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ABS TRACT  
 

BACKGROUND 

Oral hygiene maintenance is a crucial factor for successful orthodontic therapy. Oral 

hygiene compliance is a must to maintain better oral hygiene and plaque control in 

orthodontic patients. To get good oral hygiene compliance the information has to 

reach the patients in a proper way. The purpose of this study was to determine 

whether audio - visual aids help in improving oral hygiene status in orthodontic 

patients. 

 

METHODS 

A prospective randomized control trial study was done on 30 subjects, who 
underwent fixed orthodontic appliances selected from the out-patient department of 
Department of Orthodontics and Dentofacial Orthopaedics, Saveetha Dental College 
and Hospitals, (SIMATs), Chennai. They were divided randomly into two groups 
based on a computer - generated randomization chart: group 1 – experimental group 
(audio - visual aids group), group 2 – control group (verbal instruction) respectively. 
Group 1 subjects received oral hygiene instruction through videotape instructions 
and group 2 received verbal and written instructions. 
 

RESULTS 

The results were assessed with respect to plaque index scores of both groups. A 

parametric intragroup comparison (paired ‘t’ test) was done to compare the before 

and after plaque score of each group and student independent sample ‘t’ test to 

compare both groups. The plaque score for the verbal group was found to be 0.666 + 

/ - 0.417 and for the audio - visual group it was 1.211 + / - 0.261. A statistically 

significant P - value (< 0.05) was found between the groups. 

 

CONCLUSIONS 

Patients who were given instructions through audio - visual aids had better 

improvement in plaque scores than patients who were given instructions verbally. 
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BACK GRO UND  
 

 

 

Oral hygiene is a critical factor controlled by the patient, which 

can affect the quality and outcome of orthodontic treatment.1 

Patients with fixed appliances are always at a greater risk of 

developing white spot lesions, gingivitis, and are more prone 

to caries.2 Poor oral hygiene can not only increase the 

treatment duration but also it can affect the treatment 

outcome.3,4 A previous study has shown that in patients with 

fixed orthodontic appliances, there was a significant increase 

in the quantity of plaque as these appliances make plaque 

removal difficult especially between the gingival margins and 

brackets.5 So oral hygiene measures have to be even better and 

more effective to reduce the amount of plaque in these 

patients. Oral hygiene habits tend to vary in different kinds of 

the population that too can influence the health of patients. 

Every person has a different learning style or characteristic for 

processing information. Based on differences in learning style, 

various instructional methods can have a role in oral health 

education programs. 

During the treatment phase, orthodontists play an 

essential role in inculcating better oral hygiene practices 

among the patients by providing proper instructions on how 

to maintain good oral hygiene and creating awareness in order 

to prevent caries and periodontal disease.6 There are various 

methods by which information can be conveyed to the patients 

in dentistry like verbal, printed materials, and videotapes.7 For 

oral hygiene to be effective, instructions given must be both 

remembered and understood by the patients. The instructions 

given by clinicians may be too technical or difficult for the 

patients to understand, or ambiguous. It has been 

recommended that educational videos should be made by the 

clinicians who are treating the patients so that the exact 

information is incorporated and conveyed to the patients.8 The 

use of self - educational manuals has been shown to be 

effective in improving oral hygiene health in dentistry. The key 

advantage of the video method over other instructional 

methods is that it can be used repeatedly as many times with 

no additional cost. A study was conducted on insulin - 

dependent diabetics to teach dietary control through a 

specially made videotape by McCulloch et al. and they found 

that videotapes are better in delivering information to 

patients.9 The advantage of the video presentation is that it is 

more convenient for patients with the opportunity for self - 

learning in privacy and comfort.10 

The objective of this study was to compare the 

effectiveness of audio - visual aids in contrast to verbal 

instructions in improving oral hygiene in orthodontic patients 

with moderate to poor oral hygiene. 

 

 
 

ME TH OD S  
 

 

A prospective randomized control trial on orthodontic 

subjects was conducted among the out-patients of the 

Department of Orthodontics and Dentofacial Orthopaedics, 

Saveetha Dental College and Hospitals, Chennai, from 

September 2017 to October 2017. The sample size calculation 

was done based on the mean plaque score from the previous 

study.11 G*power software (version 3.0.10, Denmark) was 

used to determine the sample size of our study which we found 

to be 22 to obtain a power of 99 % and maintain a type I alpha 

risk of 0.05. However, we decided to take 30 patients to 

account for dropouts. All the patients were bonded with 0.022 

- inch Mclaughlin Bennett Trevisi prescription brackets (3M 

Unitek Gemini series, Monrovia, Calif) by the same clinician 

using Ormco (Enlight™) orthodontic adhesive. The sample size 

was estimated to be 15 in each group. Subjects selected were 

above the age of 15 years with a full set of permanent 

dentitions based on their plaque index during first orthodontic 

visit after bonding. The inclusion criteria for this study were 

based on their plaque index scores (Table 1) of orthodontic 

patients. Patients with moderate to poor oral hygiene were 

included in this study. Subjects with a plaque index scores of 3 

and above were selected for the study. Patients with special 

needs, syndromic patients, and also patients with multiple 

missing teeth were excluded from this study. The ethical 

clearance was obtained from the Institutional Ethical 

Committee. Before the start of the study, the patients were 

explained about the procedures and written informed consent 

was obtained. 

The plaque index scoring was done on the basis of plaque 

adherence to the buccal surface of six teeth, upper right and 

left first or second premolar, upper right incisor, lower left 

central incisor, lower right and left first premolars. The plaque 

scores from second premolars were taken in patients who had 

their first premolars extracted as part of orthodontic 

treatment. The plaque scores were recorded using a 

periodontal probe and the scores were given based on the 

amount of plaque between the bracket margin and gingival 

margin at six sites around each bonded tooth (Table 1). 

 
0 No Plaque 
1 Discontinuous band of plaque at gingival margin 
2 Up to 1 mm continuous band of plaque at gingival margin 
3 Band of plaque wider than 1 mm but less than 1 / 3 of surface 
4 Plaque covering between 1 / 3 and 2 / 3 of surface 
5 Plaque covering 2 / 3 or more of surface 

Table 1. Plaque Index (PI) Codification 

 

The selected subjects were divided into two groups using 

a computer - generated randomization chart. Experimental 

subjects (N = 15) were given oral hygiene instructions through 

audio visual aids and the control group (N=15) were given oral 

hygiene instructions verbally after thorough oral prophylaxis. 

Five animated videos of the brushing technique were 

selected from the internet for the purpose of this study which 

was of two minutes in duration demonstrating the tooth 

brushing technique and oral hygiene maintenance 

instructions for patients undergoing fixed orthodontic 

therapy. Out of five videos, one video was selected by a panel 

of senior orthodontists with more than ten years of 

experience. Group 1 subjects who were given this oral hygiene 

video were sent through WhatsApp. 

Group 2 subjects had received verbal & written oral 

hygiene information, specially designed for the study 

explaining the same. Instructions included details regarding 

how to floss their teeth and on the modified Bass brushing 

technique.
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Audio Visual Group 
Mean 

+ / - SD 
Standard 

Error 
Mean 

Difference 
Confidence Interval 

Significance 
Lower Upper 

Pre upper right first / second premolar 3.73 + / - 0.704 0.182 
1.467 1.181 1.753 0.000* 

Post upper right first / second premolar 2.27 + / - 0.594 0.153 
Pre upper right central incisor 2.40 + / - 0.828 0.214 

0.933 0.491` 1.376 0.000* 
Post upper right central incisor 1.47 + / - 0.516 0.133 

Pre upper left first / second premolar 3.80 + / - 0.775 0.200 
1.200 0.771 1.629 0.000* 

Post upper left first / second premolar 2.60 + / - 0.507 0.131 
Pre lower left first / second premolar 3.27+ / - 0.594 0.153 

1.333 0.992 1.675 0.000* 
Post lower left first / second premolar 1.93 + / - 0.258 0.067 

Pre lower left central incisor 2.53 + / - 1.060 0.274 
0.867 0.360 1.374 0.003* 

Post lower left central incisor 1.67 + / - 0.488 0.126 
Pre lower right first / second premolar 3.33 + / - 0.617 0.159 

1.467 1.055 1.878 0.000* 
Post lower right first / second premolar 1.87 + / - 0.640 0.165 

Table 2. Paired t Test for Audio-Visual Group 

*Statistically significant at baseline between groups (P - value < 0.05) 

Verbal Group 
Mean 

+ / - SD 
Standard 

Error 
Mean 

Difference 
Confidence Interval 

Significance 
Lower Upper 

Pre upper right first / second premolar 3.93 + / - 0.594 0.153 
0.667 0.396 0.937 0.000* 

Post upper right first / second premolar 3.27 + / - 0.799 0.206 
Pre upper right central incisor 2.33 + / - 0.617 0.159 

0.600 0.319 0.881 0.000* 
Post upper right central incisor 1.73 + / - 0.594 0.153 

Pre upper left first / second premolar 3.47 + / - 0.743 0.192 
0.333 - 0.067 0.734 0.096 

Post upper left first / second premolar 3.13 + / - 0.640 0.165 
Pre lower left first / second premolar 3.27 + / - 0.458 0.118 

0.600 - 0.008 0.675 0.055* 
Post lower left first / second premolar 2.93 + / - 0.594 0.153 

Pre lower left central incisor 2.53 + / - 0.516 0.133 
0.333 0.250 0.950 0.003* 

Post lower left central incisor 1.93 + / - 0.458 0.118 
Pre lower right first / second premolar 3.13 + / - 0.516 0.133 

1.467 - 0.008 0.675 0.055* 
Post lower right first / second premolar 2.80 + / - 0.561 0.145 

Table 3. Paired t Test for Verbal Group 

*Statistically significant at Baseline between groups (p - value < 0.05) 

 

Wr i t te n I ns tr u cti o n s  

Brushing Technique 

 Front surfaces - Toothbrush to be held at a 45 - degree 

angle and brush gently using small circular motions. 

 While brushing between the brackets and gums - tilt the 

brush toward the gum (down for the mandibular teeth, up 

for the maxillary teeth) and brush in circular motions. 

 Chewing surfaces of teeth - firm back - and - forth motion. 

 Use the mouthwash after the brushing is done. 

 Spend about 10 seconds on each tooth before moving on 

to the next. 

 

 

The changes in the plaque score were evaluated after a 

month. The plaque index of the same tooth which was 

recorded on the previous visit was repeated again to get the 

plaque score.  

 

 

S ta ti s ti cal  An aly si s  

The statistical test was done using statistical package for social 

sciences (SPSS) software – a parametric intragroup 

comparison was performed using paired ‘t’ test to compare the 

before and after plaque scores for both the groups. 

Independent Student ‘t’ test was done to assess the changes in 

plaque scores between both groups. 

 

 
 

 

RES ULT S  
 

 

 

The results of the paired ‘t’ test showed there was a 

statistically significant difference in the audio - visual group 

between all teeth (Table 2). Similarly, in the verbal group, 

there was a statistically significant difference within the 

groups except in 24 / 25 teeth (Table 3). An independent 

Student ‘t’ test showed that there was a statistically significant  

 

difference in plaque score between audio - visual group and 

verbal group (Table 4) (Image 1). 

 

 

Image 1. Mean Plaque Score between  

Verbal and Audio-Visual Group 

 

Group Mean & SD Significance 
Verbal 0.666 + / - 0.417 

0.022* 
Audio visual 1.211 + / - 0.261 

Table 4. Comparison between Change in Plaque Score between 
Verbal and Audio-Visual Group-Independent Student t Test 

*Statistically significant at Baseline between groups (p - value < 0.05) 

 

 
 

DI SCU S SI ON  
 

 

This study compares the effectiveness of audio - visual in 

improving oral hygiene in orthodontic patients. The outcome 

variable was plaque scores measured using the modified 

plaque index. In our study, we have found that patients who 

were given instructions by means of the audio - visual method 
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showed a plaque index lower than instructions given using the 

verbal method. 

The mean plaque scores of both the verbal and audio - 

visual groups are shown in image 2 and image 3. The results of 

our study were in agreement with the previous studies were 

audio - visual groups showed better results than other 

methods.12,13 Patients usually tend to forget oral hygiene 

instructions given to them, so they have to be motivated 

frequently to maintain good oral health. With the audio - visual 

aids, the instructions can be repeated easily and are more 

understandable to patients. 

There was a statistically significant difference in plaque 

scores in all teeth measured in the audio - visual group (Table 

2). The plaque scores in the verbal group had an overall 

significant result except in the upper right premolar, upper 

central, and lower central region (Table 3). In our study, we 

found that between the verbal and audio - visual group there 

was a significant difference of 0.022 in their mean differences 

(Table 4). 

This was contradictory to the study results done by Lees et 

al. where the oral hygiene of patients with fixed appliances 

was compared with written, verbal, and videotape oral 

hygiene instruction methods.7 The study results showed that 

there were no significant differences between the written, 

verbal, and videotape instruction methods. Audio - visual aids 

instructions seem to improve oral health with more significant 

results than other methods which were in agreement with our 

study results too.14 

One more important finding that we found in our study 

was that the plaque scores of both groups had better 

improvement on the left side than the right side as this can be 

correlated with the patient’s manual dexterity. This may be 

due to better manual dexterity of right handers towards the 

left - hand side.15 

Videotapes have been used as a patient education tool for 

many years as its major advantage is that it has better 

visualization of practical techniques during small group 

teaching. Videos provide a sensible and easier medium for 

health education that is suitable for group learning as well as 

for individual learning. Audio visual aids offer an added 

advantage that the video can be repeated according to the 

viewer’s needs.16,17 Audio - visual aids contribute to the 

information giving and reinforcing part of the process. 

Communication habits, especially between adolescents, are 

increasing briefly and hence audio - visual aids can deliver the 

message in a better way than conventional word to word 

instructions.18 

The common method of giving oral hygiene instruction is 

the instruction approach on a one - to - one basis. It is time - 

consuming and it may not be practical from a community 

perspective to give instructions on one to one basis. There are 

other methods such as leaflets, pamphlets, health messages 

provided to patients however through audio - visual aids the 

visual perception is much better, and the instructions can be 

reinforced again and again.19 

Audio - visual aids are excellent tools for patient education, 

as these have a durable impression on the target population. 

Repeated use of audio - visual aids also contributes in 

reinforcing the information so that it is better retained and 

hence audio visual aids can briefly deliver the message in a 

better way than a conventional word to word instructions.20 

 
 

 

CONC LU S ION S  
 

 

 

In today's digital era, almost everyone owns a smartphone, 

with the ability to view videos and also with the advent of 

various apps like WhatsApp, it is very easy to pass on the 

message over a large scale within a matter of a few minutes 

with ease. Hence, audio - visual methods of instructions will be 

more helpful in improving oral hygiene than verbal methods. 

 
Data sharing statement provided by the authors is available with the 

full text of this article at jemds.com. 
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