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Abstract
Objectives: To compare the efficacy and patient-reported outcome measures of oral
hygiene instruction methods for calibrated interdental brush.
Materials and Methods: A total of 60 participants, with 30 each in control and test
group, participated in the study. Clinical examination included gingival index, full
mouth bleeding scores and approximal plaque index. Supragingival scaling was performed. Interdental access probe was used to assess the size of interdental brush and
corresponding interdental brush were given to the participants. For the control group,
oral hygiene instructions were given through demonstration with model and video.
For the test group, oral hygiene instructions were given through ‘Touch-to-Teach’
method. At 4-week follow-up, oral hygiene instructions were repeated to respective
groups. After 3 months, clinical examination was done and exit survey on patient-
reported outcome measures was administered. Statistical analysis was done.
Results: Intergroup comparison of gingival index, full mouth bleeding index and approximal plaque index showed statistically significant difference between test and
control group. ‘Touch-to-Teach’ method of oral hygiene instruction was found to be
‘Good’. Acceptance of interdental brush was regarded to be ‘Good’.
Conclusion: Within limitations of the study, Touch-to-Teach method of oral hygiene
instruction method was found to be effective and more acceptable and participants
used the interdental brush regularly.
KEYWORDS

gingivitis, interdental brush, oral hygiene, Touch-to-Teach method

1

|

I NTRO D U C TI O N

interproximal surfaces of teeth. 2 Plaque control in interdental areas
is particularly important because these areas are more susceptible

Mechanical plaque control is the cornerstone in management of den1

for periodontal diseases with greater severity.3 European Federation

tal biofilm. Tooth brushing is the most widely known self-performed

of Periodontology recommends that—‘Daily cleaning between your

mechanical plaque biofilm removal/control method at home. While

teeth using special “interdental” brushes is essential for treating and

toothbrushes are effective in removing dental plaque from buccal,

preventing gum disease’.4

lingual and occlusal aspects of teeth, by virtue of their design, they

As per a recent network meta-analysis on interproximal oral hy-

have limited access to interdental areas and are inefficient in cleaning

giene methods in the reduction in clinical indices of inflammation,

© 2021 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
Int J Dent Hygiene. 2021;00:1–8.	

wileyonlinelibrary.com/journal/idh

|

1

2

|

SUBRAMANYA and PRABHUJI

interdental brush and water jets are ranked to be high for reducing
5

gingival bleeding, while toothpicks and floss ranked last. The Korea

methods and patient-reported outcome measures for calibrated interdental brush.

National Health and Nutrition Examination Survey reported that
the use of an interdental brush could alleviate periodontal health inequality.6 With advent of calibrated interdental brushes and greater

2
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range of interdental brush sizes, they have proven to be safe and
effective even with individuals with interdental papilla that fills the

The present preliminary study was conducted between December

interdental space.7–9

2019 and February 2020. The study protocol was reviewed and ap-

There is substantial evidence that mechanical and chemical

proved by the Institute Ethical Committee (Krishnadevaraya College

plaque control methods can prevent periodontal diseases and also

of Dental Sciences & Hospital Ethical Committee India; KCDS/

depend on behaviours such as thoroughly performed tooth brush-

Ethical Comm/006/2019-20). Written informed consent was ob-

ing and interdental mechanical cleansing at regular intervals.10–12

tained from all participants after thorough explanation of the nature

So far, oral health education has been largely dependent on method

of risks and benefits of the clinical investigation and associated pro-

like demonstration on models, projected aids like video clips, non-

cedures. While conducting the study, ethical principles outlined in

projected aids like posters, photographs, models and other audio-

the Declaration of Helsinki for research involving human subjects as

visual aids.13,14

revised in 2013 were followed.

Considering the pitfalls of conventional methods of oral health

A minimum sample size of 52 was estimated based on our

educational aids and also due to the increasing prevalence of den-

pilot study to obtain power of 80% and at 95% confidence inter-

tal diseases like dental caries and periodontal diseases, a patient-

val (Standard Deviation 0.7) using online software (OpenEpi) Open

centric, personalized approach called ‘Individually Trained Oral

Source Epidemiologic Statistics for Public Health, Version 3.01.

Prophylaxis’ (iTOP) which uses a ‘Touch-to-Teach’ concept was

Considering drop out total of 66 (1:1 allocation ratio, 33—control,

15

It is a systematic way to

33—
test) participants belonging to 20–
50 years of age group.

learn optimal oral health management through hands-on training

Randomization was done using computer-
generated codes. An

(Touch-to-Teach) with the use of selected tools and techniques.

independent individual performed the randomization and alloca-

iTOP is an effective and non-t raumatic way of learning good oral

tion of participants into the test and control groups. Individuals

care. The principle is based on practicing the knowledge and skills

who presented with Gingivitis (As per 2017 World Workshop

on a daily basis for dental professionals themselves and eventually

Classification)18 were recruited for the study. The inclusion crite-

introduced by MUDr. Jiří Sedelmayer.

15,16

for patients.

ria were as follows: ≥18 years of age and <50 years and ≥20 teeth.

A recent systematic review reported that there is insufficient

Exclusion criteria were individuals who use interdental aids already,

high-quality evidence to recommend any specific one-to-one oral

periodontal pocket depth >4 mm, smoking, pregnancy and lactation.

hygiene instruction method as being effective in improving oral

All the participants who underwent initial screening for inclusion

health.17 Also, a network meta-analysis on interproximal oral hy-

criteria were evaluated for gingival index (Löe and Silness, 1963), full

giene aids reported that the patient-
reported outcomes of the

mouth bleeding score and approximal plaque index (Lange, 1986) and

interdental aids are not clear because most of the studies have

underwent supragingival scaling. A colour-coded interdental access

investigated disease-
oriented outcomes of gingival health, pro-

probe (IAP Curaprox™, Curaden International AG, Kriens, Switzerland)

viding only limited information what matters to patients. 5 Hence,

was used to evaluate the correct size of interdental brush (Curaprox

this study aims to evaluate the efficacy of oral hygiene instruction

CPS Prime™; Curaden AG) for all the participants. Size determination

F I G U R E 1 Model and video used
for demonstration of use of interdental
brush
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3

for interdental brushes using interdental access probe was per-

abraded areas, or damaged interdental papilla and clinical examina-

formed for all the participants. The pressure applied by interdental

tion to look for any adverse events were performed by the instructor

access probe in the interdental area should be firm and continuous

both at 4-week recall and at the end of 3 months.

until reaching maximum compression with minimal discomfort to the
patient.19,20 Interdental brushes were chosen based on the size determination performed using interdental access probe.21 Before the

2.1 | Statistical analysis

commencement of the study, intra-examiner calibration was achieved
by examination of 30 sites twice, 24 h apart. Calibration was accepted

Statistical analysis was performed using IBM SPSS® version 22.

if measurements at baseline and 24 h were similar. Intra-examiner re-

Descriptive statistics were calculated. A test of normality was per-

liability was noted to be acceptable (Cohen's kappa value –0.8). All

formed using Shapiro-Wilk test. Based on test of normality, para-

the clinical examinations were done by a single examiner who was

metric tests were considered for comparison of clinical parameters.

blinded to allocation of participants groups. For the control group, oral

Inter-group comparison between baseline and 3-month follow-up

hygiene instructions for the use of interdental brush were given using

were performed using independent t test. For the comparison be-

demonstration of video22 and on model (Figure 1). For the test group,

tween patient-reported outcome measures (PROMs), Fisher's exact

oral hygiene instructions for use of interdental brush were given using

test was used.

‘Touch-to-Teach’ (T2T) method15 which involves hands-on teaching of
correct use of oral hygiene aids by a trained instructor. Participants
were made to sit comfortably on dental chair and were given a mirror

3
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to watch while the instructor performed the correct use of interdental
brush in their mouth. The interdental brush is gently inserted above

The study comprised of 66 participants with 33 in control and 33 in

the tip of interdental papilla at an angulation that does not traumatize

test group. The participants belonged to 20–50 years age group. At

the papilla. The interdental brush is inserted in parallel manner with-

the time of 4-week follow-up, there was a drop out of 2 participants

out applying much pressure. The brush is gently passed through and
taken out carefully.9 Further, participant was asked to perform the
use of interdental brush on their own in the presence of instructor.
With this, instructor verified and corrected the participants’ interdental cleaning using interdental brush (Figure 2). Participants were
advised to perform modified Bass method for tooth brushing twice a
day using ultra-soft toothbrush and perform interdental cleaning using
assigned interdental brush once a day. Participants were advised not
to thrust the interdental brush repeatedly and use it only as per given
instructions. All the participants were advised to refrain from any other
professional oral hygiene services, over-the-counter oral hygiene products, mouthwashes and other oral hygiene aids.
To check the compliance, participants were asked to maintain a
diary. After 4 weeks, patients were called for a follow-up and asked
for their diary. For the control group, oral hygiene instructions using
model and video demonstration were repeated. For the test group,
participants were asked to perform interdental cleaning using interdental brush in the presence of instructor and necessary reinforcement of technique was done. Further, all the participants were
recalled after 3 months for the final follow-up. Clinical examination
was performed, and indices were recorded. An exit survey consisting
of questions on acceptability of interdental brush, method of oral
hygiene instruction, discomfort while using interdental brush, perceived efficacy which were to be rated on 3-point Likert scale and
also question on regular usage, and reasons for not using interdental brush was administered. After the completion of study, participants from control group were given oral hygiene instructions as
per ‘Touch-to-Teach’ method, so as to motivate them to regularly
perform interdental cleaning.
Participants were informed to make note of any soft tissue
trauma as indicated by clinically visible gingival cuts, redness,

F I G U R E 2 Illustration of measurement of interdental space
using colour-coded interdental access probe and Touch-to-Teach
method for using interdental brush
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each in test and control group, and further at 3-month follow-up,

4
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DISCUSSION

1 participant each from test and control group dropped out of the
study. For final analysis, total sample was 60 individuals with 30

The present study evaluated the efficacy of ‘Touch-
to-
Teach’

each in test and control groups. Study timeline is shown in Figure 3.

method of oral hygiene instruction in comparison with demonstra-

At baseline, there was no statistically significant difference be-

tion on model/ via video method, along with patient-reported out-

tween measured clinical parameters among the test and control

come measures of interdental brush. It was noted that among the

group. It was noted that there was statistically significant difference

test group, there was statistically significant reduction in gingival

between test and control group for measured groups at 3-month

index (GI), full mouth bleeding score (FMBS) and approximal plaque

follow-up. Descriptive statistics and results of comparison of indi-

index (API) after 3 months. Among the control group, assessed indice

ces between baseline and 3-month follow-up are given in Table 1.

values were reduced among very few participants, and there was no

Results of patient-reported outcome measures are as presented in

statistically significant difference between baseline and 3-month fol-

Table 2. There was statistically significant difference between the

low-up. The use of calibrated interdental brush for interdental clean-

groups on acceptability, regularity in use and method of oral hygiene

ing has shown promising results. Previous study by Bourgeois et al.

instruction for interdental brush.

has reported that daily use of calibrated interdental brushes reduces

With regard to compliance, based on participants diary, it was

interdental bleeding.9 Accessibility of calibrated interdental brushes

noted that few participants from control group were not very

has also been studied. It was reported that the overall accessibility

regular in performing interdental cleaning at 4-week follow-up.

prevalence of any interdental brush was 92.3%.19 Our study is in ac-

After the 3-month follow-up, 100% of the participants from test

cordance with the above-mentioned studies. In the present study,

group were found to be regular in using interdental brush, while

calibrated interdental brushes were used, which has shown positive

only 36.7% from control group were noted to be regular. In the exit

results in terms of bleeding reduction, acceptability and comfort to

survey, it was noted that the most common reasons for not being

use. A recent study provided perspective on effect of interdental

regular in using interdental brush were lack of motivation and not

brushes on oral micro flora. It is reported that daily use of calibrated

knowing how to use interdental brush properly. It was noted that

interdental brushes can reduce periodontal pathogens, re-establish

there were no adverse events of soft tissue trauma during the en-

symbiotic microbiota and decrease interdental inflammation in inter-

tire study duration.

dental sites of healthy young adults. 23 A study has quantitatively detected the presence of 19 major periodontopathogens in interdental
biofilm of healthy young adults. 24 It was emphasized that there is
a need to develop new methods for disrupting interdental biofilm
in daily oral hygiene. Studies have also shown that interdental sites
harbour carious pathogens in adolescents and young adults. 25,26 The
results of these studies substantiate and justify the use of calibrated
interdental brush in the present study. With increasing evidence on
connection between systemic health and periodontal diseases, 27,28
additional home care measures of prevention by incorporation of interdental cleaning in patients’ routine may prove beneficial. There
are several scientific papers on dental health education which shows
weak evidence in improvement in knowledge leading to improved
oral health behaviour. 29 High standards of oral hygiene can be
achieved by patient education, need related oral hygiene instruction
and by improving individuals skill.30
A previous study on effectiveness of oral hygiene routines depending upon method of patient education reported that ‘Touch-
to-Teach’ method based on principles of individually trained oral
prophylaxis improved the efficacy of motivational efforts and clinical
parameters like gingival bleeding and dental plaque reduction.16 The
results of present study are in agreement with the above-mentioned
study with regard to improvement in full mouth bleeding scores in
test group who received ‘Touch-to-Teach’ method of oral hygiene instruction. Our study differed in terms of parameters used to assess,
statistical measures and the method of oral hygiene instructions
given to control group. As reported in a previous study, motivation
to use interdental brush is related to the perception of the effec-

F I G U R E 3 Timeline of the study

tiveness of the brushes and the perception of bleeding reduction. 20
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TA B L E 1 Descriptive statistics and
Intergroup comparison among Test and
Control Groups

Group

N

Mean

Std.
Deviation

p-value

FMBS (%)

OHI—Model, Video

30

53.167

14.29

0.926

OHI—Touch-to-Teach

30

52.833

13.37

API (%)

OHI—Model, Video

30

54.833

13.22

OHI – Touch-to-Teach

30

52.833

GI

OHI—Model, Video

30

2.063

.2859

OHI—Touch-to-Teach

30

2.057

.2674

OHI—Model, Video

30

47.333

12.4384

OHI—Touch-to-Teach

30

15.113

10.0540

OHI—Model, Video

30

51.200

12.1780

OHI—Touch-to-Teach

30

14.900

10.5188

OHI—Model, Video

30

1.9467

.24877

OHI—Touch-to-Teach

30

1.2500

.31496

5

Baseline

0.558

13.0439
0.926

3 months
FMBS (%)
API (%)
GI

0.001*
0.001*
0.001*

Abbreviations: API, Approximal plaque Index; FMBS, Full mouth bleeding score; GI, Gingval index;
OHI, Oral hygiene instructions.
*p < 0.05 is considered as statistically significant.

TA B L E 2 Patient-reported outcome
measures among Control and Test groups

OHI—Model,
Video

OHI—Touch to Teach

Good

80% (n = 24)

100% (n = 30)

Fair

16.7% (n = 5)

—

Poor

3.3% (n = 1)

—

p-value

0.024*

High

—

—

Moderate

16.7% (n = 5)

16.7% (n = 5)

No discomfort

83.3% (n = 25)

83.3% (n = 25)

p-value

0.99

PROMs
Acceptability of IDB

Discomfort while using IDB

Perceived efficacy

Have you been using IDB
regularly

Method of OHI

Good

86.7% (n = 26)

100% (n = 30)

Fair

13.3% (n = 4)

—

Poor

—

—

p-value

0.99

Yes

36.7% (n = 11)

100% (n = 30)

No

63.3% (n = 19)

—

p-value

0.001*

Good

—

100% (n = 30)

Fair

40% (n-=12)

—

Poor

60% (n = 18)

—

p-value

0.001*

Abbreviations: IDB, Interdental brush; OHI, Oral hygiene instruction; PROMs, Patient-reported
outcome measures.
*p < 0.05 is considered as statistically significant.

In the present study along with effectiveness of interdental brush

Nardi et al. conducted a study on ‘Tailored Brushing Method’

and reduction in bleeding, patient education method also showed to

which was based on the concordance between professionals and

be an additional factor in motivation of patients to use interdental

patients and based on the proper choice of best tools for oral hy-

brushes regularly.

giene regardless of the technique used. It was noted that there

6
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was significant improvement in plaque index and gingival index.31

studies may be conducted to compare other oral hygiene instruction

Although their attempt of personalized approach was similar to

methods and different varieties of interdental brushes among larger

present study, their study has not concentrated on method of oral

population for longer duration of time, clinical observations at dif-

hygiene instructions and the techniques used. In the present study,

ferent time intervals and also among periodontitis patients.

proper technique to use interdental brush was taught using ‘Touch-
to-Teach’ method, and calibrated interdental brushes were used,
thereby making it a safer and effective approach towards person-

5
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alized care.
Adherence to oral hygiene is an important aspect of periodon-

Within the limitations of the study, it can be concluded that Touch-

tal therapy. Traditional patient educational interventions have

to-Teach method of oral hygiene instruction is effective and more

been shown to be of little value in achieving long term behaviour

acceptable compared with conventional method of demonstration

change.32 In the present study, the concept of individually trained

on model and videos thereby making the patient regularly use inter-

oral prophylaxis was employed. ‘Touch-
to-
Teach’ method forms

dental brush.

the basis of individually trained oral prophylaxis. It deals with skills,
knowledge and proper use of effective tools and techniques to practice a healthy oral hygiene regimen.15 In the present study, it was
noted that among the test group, that is the individuals who received
oral hygiene instructions through ‘Touch-to-Teach’ method showed

6
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6.1 | Rationale for the study

significantly higher regularity in interdental cleaning. This can be attributed to the personalized approach that deals with individualized

Conventional oral hygiene instruction methods have been inef-

training using correct technique and right tools. Among the individ-

fective in achieving the desirable results. Individually trained oral

uals who reported irregular use of interdental brush, majority were

prophylaxis (iTOP) based on Touch-to-Teach concept is a personal-

from control group and the common reasons cited were lack of mo-

ized approach that coaches the individual to use proper technique

tivation and not knowing the right method of usage. Among the test

and tools for maintenance of oral hygiene. Utilizing this concept,

group, majority of the participants rated ‘Good’ for Touch-to-Teach

regular use of interdental brush can be promoted.

method of oral hygiene instruction, while in control group, majority
of the participants rated ‘Poor’ for demonstration on model or video
method of oral hygiene instruction.

6.2 | Principal findings

Acceptability of interdental brush was comparatively high in test
group than control group. However, overall acceptance of interden-

Individuals trained with Touch-to-Teach method were more regular

tal brush was regarded to be good. This is in agreement with previ-

in using interdental brush and had significant improvement in gingi-

ous studies that have shown that patient acceptance of interdental

val health.

brush is higher compared with floss or other interdental aids. 2 On
the contrary, few studies have reported patient preference of rubber
interdental bristle over interdental brush.33,34 As most participants

6.3 | Practical implications

responded that the use of interdental brushes chosen by means of
the interdental access probe in the present study produced ‘No dis-

Dental professionals can undergo training on individually trained

comfort’, this method may be less traumatic and more acceptable.

oral prophylaxis (iTOP) and incorporate Touch-to-teach method of

In the present study, at the exit time, majority of the participants

oral hygiene instructions in dental practice so as to achieve more

expressed willingness to continue use of interdental brush in their

predictable outcomes and patient adherence.

daily routine. This is in line with a previous study that evaluated the
client compliance for interdental care using interdental brush.
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