British Journal of Bio-Medical Researcl Vol.02, Issue 04, Pg.4C9-419, May-June 2018

Available Online at http://www.bjbmr.org

BRITISH JOURNAL OF BIO-MEDICAL RESEARCH

Cross Ref DOI: https://doi.org/10.24942/bjbmr.20P85 Volume 02, Issue 04, July -August 2018

ISSN:2456-9739 :
% Research Article

Impact of ‘Selfie-Video Recording While Brushing’ On Oral Hygiene
Improvement - A clinical Trial

Dr. Rashmi Thakrd) Dr. Jyoti Singh Dr. Mohit Dadd, Dr Amit Rek#, Dr. G.K. Thakral, Dr. Noopur Gupta

!Professor, Public Health Dentistry, UDMRI, Dehraduttrakhand, India
2Senior Lecturer, Public Health Dentistry, UDMRI, idadun, Uttrakhand, India
3Senior Lecturer, Public Health Dentistry, IDST, Niabar, Uttar Pradesh, India
4Senior Lecturer, Public Health Dentistry, UDMRI, ladun, Uttrakhand, India
SProfessor, Prosthodontics, SGRRIMHS, Dehradunakliand, India

PG Student, Public Health Dentistry, ITS, Muradmagitar Pradesh, India

ARTICLE INFO ABSTRACT

Background: An attempt was made to change the tooth brushib@shagrained

in adults through self-appraisal. It needs neweagdand proactive barriers to
inculcate proper manner of tooth brushing in adileeping these ideas in mind, a
13 days clinical study was designed to investigat#h brushing behavior, the
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Video Selfies were used to study tooth brushingabihs in a sample of 30
Hygiene, Brushing Technique, volunt'eers. Thg participarjt.s were trained'for thesirrpommonly used tooth
Information Motivation and brushing technique - Modified Bass Technique. Thseline data was collected
Behavio-skills (IMB) after the oral prophylaxis. Tooth brushing behawvidrvolunteers using self-
captured selfie video over a period of nextl3 dawes observed. A brief
intervention on day 7 was also madResults: A marked improvement in tooth
brushing skills was observed following a brief im@ntion on the 7 day of the
study. Conclusion: Use of selfie-videos on personal smart phone ap
hygiene education, improvement in oral hygienemedention of oral diseases like
gingivitis and periodontitis
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INTRODUCTION
Oral health is a functional, structural, best,

physiologic & psychosocial state of well being
and is essential to an individual's good health
and quality of life. Oral health is an integral fpar
of general health. Oral health problems
become more common in older adults but are
not a result of aging. Studies have shown that
people having good oral health may need less
general health care measuf&egular brushing
has always been linked with good oral hygiene.
It has been established that regular twice a day
brushing habits have greater impact on caries
prevention in young children than restricting
their sugary foods habitsOn the other hand,
poor oral hygiene practices involving brushing
less than twice a day with frequent exposure to
cariogenic food have been found to be chief
predictors for dental caries amongst childten.
Oral health can be promoted by changing the
tooth brushing behaviors which may help to
avert preventable oral diseases such as dental
caries and periodontal diseases. People are
aware about their oral hygiene but often follow
the wrong brushing technique. A proactive
interference can effectively influence the
learning and adaptation of correct tooth
brushing skill$. Studies have shown that the
effective tooth brushing technique can reduce
the chances of dental diseases, if followed
properly® Information-Motivation- Behavioral
Skills (IMB) model is a recent concept that
helps in promotion of health related behavior
change in individual$.The theory emphasizes
the positive role of awareness through relevant
information and education about a disease and
its prevention in a person in order to motivate
and encourage a behavioral change for taking
corrective actions. Reinforcement of brushing
duration from a typical 45 seconds to the
recommended 2 minutes has been found to have
a significant impact on removal of dental
plaque 8 A significant difference in the plaque
index scores before and after having given
written, verbal and videotape instructions
highlights the importance of dental hygiene
educatior?.
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In modern times of digitalization, the uses of
mobile phones are increasing. A craze for self
recording of still pictures and videos using
smart phone cameras has grown tremendously.
In was envisaged that use of self recorded
videos or “selfie-video” using Smartphone may
be helpful in changing the tooth brushing habits
and behaviors. It has been established that
people who were given demonstration on
brushing technique adapted better than those
who were given verbal/written instructions to
follow.1° The practical visuals are always more
effective way of learning than mere
instructions. Thus the present study focuses to
evaluate the change in tooth brushing behaviors
by way of self assessment using selfie videos by
the participants themselves. However as of
now, there is no adequate literature on the use
of selfie videos recordings to assess its
influence on oral hygiene improvement.
MATERIAL AND METHODS

Study Design

A total of 40 volunteers — resident dental
students completing their internship period
were interviewed, out of which 30 volunteers
were enrolled and they completed the study.
The Study participation was voluntary and
there were no financial or other incentives. All
participants were right handed and used their
right hand for brushing. Only those participants
were chosen who were interested to participate
in the study and were willing to cooperate
regarding their tooth brushing behavior. The
Ethical approval for the study was taken from
the Ethical committee of Uttaranchal Dental
and Medical Research Institute Majri Grant,
Dehradun and written informed consent was
obtained from all participants. The present
study comprised of a 13 days clinical trial. The
study was conducted among dental students in
the Department of Public Health Dentistry,
Uttaranchal Dental and Medical Research
Institute, Majri Grant, Dehradun. Aim of the
study was to assess the change in tooth brushing
behaviors (including brushing strokes, hand
position, wrist position) over a period of 13
days by using ‘selfie-video’ taken by the
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participants with the help of their own Smart
Mobile phones.

Inclusion Criteria

i) Those who were interested to take part and
cooperate in the study.

ii) Those in the age between 20-30 years.

iii) Those having Smartphones with minimum
3-8 megapixels camera.

Exclusion Criteria

i) Those having orthodontic braces.

i) Those suffering from any systemic diseases.
iii) Those having any gingival health problem
or any other medications.

iv) Those not having smart phones and/or were
unable to handle smart phones effectively.
Training Session:

Oral prophylaxis was done to obtain the
baseline data. At baseline and prior to the
training, Oral Hygiene Index (OHI), Plaque
Index and Gingival Index scores were recorded.
An observation was made about the brushing
pattern of the participants. The widely
recommended modified Bass technitjueas
demonstrated to train the volunteers to
standardize the exact tooth brushing technique,
but it did not form part of the study. Based on
the general consensus amongst oral health care
professionals, they were instructed to brush
their teeth for 2 minutes. However, the actual
and habitual brushing time varies between 30
seconds to 60 secontis?

Volunteers were asked to use new regular
toothbrush for the study. The participants were
reinforced for the modified bass technique on
the 7" day to improve tooth brushing skills. No
further reminders, instructions, or feedbacks
were given to the participants. The brushing
methods were not checked or reviewed during
the study period.

Training was also conducted to demonstrate
quality video recording by the participants
while brushing their teeth using their own cell
phones. The mobile phones were kept on a plain
area at the level of the face so that the
volunteers could observe their actions while
front camera would record the videos.
Participants were trained and instructed to
correctly record the mouth with the brush
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handle, bristles and motion of the hand.
Training was given to shoot the selfie-video of
brushing without imparting the full face or eyes
or any other personal identifying mark on the
face Thus, the participants recorded tooth
brushing video with maximum attention on the
brushing angulations. Each participant was
asked to record the tooth brushing procedure
every alternative day, beginning with day 3 of
the study period.

Oral hygiene index, plaque index and gingival
index scores were recorded at tieday and
13" day of the study. And all the selfi videos of
each participant were reviewed. Tooth brushing
skills were assessed for quality and accuracy as
per the recommended parametérs.
Assessment of Tooth Brushing Quality:

A total of six sextants that included maxillary
and mandibular teeth of each subject — Right
posterior teeth (Premolars and Molars),
Anterior teeth (Canine to Canine), Left
posterior teeth (Premolars to Molars), each with
buccal and lingual surfaces were considered
separately. Each subject was given a score of 1
in each sextant if majority of the strokes were
found to be correct in an advised rhythmic
manner, failing which the score given was zero.
All the three parameters (Correct brushing
stroke, Angulation and Positioning of the
Toothbrush) totaled to a maximum score of 36
points [12 sextants (6 sextant having 2 surfaces
each - buccal and lingual) x 3 parameters =
36].The cumulative score was converted to an
average score by dividing it by 12 to yield an
overall score range from 0 to 3. The score 3
therefore, refers to the observation that the
subject has been able to meet all the three
parameters as per the training session.
Assessment of Tooth Brushing Accuracy:

Total number of strokes and maintaining the
prescribed angulation of 45against the tooth
surfaces in each sextant formed the basis of
assessment for tooth brushing accuracy. The
values were calculated in percentage for each
extant using the following formula:
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Number of Correct strokes

x 100
Total Number of strokes
Number of Correct angulations
= x 100
Total Number of angulations counted

Number of Correct Brush positions

x 100
Total Number of Brush position counted

The accuracy of the tooth brushing skills was
calculated by the mean of the percentage of
correct strokes, correct angulations and correct
brush positions.

Percent of Correct Strokes + Percent of Correct Angulations + Percent of Correct Brush positions

The overall accuracy of tooth brushing for each
subject was calculated by taking all 12 sextants
into consideration for each subject as under-

Sum of Accuracy of all 12 Sextants

Accuracy of Tooth Brushing =
12

Data Analysis:

The data was analyzed using Statistical
Package for Social Services (SPSS, IBM, IL,
USA), version 20.0 or R Statistical Software,
version 3.2.4 (Open source software, www.r-
project.org, The R Foundation). A one-way
ANOVA for ranks (Non-parametric Kruskal-
Walllis Test) was used to assess the difference
between the above described outcome
parameters during study intervals for evaluation
of significant differences.

RESULTS:

Each of 30 volunteers completed all six selfie
videos. A total of 180 SPVSs were included in
the analysis. Mean age of participants was
21.50 + 0.5 years.

The selfi-video was recorded by the volunteers
that depicted the number and direction of
brushing strokes, the angulation at which the
brush was being held against the tooth, and
brush position. The selfie videos for the entire
duration were analyzed after completion of the

L
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study. The analysis revealed that initially the
participants were not able to follow the correct
technique as they were habituated with their
own brushing style. It was also noted that
motion of the hand, position of the brush and
the bristles were not correct. After the brushing
technique was reinforced at a brief intervention
on the ¥ day, a marked improvement in their
brushing skills including brush angulations,
position and strokes was observed. However,
the tooth brushing was limited to the palatal
surfaces and more coverage was given to lower
posterior teeth. None of the participants
followed the recommended brushing time of 2
minutes.

Tooth brushing quality and accuracy results
The quality and accuracy scores regarding the
effectiveness of tooth brushing over the time
period of the study are depicted in Fig / Tables
1 and Fig / Table 2(A — F). Evaluation of mean
differences over longitudinal time points of the
outcome scores vyielded no statistically
significant differences despite the appearance
of episodic decreases and increases. The tooth
brushing quality from the baseline data td'13
day of the study was not significant but a
marked increase in the accuracy of tooth
brushing was observed. The time spent on tooth
brushing (duration measured in seconds) at
different time points across the study is also
shown in Table 1.

Exploratory analyses

It was observed that there was an increase in the
number of strokes performed till the 7th day
and then this value began to decrease. Fig /
Table 3 depicts the changes in the mean %
standard deviation, median, number of strokes
for each of the surfaces in all sextants in the
study. However, the difference between the
number of strokes over longitudinal time points
was not statistically significant [Friedmg =
53.2 df =59, P = 0.12 (the tests satisfy different
assumptions for small repeated measures
data)]. Although we did not measure stroke
length, it was qualitatively observed that the
strokes were relatively shorter and the speed of
strokes had increased.
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Fig/ Table 1: Analysis of outcome parameters with Kruskal Wallis non-parametric test

Time Point | Mean SD p — value
3 day 1.9 1.2
Quality score (maximum 3) 5" day 1.9 1.0
7" day 2.0 11 0.43
9" day 2.1 1.0
11" day 2.2 0.9
13" day 2.2 0.9
39 day 54.8 38.2
Percent of correct strokes 5" day 56.8 328
7" day 60.2 39.1 0.78
9" day 60.7 39.6
11" day 61.1 40.3
13" day 61.6 385
3 day 39.4 27.3
Percent of correct angulations [ofth day 40.2 28.4
toothbrush 7 day 143 325 0.71
9" day 44.6 29.3
11" day 45.1 29.6
13" day 45.4 28.9
3 day 37.2 32.2
Percent of correct toothbrush positions gt day 38.4 34.4
7" day 42.6 356 0.69
9" day 42.8 36.2
11" day 43.4 37.2
13" day 43.5 35.4
39 day 44.5 24.5
Overall accuracy (%) 5" day 44.8 27.4
7" day 48.2 282 0.58
9" day 48.3 28.8
11" day 48.8 29.3
13" day 49.2 27.3
3 day 78.4 16.2
Time (seconds) 5N day 74.2 12.4
7" day 782 105 0.88
9" day 75.5 12.8
11" day 74.2 12.2
13" day 74.4 11.8
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Fig/ Table 2(A to F): Outcome of various changes observed in Tooth Brushing over the time period
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Figure 2-F:

Fig/ Table 3: Number of tooth brushing strokes by participants at five time pointsin 12 sextants of

testh.
Sections and surface "“Pay | §"Day | 7"Day | 9"Day | 11" Day | 13" Day
Mean 9.8 11.6 8.7 104 13.8 10.2
Right maxillary| SD 7.9 10.2 6.4 10.1 11.7 9.9
posterior — Buccal Median 9.5 10 7 9 135 6
Minimum | 3 2 4 4 2 3
Maximum | 20 26 18 25 30 24
Mean 0.7 2.6 2.9 2.7 2.1 24
Right maxillary| SD 1.1 3.7 3.8 3.1 2.7 2.8
posterior — Palatal Median 0 0.5 1.0 1.0 0.5 2.0
Minimum | O 0 0 0 0 0
Maximum | 2 8 10 8 6 7
Mean 8.9 9.2 8.8 8.6 8.2 7.4
Maxillary anterior| SD 9.2 7.6 6.7 6.6 5.8 4.6
— buccal Median 7 7.0 7.5 7.5 8.0 4.5
Minimum | 2 4 4 3 2 3
[ 414 )
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Maximum | 22 18 16 15 13 12
Mean 1.8 15 3.0 2.6 2.0 2.3
Maxillary anterior| SD 1.2 2.1 3.3 1.6 1.8 15
— Palatal Median 1.8 1.4 1.8 1.6 15 1.4
Minimum | O 0 0 0 0 0
Maximum | 3 4 8 5 4 3
Mean 14.0 9.5 7.3 8.5 9.3 10.0
Left maxillary | SD 12.4 7 7.3 7.8 10.4 8.8
posterior — Buccal Median 135 9.5 4.5 4.8 5.5 8.0
Minimum | 2 3 2 3 2 2
Maximum | 27 16 18 21 24 22
Mean 1.3 3.8 3.8 3.6 25 3.0
Left maxillary | SD 1.9 2.2 4.4 2.2 2.7 2.9
posterior — Palatgl Median 0.5 4.0 2.5 3 2.0 3.0
Minimum | O 1 0 0 0 0
Maximum | 4 6 10 8 6 6
Mean 8.5 8.3 8.5 8.2 7.5 7.3
Right mandibulan SD 6.0 4.7 7.9 7.8 7.9 5.4
posterior — Buccal Median 7.0 7.0 5.5 5.0 5.0 5.5
Minimum | 3 4 3 3 1 3
Maximum | 17 15 20 18 19 15
Mean 7.8 7.5 6.3 6.8 6.5 4.3
Right mandibulan SD 8.1 4.2 5.1 45 4.1 3.0
posterior —| Median 55 7.5 5.5 5.0 6.0 4.0
Lingual Minimum | 1 3 2 3 3 1
Maximum | 19 12 12 13 11 8
Mean 7.5 7.0 8.0 8.2 7.8 8.0
Mandibular SD 4.4 5.0 6.6 6.5 6.9 6.7
anterior — Buccal | Median 6.5 6.5 6.0 6.0 5.0 5.0
Minimum | 4 2 3 3 3 4
Maximum | 13 13 17 18 18 18
Mean 4.3 5.3 4.0 4.2 2.3 2.8
Mandibular SD 3.4 4.1 3.4 3.4 1.7 2.1
anterior — Lingual| Median 35 6.0 2.5 3.0 2.5 3.0
Minimum | 1 0 2 1 0 0
Maximum | 9 9 9 6 4 5
Mean 105 9.0 9.3 10.3 12.0 8.5
Left mandibular| SD 8.3 7.0 6.9 8.4 10.5 10.3
posterior — Buccal Median 9.0 9.0 8.5 9.0 11.0 3.5
Minimum | 3 2 2 3 3 3
Maximum | 21 16 18 18 23 24
Mean 3.8 6.0 5.3 55 5.3 5.0
Left mandibular| SD 1 1.6 29 2.6 3.2 2.5
posterior — Median 3.5 6.0 4.5 4.5 55 4.5
Lingual Minimum | 3 4 3 3 2 3
Maximum | 5 8 9 9 8 8
[ 415 )




Fig / Table 4: Plaque Index, Gingival
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Index and Oral Hygiene Index

Baseline # Week 29 Weeks
Study Group (N=20) Mean SD Mean | SD Mean SD
Plaque Index 0.000 0.000| 0.220 0.2700 0.320 0.2200
Gingival Index 0.000 0.000 | 0.210f 0.2410 0.240 00142
Oral Hygiene Index 0.000 0.000| 0.290 0.2500 0.480| .3410

Oral Hygiene, Plaque and Gingival score
assessment:

Fig / Table 4 depicts that the baseline data was
obtained at the beginning of the study. The
difference between the mean values of first and
second week of the plague score shows that
plague score increased at second week which
indirectly means the volunteers were not
following the correct technique initially but
after reinforcement of the brushing technique
on the 1 day, they started correcting their
mistakes. At T week of the study, the mean
gingival score was 0.210 that increased to 0.240
in the 29 week. For oral hygiene index score,
there was a great difference in the mean values
from 0.29 to 0.48 which means the volunteers
did not focus on all the surfaces of the teeth or
they skipped some teeth by which the oral
hygiene index score increased within a week.
DISCUSSION:

A computer system recording of the brushing
technique, duration and force has revealed that
only 25% participants fulfilled the complete
brushing criteria that emphasized the need for
oral hygiene educatiolf. Assimilation of a
behavioral change approach in integrative oral
health coaching has been found to promote
internal motivation and to enhance individual's
self efficiency to adapt and practice proper oral
hygiene self-care habits.This study, utilizes
the IMB Model to discover a new means of
behavioral change by use of selfie video for
self-motivation and improvement of oral
hygiene while brushing. The authors in any
ways do not promote the extensive use of
mobile phones since studies have shown the
potential harmful effects of mobile phone
radiation on human health!® There is no
substantial literature available on use of smart
phones for using self evaluation in dentistry.

(
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However, videos recordings by a third person
have been used with effectiveness to record,
monitor and evaluate changes over a given time
in the mouth® Present study emphasizes the
positive impact of self monitoring and self
evaluation of tooth brushing habits using selfie-
video, for improvement in oral hygiene. After
our brief intervention however, a modest
increase in accuracy and a decrease in humber
of strokes per sextant has been observed in the
second week of the study.

Studies have shown that a majority of people
are not aware of the adequate brushing
technique and its benefitsln this study, all the
participants were aware of brushing method
and its advantages but they were not following
the appropriate strokes, timing and hand
position which was corrected by using selfie-
video. A study on the brushing timindmas
reported that about 64.3% participants were
brushing their teeth in <60 secotfd. In the
present study participant brushed their teeth for
an average of 75.81 seconds against
recommended time of 2 minutes as instructed
by the authors.

There is large diversity about recommendations
made by professional, commercial
establishments and text books about methods of
tooth brushing® For this study we have
suggested “Modified bass technique”, possible
reasons for the high frequency of
recommending the Modified Bass technique is
that it has been found to be more effective in
removal of supra gingival plaque and reduction
in gingival inflammatior?® As it was reported,
the difference between the mean values of first
and second week of the plaque score shows an
increase in second week which indirectly
means the volunteers were not following the
correct technique initially but after
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reinforcement of the brushing technique they
started correcting their mistakes.

During ' week of the study, the mean gingival
score was 0.210 and it increased to 0.240 in the
2"4 week. For oral hygiene index score, there
was a great difference in the mean values from
0.29 to 0.48 which may be suggestive of the fact
that the volunteers did not focus on all the
surfaces of the teeth or they skipped some teeth
by which the oral hygiene index score increased
within a week.

In addition, from the patient's perspective,
selfie video made the patient an active and
contributing participant in the endeavor and not
just a passive observer or follower to carry out
instructions of the oral health care provider.
Active involvement may motivate and increase
the likelihood of patients sticking with the
process of re-learning and refining their tooth
brushing skill$®

Further, the use of ‘Smart Phone Video Selfie’
is more likely to make the patient more
conscious of the tooth brushing behavior. Self
viewing of the selfie videos may also offer the
patient an opportunity for self evaluation and
thereby encouraging the individual to indulge
into self induced corrective actions for
improving the technique.

Thus, effective and regular use of SPVS at
home could also serve as a resource for
reinforced tooth brushing monitoring and
improvement.

In a very recent study people’s adaptation to
smart phone based health applications (apps) to
motivate and inform the users about oral
hygiene has shown very promising restfits.
Watching oneself while recording a video selfie
during a habitual practice may disrupt ingrained
habits, making a person conscious of brushing
leading to behavioral change, including the
process of creating new muscle memdryhe
strength of this study lies in the vision that the
self appraisal approach using SPVS at regular
intervals can be advocated to larger populations
for education and intervention in identification
of habitual oral hygiene behaviors and their
improvement.
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CONCLUSION:
The new technology in this fast changing world
is making inroads into not only our personal
and social lives but also in the field of medicine
and dentistry. Smart phone applications can be
effectively used in the health segment for the
benefit of professionals as well as general
population. Use of a very simple software like
selfie-videos on personal smart phone, can help
in hygiene education and prevent the oral
diseases like gingivitis and periodontitis. The
scope of this study can further be enlarged by
using larger sample sizes over longer periods of
time to investigate more avenues of oral
hygiene and to draw further conclusions. This
very simple, easy to use and cheap technology
may also be helpful in detecting the hidden soft
tissue lesions or diseases in the mouth.
Limitations:

* Age limitation.

¢ Phone stand may be more helpful.

¢ Only smart phones are needed.

«  Well skilled participants are needed.
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