion: Professional
dental bleaching has good long-term influence on the level of oral hygiene and
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of patients.” Several scientific researches show good
influence of dental bleaching on individual oral hygiene
right after the procedure and in the period of use of
individual home bleaching kits.'” But, estimation of

INTRODUCTION

O ral hygiene is essential for health of oral cavity;
also it is the most important condition of efficiency
of treatment and prophylaxis of dental diseases. Level

of individual oral hygiene first of all depends on
motivation to maintain gained result and also on the
level of knowledge of dental care and psycho-motor
skills of every patient.'! Motivation level is sufficiently
influenced by social state, psycho-emotional status,
gender, and patient age.” Wish of having beautiful
smile is also one of the motivations for maintaining
oral health.?

Today, patients are giving much attention to teeth
color, so dental bleaching is one of the popular dental
procedures.*® According to several studies, correction
of esthetic smile properties has good influence on
psycho-emotional state and helps to improve life quality
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long-term effects is quite rarely depicted.

Possible influence of dental bleaching on the level of
individual oral hygiene is associated with changes of
plaque formation due to enamel surface modification
after the influence of bleaching agent. Also, it may be
associated with direct influence of bleaching agent on
microorganisms and stimulation of patients’ motivation
in maintaining high level of individual oral hygiene.!'"!
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In the previous study, we have already estimated the
influence of dental bleaching on oral hygiene 2 weeks,
1 month, and 6 months after the procedure.'y! This
research serves as a continuation of the previous one
and demonstrates long-term interaction between dental
bleaching and oral hygiene 1 year after the procedure.
The purpose of our study is to estimate the influence of
dental bleaching on the level of individual oral hygiene
the year after the procedure.

MATERIALS AND METHODS

At the base of Department of Therapeutic Dentistry
of First Moscow State Medical University of 1.M.
Sechenov  (Sechenov University), a randomized
controlled prospective clinical study was reperformed.
It was performed in the group of 60 patients with
diagnosis “Change of color of dental crown” (code
of MCB-10), who had already taken part in previous
equal study.'!

Inclusion criteria were: age 21-40 and teeth discoloritis.
Non-inclusion criteria were: severe general pathologies
(diabetes, neuropsychiatric, and oncological diseases),
partial secondary adentia, numerous caries lesions,
acute periodontal pathology, prosthetic constructions,
sufficient enamel loss resulted from pathological or
physiological abrasion, enamel erosions, orthodontics
treatment, smoking, pregnancy and lactation, and
allergy on used medicines and materials.

Patients, who agreed to take part in the research, were
divided into two groups of 30 members each using a
simple randomization method, as shown in the previous
study.'l In the second study, the groups were retained
and all patients remained under the study.

All patients answered the questionnaire about methods
and means of individual oral hygiene once more. In the
first group (estimation group), professional oral hygiene
and professional dental bleaching were performed
1 year ago using the clinical bleaching system Philips
ZOOM! White Speed based on 25% hydrogen peroxide,
LED lamp with cold diode origin with function of
individual power control, which fully helps to avoid
tooth and periodontal tissue overheating. Such lamp
does not affect dentin. Another specific property of
this system is alkaline gel pH (pH 7.5-8.5) and the
presence of amorphous calcium phosphate, reducing
post-bleaching teeth hypersensitivity. According to the
producer recommendation, this system may be used
in the group of patients with teeth hypersensitivity.
Dental bleaching system Philips ZOOM! White Speed
was used according to the Philips ZOOM! WhiteSpeed
recommended company protocol.

The second group (control) contained patients who
had undergone professional only oral hygiene at the
same time.

All patients were performed professional hygiene and
educated to use the Bass method of individual dental
hygiene; also they were recommended to use soft
toothbrushes and toothpaste with abrasion not more
than 70 RDA.['213 Estimation of level of oral hygiene
was performed with the index of Quigley-Hein modified
by S. Turesky.'¥ Vestibular and oral surfaces were
colored with solution for indication of dental plaque
CURAPROX PCA 260. Plaque value was estimated
by the following criteria: O—plaque absence; 1—a few
plaque spots in the cervical region; 2—thin line of
plaque in the cervical area (less than 1 mm); 3—Iline of
plaque in the cervical region wider than 1 mm, covering
less than 1/3 of the dental crown; 4—plaque covers
more than 1/3, but less than 2/3 of the dental crown;
S5—vplaque covers 2/3 of the dental crown or more.

Estimation of oral hygiene was performed at the first
visit, after professional oral hygiene, after 2 weeks,
1 month, 6 months, and 1 year after the procedure.
In every case, hygienic index was calculated for all
teeth (28 teeth, 56 surfaces), and separately for tecth
that underwent professional bleaching (20 teeth, 40
surfaces), and molars (8 teeth, 16 surfaces).

All patients answered 12 questions of the questionnaire
developed by the authors one more time on methods
and means of individual oral hygiene. The questions
in the questionnaire related to the frequency, time, and
method of brushing teeth, oral hygiene products used,
bleeding gums when brushing teeth, the frequency of
consuming coloring food (tea, coffee, etc.), smoking,
patient assessment of the state of the oral cavity,
compliance with the dentist’s recommendations to
improve hygiene oral cavity.

Statistical analysis of gained data was made using
SPSS (USA). For data comparison, we used analysis
of variance test and f-criteria. Result differences were
declared to be statistically true on the level of statistical
importance p<0.05.

RESsuLTS

Results of estimation of hygienic index are given in
Table 1 and Figure 1. As we may see from Table 1,
hygienic index in both groups before the study may
be characterized as satisfactory; also there are no
statistically significant differences between groups.
Besides, we should note that this index is significantly
lower at the teeth in esthetically significant area than
on molars.
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Table 1: Dynamics of hygienic index Quigley-Hein in Turesky modification (M * m)

Before treatment 2 weeks after treatment

1 month after treatment 6 months after treatment 1 year after

treatment
Group No. 1
Incisors, canines, 2.05%0.16 0.59£0.11* 0.84+0.18* 0.89£0.201* 0.97£0.17*
premolars
Molars 3.04410.25 1.426£0.17* 1.746£0.28* 2.08+0.17* 2.241+0.21*
Average index 2.34%0.143 0.84+0.11* 1.088%0.212* 1.244£0.11%* 1.33£0.09*
Group No. 2
Incisors, canines, 2.210.164 0.73+0.17* 1.166%0.080* 1.86x0.161 2.2%0.18
premolars
Molars 3.076%0.29 1.886%0.802* 1.98+0.23* 2.46%0.175 3.06£0.38
Average index 2.44+0.084 0.934+0.13* 1.408+0.09* 2.052£0.063 2.45+0.07
*p<0.05

Dynamics of hygienic index in estimated
and control group
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Figure 1: Dynamics of hygienic index in the estimated and control
groups

After 2 weeks, hygienic index in the first group was
characterized as good (it was not higher than 1).
In the second group, the index level also improved
to 0.934%0.13 after professional oral hygiene and
education in individual oral hygiene; therefore, good
levels of oral hygiene were maintained, but the average
index level was slightly higher than that in the first
group. As in the beginning of our study, average index
of esthetically significant area was significantly lower
than that in the molar region. Six months after the
procedure, average hygienic index in the first group
stayed significantly lower than that before treatment
(1.24410.11 and 2.34£0.143, p<0.05). In the second
group, the treatment index after 6 months became
higher than 2.0 and nearly returned to the initial level
(2.052+0.063 and 2.44+0.084, respectively).

Year after the procedure, we noted a gradual increase
of average hygienic index in both groups, and also we
noted permanent significant difference between the first
and second groups. According to the repeated study,
average hygienic index in Group No. 1 is significantly
lower than that at the beginning of the research
(1.3320.09 and 2.34%0.14, p<0.05). In Group No. 2, a
year after the beginning of the study, it became higher

than 2.45 and returned to initial meanings (2.45+0.07
and 2.4410.08). In addition, the hygienic index of the
front teeth in both groups remained significantly lower
than that of the molars.

Questionnaire results showed that before the start of
the study, 83.3% of the patients in the first group used
additional oral hygiene products, and after bleaching,
all patients (100%) began to use mouth rinses, floss, or
interdental brushes. Moreover, patients began to use
more than one additional personal hygiene product
for the oral cavity, but several at once, for example,
mouthwash and floss.

In the second group, only 80% of the patients
constantly used additional oral hygiene products
even after the procedure and dental hygiene training,
which slightly exceeded the indicators before the study
(77.4%).

The majority of the patients in the first group (94.2%)
after the procedure began to brush their teeth more
often and longer (twice a day in the morning and in
the evening for more than 3 min). Besides, 80% of
the patients in the first group limited consumption of
coloring products (strong tea, coffee, fuzzy drinks).
Such tendencies persisted in patients of this group even
1 year after the bleaching procedure.

In the second group, this tendency was weaker, so only
72.2% brushed their teeth two times a day, in 28.6%,
the brushing time did not exceed 3 min. Some patients
sometimes forgot to brush their teeth altogether and
made up for it with chewing gum, mouthwash, or
dental floss. Patients in this group had practically no
limited consumption of coloring products.

At the same time, this group showed a decrease in the
use of additional oral hygiene products in combination
with a decrease in the time for individual oral hygiene
1 year after the procedure.
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Thus, the patients of the first group were interested in
maintaining the achieved teeth whitening result, which
led to a higher oral hygiene index than the initial one,
even a year after the procedure.

DiscussioN

As a result of repeated randomized, controlled
clinical study, we noted that the hygienic index stays
significantly lower after professional dental bleaching
than that in the control group (1.33£0.09 vs. 2.45%0.07).
Even during the year after procedure, we noted strong
motivation for saving achieved bleaching results.

It is known that enamel superficial demineralization
after bleaching may cause surface roughness and
intense plaque formation, respectively.'" But this effect
more likely depends on pH of the used system than
on bleaching agent concentration.'®!”! In this case,
Xu et al.™ noted that pH neutral or alkaline systems
do not affect enamel. Ittatirut ez /" also think that
bleaching systems based on 35% and 25% hydrogen
peroxide, on the contrary, decrease enamel surface
roughness. Besides, negative effect of bleaching easily
decreases due to saliva remineralization activity and
use of remineralization therapy in case of professional
dental bleaching.!'

Antibacterial activity of bleaching systems is proved
by various clinical studies. Napimoga et al?” proved
efficiency of the bleaching system against Streptococcus
mutans, S. sobrinus, S. sanguinis, and Staphylococcus
aureus in the microbiological study. Zheng et al.*!
showed short-term decrease of plaque accumulation
and quantity of cariogenic microorganisms after use
of bleaching systems based on hydrogen peroxide.
In 2014, the same authors proved during laboratory
study that antibacterial effect of bleaching systems
may be presented for 3 weeks after the procedure,
but after this time significant growth of amount of
plaque was noted.”? Gursoy et al.?¥ obtained the same
results during clinical trials. Patients were offered to
avoid individual dental hygiene for 5 days after dental
bleaching. Speed of plaque formation during the
first 3 days was significantly lower at surfaces, where
bleaching agent had been used, than that at intact
ones. Five days after the procedure, speed of plague
accumulation significantly increased and plaque index
was higher in the estimation group that that in the
control one.

As far as we can see from the literature mentioned
effects may be seen only for a short-term period. The
only mechanism of maintaining good level of individual
dental hygiene in the long-term period is patients’
motivation to save achieved result. During the last

few years, many research works dedicated to patients’
motivation to maintain health and hygiene of oral cavity
have been written. The majority of them agree that
external motivation is not always effective especially
in cases of prophylaxis of periodontal pathology.”
That is why it is necessary to give much intention to
so-called inner motivation—to search for factor which
may specifically affect concrete patient.?*2¢ In such
cases, esthetic education of the surrounding society is
quite important, because wish to have beautiful smile
forms motivation of improvement of oral hygiene and
dental treatment.>?"

We have found just a few publications dedicated to
long-term influence of professional bleaching on
individual oral hygiene. For example, Skorinova et al.*®
in 2020 estimated results of home dental bleaching
and found no significant differences in hygienic index
in the estimated and control groups 6 months after
the procedure. Fernandez et al® were estimating
psycho-emotional status of patients for 9 months after
professional bleaching and, on the contrary, noted that
bleaching had good influence on esthetic self-estimation
of smile and motivated patients in maintaining health
of oral cavity.

Good influence of dental bleaching on psycho-
emotional status and patients’ life quality was proved
in many researches. Bersezio et alP3*32 noted this
influence on life quality not only during short-time
period after procedure, but also 2 years after it. But
Meireles et al® add that teeth hyperesthesia may have
a negative effect on everyday life of patients right
after the procedure. Besides patient’s satisfaction level,
after-bleaching effects, first of all, depend on his/her
individual and specific features.[333

CONCLUSION

Therefore, professional dental bleaching has a positive
influence on the level of individual oral hygiene in
connection with psycho-emotional status and esthetic
self-estimation for quite a long time after the procedure.
Wish to save achieved result for long time may become
important factor of inner patients’ motivation to
maintain high level of oral hygiene for stable and long-
lasting bleaching result.
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