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Abstract

Background: There is limited evidence about the distinguished effect of 3D oral health education videos over
conventional 2 dimensional projections in improving oral health knowledge. This randomized controlled trial was
done to test the effect of 3 dimensional oral health educational videos among first year dental students. Materials and
Methods: 80 first year dental students were enrolled and divided into two groups (test and control). In the test group,
3D animation and in the control group, regular 2D video projections pertaining to periodontal anatomy, etiology,
presenting conditions, preventive measures and treatment of periodontal problems were shown. Effect of 3D animation
was evaluated by using a questionnaire consisting of 10 multiple choice questions given to all participants at baseline,
immediately after and 1month after the intervention. Clinical parameters like Plaque Index (PI), Gingival Bleeding
Index (GBI), and Oral Hygiene Index Simplified (OHI-S) were measured at baseline and 1 month follow up. Results: A
significant difference in the post intervention knowledge scores was found between the groups as assessed by unpaired
t-test (p<0.001) at baseline, immediate and after 1 month. At baseline, all the clinical parameters in the both the groups
were similar and showed a significant reduction (p<0.001)p after 1 month, whereas no significant difference was
noticed post intervention between the groups. Conclusion: 3D animation videos are more effective over 2D videos in
periodontal disease education and knowledge recall. The application of 3D animation results also demonstrate a better

visual comprehension for students and greater health care outcomes.
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INTRODUCTION

According to the World Health Organization (WHO),
health education is any combination of learning
experiences designed to help individuals and
communities improve their health, by increasing
their knowledge or influencing their attitudes. Thus,
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health education not only plays a very crucial role
but also remains as an elementary instrument in
health promotion and disease prevention, especially
in developing countries. It is important that health
education should not just confine to the transmission
of information, but should aim to make the target
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population understand the given information, execute
the recommendations, and adapt to healthier lifestyles."
However, in clinical practice, it was discerned that
doctors tend to undervalue the patient’s desire for
information and misperceive the process of sharing
information.!?! With a shift toward patient-centered care,
it becomes important to equip patients with appropriate
knowledge and to construct scientific beliefs enabling
them to make appropriate healthcare decisions and to
rationally redesign their lifestyles.

Oral health education could be comprehended in
a similar way, and a shift in the terminology from
dental health education to oral health education
over the years should be appreciated at this juncture,
which emphasizes on the health of the mouth as
a whole rather than confining to the teeth. Dental
health education has also been subjected to many
practical refinements together with theoretical and
terminological modifications. One such refinement
is the increased utilization of inputs from the fields of
education, sociology, and psychology.

The prevalence of periodontal disease is high universally
and is a substantial public health problem for countries.
The fact that periodontal disease contributes to the
global burden of chronic disease makes it a problem of
profound importance that has to be addressed.®! In the
first ever national-level epidemiological survey on oral
health conducted by the Dental Council of India (DCI),
it was identified that the prevalence of periodontal disease
was high among the Indian population, which increased
with age. The prevalence was highest among those in
the age group of 35-44 years, with 89.6% of subjects in
this age group identified as having periodontal diseases.
It has evolved as a significant public health problem
reckoning its impact on the quality of life of individuals
and communities. Hence, it becomes exceedingly
important for a dentist or a periodontist to corroborate
their patient’s understanding of the etiology of
periodontal diseases, the wide range of treatment choices
available, and the sequelae of neglect. Knowledge is an
invaluable asset to the patients both for staying healthy
and secking required care in situations of need.

Patients’ adherence to recommendations by a
healthcare professional hugely depends on their health
literacy.l’! Health literacy also plays a role in the verbal
communication between the patient and the healthcare
professional, which often gets filled with a lot of
intricate medical terminology.[! Oral health education
in clinical practice largely involves display of static
pictures and face to face provision of informal education
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by the oral healthcare professionals. However, there
is sound evidence that three-dimensional (3D)
animations help the viewers to acquire better
understanding of objects with intricate details compared

to static orthographic [two-dimensional (2D)]
depictions.” The greatest advantage with 3D
animations is that over-reliance on the health

professional-patient communication and its apparent
limitations can be partially negotiated, if not completely.
It is inferred that periodontal structures and the causes,
presenting features, preventive measures, and treatment
modalities for periodontal problems, which often are
difficult to comprehend in 2D depictions, could be
better understood in 3D projections. Nevertheless,
there is limited evidence about the distinguished
eftect of 3D oral health educational videos in improving
oral health knowledge of the received. The purpose
of this randomized controlled trial was to test the
effectiveness of 3D oral health educational videos over
conventional 2D projections among the first year dental
students in a dental college in South India.

MATERIALS AND METHODS
Study design

This was a parallel, randomized controlled trial with
an allocation ratio of 1:1 using computer-generated
randomization method. The study protocol was
approved by the institutional ethics committee and
no alterations to the trial methods were executed.
The predefined eligibility criteria remained the
same after the commencement of the trial. This
randomized controlled trial is reported in compliance
with the Consolidated Standards of Reporting Trials
(CONSORT) statement. First year dental students
who were willing to participate were included in the
trial. This study was conducted in a dental college in
South India from October 2014 to February 2015.
The eligibility criteria for the recruitment of the study
sample are as follows: (1) First year dental students
who got admission in the 2014-2015 academic year;
(2) students who did not receive a formal periodontal
health education before; and (3) Students without
any systemic problems and vision impairment. Out
of 90 students who were evaluated for eligibility, 80
students met the eligibility criteria. These students were
randomized and enrolled in the trial. Randomization
was done to ensure unbiased allocation of study subjects
to the test group and control groups. We believe that
there could be extraneous variables, other than the type
of intervention, which may influence the final outcome,
like the ability of the participants to concentrate during
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the educational session, 1Q levels, previous exposure
to basic oral health education, etc. This enunciates the
need for randomization. Controlled randomization
of study participants was done to ensure equal size of
groups and to avail its statistical advantages over simple
random allocation.

The participants were distributed into two groups (test
and control groups). The participants in the test group
were given oral health education pertaining to periodontal
anatomy, ectiology, presenting conditions, preventive
measures, and treatment for periodontal problems using
a 3D animation video. Participants in the control group
were given the same education using regular 2D video
projections. Both the interventions were carried out
in a classroom setting and the duration of intervention
for both the groups was same (4 min and 15 s). The
content of the voice over was repeatedly reviewed by
experts for content validity till no further modifications
were required. As this was a homotrait (same content),
multimethod (different forms) approach, care was taken
to ensure complete emphasis to the method of delivery
of education (2D or 3D) by matching the voice over and
thereby eliminating potential confounding eftects.

Oral health knowledge, in general, and periodontal
knowledge, in particular, was the elementary factor of
interest. We used a multiple-choice questionnaire for
the assessment of outcome measure [Table 1]. The
questionnaire consisted of 10 questions, with cach
question having four options to choose the answer
from. Every question had one correct option, two
wrong options, and a “don’t know” option. “Don’t
know” was given as an option for every question to
ensure complete filling of the questionnaire, as some
participants may not want to answer something they do
not know, and also to curtail the possibility of correct
answers by chance. Without this option, the obligation
to choose one of the options may yield good results just
by chance. Demographic data on age and gender were
also included in the questionnaire. We also assessed
the oral hygiene status of the participants at baseline
and 1 month post intervention using oral hygiene
index simplified (OHI-S),®l Plaque Index (PI),®! and
the ginigival status of the participants using Gingival
Bleeding Index (GBI).[" These were collectively referred
to as oral health status in the context of this article.

The null hypothesis is that there were no differences
between the test and control groups with respect to
their mean scores in the study questionnaire and the
mean scores as recorded by the aforementioned indices
post intervention. Differences between the knowledge
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of the participants and the oral health status in the test
and control groups at baseline and post intervention
were analyzed using unpaired ¢-test. Paired t-test was
used for analyzing differences between baseline and post
intervention scores in both the test and control groups.
Descriptive statistics were used and the likelihood
of being more knowledgeable post intervention was
depicted with odds ratio [95% confidence interval (CI)].

The videos with voice over were assessed for clarity
and quality by administering them to five patients
attending the outpatient department of the institution
who could read, write, and understand English. The
pace at which the voice over was recorded was adjusted
based on the suggestions received and few sentences
were re-recorded owing to dearth of clarity. The
intention behind the study was to test the effectiveness
of 3D animation videos over conventional 2D videos
and the study was considered as an initial move before
translating the content of voice over to the regional
language and administering it to a larger group of
patients. All the participants were administered the
questionnaire before receiving the allotted intervention
and were clinically examined to record the baseline
oral health status. The educational sessions were
conducted in silent classrooms using liquid crystal
display projectors. Participants in the test and control
groups received the intervention at the same time in
different classrooms. The same questionnaire was
administered immediately post intervention and after
1 month post intervention. The participants had to
choose the answers on their own on all three occasions
and measures were taken to avoid sharing opinions and
views during the time of answering the questionnaire.
Clinical examination was conducted 1 month after the
intervention by the same examiner who had performed
the examination at baseline, to eliminate observational
bias.

RESULTS

A total of 90 students were assessed for eligibility. Ten
were excluded from the study, and finally 80 participants
were randomized and enrolled in the trial to receive the
intended interventions.

Demographic characteristics on age and gender are
not provided here as all the participants belonged to
the same age group and a majority of the participants
were females (92.5%). So, a separate analysis based on
gender was not considered owing to the small number
of male participants in the trial. The analysis was limited
to comparisons between the test and the control groups
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Table 1: Study questionnaire and the percentage of participants choosing correct options in both the
groups at baseline and post intervention

Questions At baseline After After At baseline After After
(test) intervention 1 month (control) intervention 1 month

1) “Periodontium” consists of ?

a) Gingiva 10 0 0 2.5 0 10
b) Gingiva + cementum + periodontal ligament 20 0 05 7.5 0 10
¢) Gingiva + cementum + periodontal ligament + 67.5 100 95 77.5 100 80
alveolar bone
d) I don’t know 2.5 0 0 12.5 0 50
2) What is the depth of" a clinically normal gingival sulcus?
a) 2-3 mm 40 100 95 62.5 80 72.5
b) 4 mm 20 0 2.5 7.5 10 17.5
c) 6 mm 20 0 0 20 5 5
d) I don’t know 20 0 2.5 10 5 5
3) How is the depth of gingival sulcus measured?
a) Explorer 25 2.5 2.5 7.5 5 2.5
b) Straight probe 17.5 2.5 7.5 72.5 10 17.5
¢) Williams probe 35 90 80 17.5 80 72.5
d) I don’t know 22.5 5 10 2.5 5 7.5
4) What is/are the prime etiological factor/s for gingivitis?
a) Plaque and calculus 62.5 95 90 30 52.5 45
b) Tooth brush bristles 7.5 2.5 5 60 27.5 30
¢) Mouth wash usage 20 2.5 2.5 7.5 10 20
d) I don’t know 10 0 2.5 2.5 10 15
5) When you do not brush your teeth sufficiently
a) The gums stay normal, only the dentist can see it 2.5 0 0 0 0 2.5
b) The gums become red and swollen 97.5 100 90 97.5 100 85
¢) The gums become lighter in color 0 0 7.5 2.5 0 10
d) I don’t know 0 0 2.5 0 0 2.5
6) When gingivitis develops into periodontitis?
a) There is bone loss 52.5 72.5 70 60 70 62.5
b) It starts to hurt 17.5 7.5 10 20 20 7.5
c¢) The inflammation can heal spontaneously 20 10 17.5 10 7.5 20
d) I don’t know 10 10 2.5 10 2.5 10
7) Which among the following is seen in periodontitis?
a) Pocket depth of 0 mm 10 7.5 10 10 7.5 7.5
b) Pocket depth of" 2-3 mm 52.5 7.5 2.5 62.5 17.5 20
¢) Pocket depth of more than 5 mm 27.5 75 70 7.5 65 62.5
d) I don’t know 10 10 17.5 20 10 10
8) Periodontitis leads eventually to?
a) Decay of all teeth 15 0 7.5 12.5 7.5 10
b) Loss of teeth 15 90 82.5 55 72.5 50
c) Yellowing of teeth 47.5 10 10 32.5 10 40
d) I don’t know 22.5 0 0 0 10 0
9) Calculus is removed by?
a) Professional scaling by dentist 47.5 97.5 90 22.5 35 32.5
b) Normal tooth brushing 32.5 2.5 7.5 57.5 32.5 55
c) By the use of mouth wash 10 0 2.5 10 17.5 12.5
d) I don’t know 10 0 0 10 15 0
10) The most important act in the periodontal treatment
to have a long-term result is?
a) Removing the calculus 25 2.5 10 55 20 50
b) Oral hygiene between the teeth 45 87.5 80 32.5 55 40
¢) Oral hygiene of the tongue 25 5 10 12.5 20 7.5
d) I don’t know 5 5 0 0 5 2.5
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with respect to their baseline and post intervention
performances in the study questionnaire and oral
health status. The descriptive statistics of the oral health
knowledge questionnaire at baseline, immediately
post intervention, and 1 month post intervention
are given in Table 2. The test and the control groups
were not different with respect to their baseline
mean knowledge scores (P = 0.092, unpaired t-test).
Nevertheless, significant differences in the immediate
post intervention and 1 month post intervention scores
were found between the groups as assessed by unpaired
t-test (P < 0.001).

We also analyzed the differences between mean baseline
scores and mean post intervention scores in the test
and control groups using paired t-tests. There were
significant (P < 0.001) differences between the mean
scores at baseline and post intervention in both the test
and control groups [Table 2].

We calculated the odds ratio to assess the likelithood of
choosing a correct answer by the kind of intervention
received. The participants in the test group were found
to be 3.91 times more likely to choose a correct answer
compared to the participants in the control group
immediately post intervention and this was statistically
significant (95% CI: 2.64-5.81).

The test and control groups were homogenous with
respect to their PI scores at baseline. No significant
differences in mean PI scores were found between
the groups after 1 month. There was significant
reduction in the mean PI scores post intervention
in both the groups (P < 0.001) [Table 3]. Similar
findings were observed with respect to the bleeding
index scores within and between the test and control
groups (P < 0.001) [Table 3].

However, there were no differences in the OHI-S
scores between the test and control groups both at
baseline and post intervention. Significant improvement
in oral hygiene was found in the both groups from
baseline to post intervention (P < 0.001) [Table 3].

DISCUSSION

It is clear from the results that both the interventions
have a profound impact on the periodontal health
knowledge of the participants and their oral health
status. These results are consistent with a study
conducted on 68 periodontitis patients.["!' Participants
who had received 3D education showed significantly
better improvement compared to those who received
2D interventions, with the exception of OHI-S scores.
The baseline scores in the test and control groups

Table 2: Descriptive statistics of oral health knowledge scores at baseline, immediately post intervention,
and 1 month post intervention in the test (3D) and control (2D) groups

Descriptive Baseline Immediate post One month post
measure intervention intervention
Control (2D) Test (8D) Control (2D) Test (8D) Control (3D) Test (3D)
group group group group group group
Mean 4.325 4.9 6.90 9.08 6.03 8.425
Median 4 5 6 8.5 5 7
Standard deviation 1.73 1.75 1.58 1.8 1.48 1.21
Range 7(1-8) 8 (1-9) 7 (2-9) 6 (4-10) 7 (2-9) 6 (3-9)

Table 3: Comparative evaluation of Pl, Bl, OHI-S scores at baseline and 1 month post intervention in the

test and control groups

Represents Represents Baseline After 1 month Difference t P

parameters groups

PI Control group 1.48+0.86 0.81+0.22 0.675 11.697 <0.001%*
Test group 1.46+0.87 0.6810.24 0.788 16.476 <0.001%
P value 0.831 0.018%* - - -

BI Control group 78.81+£9.15 50.01£7.91 23.300 15.904 <0.001%
Test group 72.15+8.62 45.61£5.60 26.538 19.106 <0.001%*
P value 0.560 0.005%% - - -

OHI-S Control group 2.13%0.61 1.57£0.58 0.560 7.871 <0.001%*
Test group 2.2510.58 1.66+0.50 0.593 15.472 <0.001%*
P value 0.381 0.486 - - -

P<0.001. *Denotes highly significant at 1% level. PI=Plaque Index, BI=Bleeding Index, OHI-s=Oral hygiene index simplified
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were homogenous without significant difterences. It
was found that the periodontal knowledge scores of
the participants had significantly improved with both
the interventions. This could be easily understood as
transmission of information more likely results in an
improvement in knowledge when properly executed.
Nevertheless, there were significant differences between
the periodontal knowledge scores of the test and control
groups after the intervention, which highlights the
effectiveness of 3D education over 2D projections.!'?)

An improvement in PI scores was also observed from
baseline to post intervention. The PI scores in the test
group were significantly less compared to those of the
control group 1 month after the intervention. The 3D
video on mechanical plaque removal might have had a
better impact on the participants of the test group than
the 2D mechanical plaque control education received
by the control group. Brushing endured through time
as the most effective method for plaque control and
for maintenance of gingival health. Educational videos
administered in the study consisted of the brushing
technique, and this could have positively influenced a
change in the bleeding index of the participants in both
the groups from baseline to post intervention. The fact
that calculus is so tenacious that it cannot be removed
by home-based mechanical oral hygiene measures could
have played a role in the OHI-S scores being similar
between the test and control groups post intervention.
It was inferred that the percentage of participants who
got oral prophylaxis done between the baseline and post
intervention examinations was relatively comparable.

The periodontal knowledge scores as assessed by a
close-ended questionnaire were found to be improved
in both the groups. This improvement was not just
limited to the data collected immediately after the
intervention, but persisted as observed from the
data collected 1 month post intervention. These
results highlighted knowledge recall, and the recall
of knowledge was considerably high among the
participants in the test group compared to those in
the control group. This increase in post intervention
knowledge in the test group has a consistent
explanation from the results of a study conducted
using 3D multimedia system for patient education.!!
Another finding from the study was improvement in
compliance of the participants after the intervention,
which is clear from the post intervention oral health
status. Regardless of the type of intervention received,
participants’ compliance to oral hygiene measures had
increased along with the periodontal health knowledge.
The reasons for such improvement could be found in
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the comprehensiveness of the information provided
through the interventions, which included the etiology,
symptoms, preventive actions, available treatment
options, and the sequelae of neglect. These results are in
accordance with a study conducted on 30 male patients
who were matched for age and education.!'¥

There was enough evidence suggesting the advantages
of computer-based oral health education over personal
communication and printed material.l®!  Though
the information provided is same, computer-based
education does have an extra edge in terms of enabling
the patients to visualize the information and to better
accumulate this information to the existing knowledge.
Such wvisualization and comprehensive information
obviously aid in improvement of knowledge, better
retention of the acquired knowledge, realization of the
importance of compliance to oral health instructions,
and better oral health practices.

English was the medium of communication in the
interventions received by the participants. This study
should be looked upon as an initial move to test for
the effectiveness of 3D periodontal health education
over that of 2D education. The ultimate aim of the
investigators is to develop a 3D periodontal health
educational video in the regional language, based
on the findings from this study. This would involve
translation, checking for cross-cultural validity, and a
pilot study to realize the scope for improvement.[") The
reason for choosing first year dental students was that
they were comparable with the general population in
terms of their periodontal health knowledge with only
a month of experience as a student of dentistry. Also,
the interventions may help them to better understand
their curriculum and incorporates a sensible view on
how to comprehend oral health related problems. Since
there was no standardized measure for assessment
of periodontal health knowledge, we had designed a
questionnaire applicable to the area of the study, which
was checked for content validity by experts in the field.
However, there is a need to develop a comprehensive,
standardized measure to assess periodontal health
knowledge of people, and such measures should be
thoroughly reviewed for validity and reliability.

CONCLUSION

To sum up, 3D videos serve as an invaluable tool in
improving patients’ periodontal health knowledge
and understanding of the disease process. They also
enable the patients to better comply with instructions,
which apparently results in better oral health status.
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The ultimate objective of oral healthcare professionals
is improvement in the health status of their patients,
in general, and oral health status, in particular. The 3D
periodontal health education videos could help them
succeed in their quest.
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