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Unleashing the most effective 
oral health education intervention 
technique for improving the oral 
hygiene status and oral health 
knowledge in visually impaired young 
individuals: A systematic review and 
meta‑analysis
Apurva P Deshpande, Anil V Ankola, Roopali Sankeshwari, Sagar Jalihal,  
Deepika V Bhat, Abhra Roy Choudhury, Ram Surath Kumar, Atrey Pai Khot

Abstract:
Appropriate oral health education (OHE) plays a vital role in prevention of oral diseases and would bridge 
the gap between dentists and visually impaired individuals. Hence, this systematic review was planned 
with an aim to evaluate effectiveness of various OHE techniques on the oral hygiene status and oral 
health knowledge of visually impaired young individuals. An electronic search extended to September 
30, 2020 was conducted on PubMed, Wiley, ProQuest, ScienceDirect, Cochrane library, EBSCO, and 
Google Scholar. Two independent reviewers assessed the studies using a two‑stage process; data were 
extracted according to PRISMA statement. Risk of bias assessment of selected studies was executed 
according to the study designs. Meta‑analysis using the random‑effects model was conducted for the 
outcomes for all oral health education techniques using STATASE 16.1 software. Hand and electronic 
search identified 3829 articles. After screening for titles and duplicates, 37 articles were retrieved, which 
were screened through abstract and full text. Of the 37 articles, 17 articles were included for qualitative 
synthesis, and out of that, 13 were for meta‑analysis. Ten variations in oral health education (OHE) 
techniques were used in the included 17 studies to impart oral health education to visually impaired 
young individuals. Overall, all OHE techniques demonstrated a positive impact on oral hygiene status. 
The pooled overall cumulative mean difference of the oral hygiene status after imparting education in 
ATP, Audio, and Braille was 1.33 [1.06, 1.59], 1.76 [1.11, 2.42], and 1.96 [1.40, 2.55], respectively. 
An appropriate OHE technique boosts confidence in visually impaired young individuals, making the 
learning process an enjoyable experience. Use of either Braille or the ATP OHE technique was found 
to be a reliable and useful method to improve oral hygiene of visually impaired young individuals.
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Introduction

“The best and the most beautiful 
things in the world cannot be seen 

or even touched. They must be felt with 
the heart.” – Hellen Keller

The most important sense for perceiving 
the world is “vision”. When it is impaired, 
it  has a detrimental impact on the 
physical and psychological development 
of an individual.[1,2] The World health 
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organization (WHO) estimates that there are 36 million 
individuals who suffer from from visual impairment or 
blindness.[3]

One of the major public health concerns is childhood 
blindness. There are around 1.42 million and 17.52 
million children suffering from blindness and moderate 
to severe visual impairment, respectively.[4] The most 
common impact of loss of vision is the inability of 
the people to maintain oral health as they are not in a 
position to identify oral disease and may be unable to 
take immediate action unless informed of the situation.[5]

Oral health care needs of visually impaired children 
remain largely neglected. It was found that only 29.4% 
of visually impaired children had good oral hygiene in 
a study conducted by Al – Qahtani et al.[6] High caries 
prevalence and poor oral hygiene were also reported 
in other studies that were conducted worldwide. 
Maintenance of proper oral hygiene is a matter of concern 
in visually impaired children.[7,8]

Visually impaired children find it challenging to learn 
basic life skills as they cannot perceive the world like 
normal children. They rely on their care‑givers or 
parents for performing routine activities including oral 
hygiene practices, negligence of which can lead to poor 
oral hygiene. Appropriate oral health education plays 
a vital role in prevention of oral diseases and would 
bridge the gap between dentists and visually impaired 
individuals.[9,10]

The literature quotes various oral health intervention 
techniques [Braille text, verbal method, audio tactile 
performance (ATP) technique, and their combinations] 
which are practiced to deliver oral health education in 
visually impaired children. Of the many OHE techniques, 
the most trending oral health education technique is the 
ATP technique, which was developed by Hebbal and 
Ankola.[11‑14]

In spite of availability of various oral health education 
techniques, there is always a dilemma to select an 
appropriate technique to impart knowledge to visually 
impaired children. Hence, this systematic review was 
planned with an aim to assess the most effective OHE 
technique in visually impaired young individuals for 
prevention of oral diseases and maintenance of good 
oral hygiene with the following objective: to assess 
the effect of various OHE techniques on oral health 
knowledge of visually impaired young individuals. 
To the best of our knowledge, this systematic review is 
the first of its kind where effectiveness of ten kinds of 
OHE techniques on oral hygiene status and oral health 
knowledge is evaluated among visually impaired 
children.

Material and Methods

Protocol development and registration
This systematic review and meta‑analysis was 
conducted according to the preferred reporting items 
for the systematic review and meta‑analysis (PRISMA) 
statement and registered in PROSPERO under number 
CRD42020200286. The following focused question in 
the patient, intervention, and outcome (PIO) format was 
proposed: “How do different OHE techniques (ATP, ATP 
combined with Braille or verbal, Braille, verbal, tactile, 
and a combination of verbal, tactile, and braille) influence 
the oral hygiene status and oral health knowledge of 
5–20 years old visually impaired young individuals?”

Search strategy
The electronic search was performed with the 
databases PubMed, ProQuest, Wiley, ScienceDirect, 
EBSCO, Cochrane Library, and Google Scholar with 
a platform‑specific search strategy consisting of 
combinations of controlled terms (MeSH) and text words. 
Additional hand searching of the literature was also 
performed with Special Care in Dentistry Journal, Journal 
of Education and Health Promotion, and International 
Journal of Pediatric Dentistry. No language restrictions 
were put, although studies included were in English 
language. The keywords for search were selected by 
reviewing the literature. MeSH terms, keywords, and 
other free terms related to PIO questions were used with 
Boolean operators (OR, AND) to combine searches. The 
search strategy terms included “Visually impaired”, “Oral 
health education”, “Oral hygiene status”, “Audio‑tactile 
performance technique”, “Braille”, “Audio”, “Tactile”, 
“Children”, and “Young” with no additional filters.

Eligibility criteria
Inclusion criteria (PIOS format)
P (Population): Visually impaired children/young 
individuals in the age group of 5–20 years.

I (Intervention): The ATP technique alone or the ATP 
technique combined with the Braille technique, the verbal 
technique, the tactile technique, and the combination of 
Braille, tactile, and verbal techniques.

O (Outcome):
• Primary outcome: Oral hygiene status
• Secondary outcome: Oral health knowledge.

S (Studies): Clinical trials, randomized controlled 
trials (RCTs), cluster randomized trials, quasi‑experimental 
studies, and non‑randomized studies.

Exclusion criteria
Observational study designs, case reports, case 
series, cross‑sectional studies, and reviews were not 
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considered. Articles reporting only abstracts were also 
excluded.

Screening process
The search and screening process were carried out 
by two independent reviewing authors, AD and AA.  
Title and abstract screening was done at the first stage. 
The second stage involved complete careful reading of 
the selected articles and was analyzed per eligibility 
criteria (inclusion/exclusion) for future data extraction. 
Discrepancies among authors/reviewers were resolved 
by the third author, RS through careful discussion. The 
level of agreement was calculated through Cohen’s 
kappa between the two reviewers and was 0.92 for titles 
and abstracts and 0.94 for full texts. Finally, the search 
yielded 17 studies which were included in the systematic 
review.

Data extraction
A standardized data extraction form was prepared 
by AD in Microsoft Excel and assessed by another 
author, AA. The data were extracted independently 
from the full‑text articles selected for inclusion using a 
standardized pre‑designed format. The following items 
were assessed during data extraction of the individual 
studies: article details such as author names, country 
and the year of study, study setting and design, aim 
of the study, age groups, sample size, type of OHE 
technique used, indices used to assess oral hygiene 
status, knowledge assessment, and author conclusion. 
Any discrepancies within the studies were discussed 
and resolved between the two authors.

Assessments of the risk of bias and quality
Quality assessment of the selected studies was executed 
by using the Cochrane Collaboration Tool (http://
ohg.‑cochrane.org) for RCTs including random 
sequence generation, allocation concealment, blinding 
of participants, incomplete outcome data, and selective 
reporting, and other bias and quality assessments 
of non‑randomized studies were performed using 
ROBINS ‑ I tool. “Traffic light” plots of the domain‑level 
judgments for each individual result and weighted bar 
plots of the distribution of risk‑of‑bias judgments within 
each bias domain were created using “robvis tool”.[15‑17]

Statistical analysis
STATASE 16.1 software was used for statistical analysis. 
Differences in means and effect size were used as 
principal summary measures. Forest plots and funnel 
plots were generated to visualize the difference between 
various intervention groups and publication bias. The 
overall estimated effect was categorized as significant, 
where P < 0.05. Statistical heterogeneity was tested using 
I2 statistics (0–40%, not important; 30–60%, moderate 
heterogeneity; 50–90%, representing substantial 

heterogeneity; 75–100%, considerable heterogeneity) as 
described by the PRISMA protocol for writing systematic 
review.

Results

Literature search
In the systematic review for evaluation of various oral 
health education techniques in management of the oral 
hygiene status in visually impaired children, the process 
of selection was initiated by stepwise screening of the 
articles. A total of 419 records were identified through 
data search using the search strategy in PubMed and 
Cochrane. A total of 963 records were identified through 
data search using the search strategy in Proquest, Wiley, 
and Science direct. A total of 933 and 1512 records 
were identified through Ebsco and Google Scholar, 
respectively. Two articles were identified through the 
Gray literature. The total article number arrived to be 
3829. The second step was screening through titles, 
and after screening through titles, 3,277 articles were 
excluded because they were not related to the objectives 
of the systematic review. A total of 552 articles which 
remained were screened for duplicates through Endnote 
Software VersionX7. Out of 552 articles, 515 articles were 
found to be duplicates.

The remaining 37 articles were screened through 
abstracts and full text screening as the next step. Out of 
37 articles, 20 were excluded for various reasons, with 
one being systematic review, two being conference 
proceedings, 11 not meeting the inclusion criteria (age 
range of the participants, inclusion of SHCN children 
other than visual impairment), and six denoting 
themselves as descriptive studies [Figure 1]. Finally, 17 
articles were qualitatively analyzed, after which they 
were included in the systematic review [Table 1]. Ten 
different oral health education techniques were used in 
the included 17 studies to impart oral health education 
to visually impaired children.

Study characteristics
There are 17 studies[10‑14,18‑29] included in this systematic 
review. The general characteristics of each study are 
presented in Table 1. The majority of the included 
studies are of Indian origin,[10,11‑14,18‑24,25,28,29] with one study 
each being conducted in Iran[27] and Indonesia.[26] There 
are six randomized controlled trials[10,11,14,24,27,28] and 11 
non‑randomized controlled trials[12,13,18‑23,25,26,29] included 
in this systematic review.

The age of the participants ranged from 5 to 20 years 
old with complete visual impairment. They did not 
have any other systemic condition and were not 
using any chemical mode of plaque control or were 
on any medication during the entire study period. 
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Figure 1: Flowchart diagram depicting the process of selection and exclusion of 
articles at each step

All the studies had procured informed consent from 
the parents and guardians prior to the conduct of 
the study. A total of 1,663 visually impaired children 
were part of study analysis with 330 in the Braille 
group,[11,18,20,24,28,29] 183 in the Audio group,[12,23,24,26,28] 247 
in the Braille + Audio group,[14,21,22,10,29] 393 in the ATP 
group,[10‑13,20,25,27] 60 in the ATP + Braille group,[11,20] 140 
in the Audio + Tactile + Braille group,[14,19,22,24] 60 in the 
Audio + Tactile group,[14,22] 74 in the Braille + Tactile 
group,[23] 66 in the ATP + Audio group,[27] and 40 in the 
Tactile group.[24]

Significant methodological variability was found in 
the included studies; thus, studies were categorized as 
follows:
(a) Effect of ten different forms of OHE techniques on 

the oral hygiene status of visually impaired children.
(b) Effect of different forms of OHE techniques assessed 

by different oral hygiene indices.
(c) Effect of various OHE techniques on oral health 

knowledge of visually impaired children.

OHE was given by dental professionals in all the included 
studies. Overall, there was no attrition observed at the 
end of the follow‑up period. Different follow‑up periods 
were observed in all the included studies. Three of the 
studies had a follow‑up duration of up to 4 weeks,[11,26,29] 
five studies had a 3‑month follow‑up period,[10,12,25,27,28] 

and nine studies[13,14,18‑24] had a follow‑up period of more 
than 3 months.

Risk of bias in included studies
Eleven NRCTs and six RCTs were assessed for risk of 
bias. All six RCTs included in the systematic review 
had a low risk of bias. Four studies had unclear or 
no information bias with respect to the blinding of 
the participants. Three studies had no information 
with regard to blinding of the outcome assessment. 
One study reported incomplete outcome data 
[Figure 2a and 2b].

Out of 11 NRCTs, five studies demonstrated a low 
risk of bias, five studies showed a moderate risk of 
bias, and one study had a high or serious risk of bias. 
Four studies had a moderate risk of bias, and two 
studies had a serious risk of bias with regard to bias 
because of confounding. Two studies had moderate 
and serious risks of bias, respectively, in bias because 
of selection of the participants category. Two studies 
demonstrated a moderate risk of bias in classification of 
interventions. All three studies had a moderate risk of 
bias with respect to bias because of deviation from the 
intended interventions. All 11 studies demonstrated no 
information or were unclear with respect to bias because 
of missing data. One study showed a high risk, and two 
studies showed a moderate risk of bias in bias in the 
measurement of outcomes. Four studies demonstrated 
a moderate risk of bias in selection of the reported result 
category [Figure 2a and 2b].

Considering the overall risk of bias for both the 
study designs, all the randomized controlled trial 
studies reported a low risk of bias. More than 25% of 
non‑randomized controlled trials reported low and 
moderate risks of bias, respectively, whereas less than 
25% of non‑randomized controlled trials reported a high 
risk of bias [Figure 3a and 3b].

Effects of oral health education intervention 
techniques
Meta‑analysis was performed to assess the impact of 
all oral health education techniques on the oral hygiene 
status and oral health knowledge of visually impaired 
children. The main interest was to assess the best OHE 
intervention technique among the ten oral health 
education techniques which were used in the studies. 
Thirteen studies were included for meta‑analysis to 
assess the oral hygiene status post various oral health 
education interventions.[10,12‑14,20‑25,27‑29]

Out of these 13 studies, four studies pooled the 
mean effect of six different oral health education 
interventions on oral health knowledge of visually 
impaired children.[10,24,25,29] The gingival index, plaque 
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Table 1: Qualitative extraction of the studies selected for the systematic review
Author Country, 
Year

Study 
design

Aim Age Follow‑up Sample 
Size

Charu Khurana 
et al., India 2019[18]

Non ‑ 
RCT

To evaluate the impact of Braille text and verbal, oral hygiene 
instructions on the oral health status of visually impaired 
children.

7‑19 Baseline, 1 month, 3 
months, and 5 months

165

Arpan Debnath. 
et al., India 2017[19]

Non‑RCT To assess the effectiveness of the oral health innovative 
educative method among visually impaired children of 
Bengaluru city of India

8‑18 Baseline and 6 months 40

Tiwari BS et al., 
India 2019[20]

Non‑RCT To assess the oral hygiene status, knowledge, attitude, and 
practices (KAPs) in visually impaired children before and after 
imparting three different modes of oral health education.

12‑15 21 days, 1, 6, and 9 
months

90

Aggarwal T. et al., 
India 2019[21]

Non‑RCT To assess the effectiveness of the oral health education 
program on the oral health status of visually impaired children 
in New Delhi.

5‑15 Baseline and 9 months 120

Chowdary PB. 
et al., India 2016[22]

Non‑RCT To evaluate the impact of verbal, Braille text, and tactile oral 
hygiene awareness instructions on the oral health status of 
visually impaired children

6‑16 Baseline, 1 month, 3 
months, and 6 months.

120

Hebbal M et al., 
India 2012[13]

Non‑RCT To develop a special oral health education technique and 
compare plaque scores before and after health education.

6‑18 Baseline and 18 months. 96

Sardana D.et al., 
China 2019[23]

Non‑RCT To educate and motivate visually impaired children to 
maintain their oral health by using methods that are easy for 
them to understand and to evaluate their effectiveness over a 
6‑month period.

11‑18 Baseline, 3 months, 6 
months

148

Deolia S. et al., 
India 2019[25]

Non‑RCT To investigate the effectiveness of “ATP” designed for 
children with visual impairment using Quigley‑Hein Index 
(Modified by Turesky et al., 1970

9‑13 Base line and 3 months. 92

Krishnakumar R 
et al., India 2016[12]

Non‑RCT To evaluate and compare the effectiveness of audio and 
audio‑tactile methods in improving the oral hygiene status of 
visually impaired school children.

6‑18 Baseline and 2 months 48

Bhor K. et al., India 
2016[29]

Non‑RCT To assess the effect of oral health education (OHE) in the 
form of Braille and combination with oral health 
talk (OHT) on oral hygiene knowledge, practices, and status 
of 12‑17 years old visually impaired school girls in Pune city

12‑17 Baseline, 2 weeks, and 
4 weeks.

74

Kristiani A et al., 
Indonesia 2017[26]

Non‑RCT To see the effects of dental health education through audio 
media on the knowledge and OHI‑S of visually impaired 
students

7‑12 Baseline and 3 weeks 40

Deshpande S. 
et al., India 2017[11]

RCT To assess and compare the oral hygiene of visually impaired 
patients before and after oral health education interventions 
using Braille and ATP techniques.

12‑16 Baseline and 1 month 60

Diptajit Das. et al., 
India 2019[10]

RCT To assess the effectiveness of a novel health education 
method‑Audio Tactile Performance (ATP) technique‑
in maintenance of gingival health and plaque removal 
efficacy among institutionalized visually impaired children of 
Bhubaneswar city.

10‑15 Baseline, 30 days 
interval, and 90 days 
interval

60

Gautam A. et al., 
India 2018[14]

RCT To evaluate the effect of oral health education by Audio aids 
and Braille and tactile models on the oral health status of 
visually impaired children of Bhopal city.

5‑18 Baseline, 1 month and 
after 3 months

60

Mahantesha T. 
et al., India 2015[28]

RCT To compare the oral hygiene status among institutionalized 
visually impaired children of age 
between 6 and 20 years given with Braille and audio 
instructions in Raichur city of Karnataka.

6‑20 Baseline 7 days and 3 
months.

50

Sharififard et al., 
Iran 2020[27]

RCT To compare the effectiveness of oral health education using 
the Audio Tactile Performance (ATP) technique alone, ATP 
combined with oral health education for mothers, and ATP 
along with art package on the oral health status of visually 
impaired children.

6‑17 Baseline, 1 and 2 
months

200

Ganapathi A. 
K et al., India 
2015[24]

RCT To provide dental health education to blind children 
through various sensory input methods and compare the 
effectiveness of each method before and after oral health 
education.

8‑14 Baseline and 6 months 200

Contd...
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Table 1: Contd...
Author 
Country, Year

Intervention Methods of outcome assessment Author Conclusion

Charu Khurana 
et al., India 
2019[18]

Braille Silness and Loe Plaque indices 
(1967) and Loe and Silness Gingival 
indices (1963)

Acceptable level of oral hygiene when 
taught using Braille text for instructions

Arpan Debnath. 
et al., India 
2017[19]

Audio + tactile + Braille Loe and Silness Plaque indices 
(1964), Knowledge score by 
Questionnaire

Statistically significant change in 
oral hygiene status and oral health 
knowledge

Tiwari BS et al., 
India 2019[20]

Group I: ATP 
Group II: Braille 
Group III: ATP + Braille

Silness and Loe Plaque indices 
(1964) and Loe and Silness Gingival 
indices (1963), Knowledge score by 
Questionnaire

ATP + Braille combination was the 
most effective.

Aggarwal T. 
et al., India 
2019[21]

Audio + Braille Loe and Silness Plaque indices 
(1967)

Combination of Audio and Braille was 
effective in significantly improving the 
oral hygiene status.

Chowdary PB. 
et al., India 
2016[22]

Group I: Verbal + Tactile 
Group II: Verbal + Braille 
Group III: Verbal + Braille + 
Tactile.

Silness and Loe Plaque indices and 
Loe and Silness Gingival indices

Group III (Verbal + Braille + Tactile) 
showed the highest reduction in 
plaque.  
Group II (Verbal + Braille) showed the 
highest reduction in gingival scores.

Hebbal M et al., 
India 2012[13]

ATP Silness and Loe plaque indices (1964) Significant improvement in the oral 
hygiene status

Sardana 
D.et al., China 
2019[23]

Group I: Braille + Tactile 
Group II: Audio

Silness and Loe Plaque indices 
(1964) and Loe and Silness Gingival 
indices (1963)

Tactile and auditory measures were 
found to be effective in educating and 
motivating visually impaired children 
regarding maintenance of oral hygiene.

Deolia S. et al., 
India 2019[25]

ATP Quigley‑Hein Index (Modified by 
Turesky et al., 1970), Knowledge 
score by Questionnaire

ATP was an effective tool for improving 
the oral hygiene status and oral health 
knowledge.

Krishnakumar 
R et al., India 
2016[12]

Group I: ATP
Group II: Audio

Silness and Loe Plaque indices ATP method significantly improved the 
oral hygiene status

Bhor K. et al., 
India 2016[29]

Group I: Braille 
Group II: Braille + Audio

Oral Hygiene Index ‑Simplified (1964), 
Knowledge score by Questionnaire 

Braille + Audio method was found to be 
superior in improving the oral hygiene 
status

Kristiani A 
et al., Indonesia 
2017[26]

Group I: Audio 
Group II: Control

Oral Hygiene Index ‑Simplified (1964),
Knowledge score by Questionnaire

Audio was an effective method in 
improving the oral hygiene status.

Deshpande 
S. et al., India 
2017[11]

Group I: Braille 
Group II: ATP  
Group III: ATP + Braille

Silness and Loe plaque indices (1967) Combination of Braille + ATP was the 
most effective.

Diptajit Das. 
et al., India 
2019[10]

Group I: Braille + Audio, 
Group II: ATP

Quigley‑Hein Plaque index (1970) 
and Loe and Silness Gingival 
indices 1963, Knowledge score by 
Questionnaire

Both are efficient

Gautam A. 
et al., India 
2018[14]

Group I: Audio + Braille 
Group II Audio + tactile 
Group III: Audio + Braille + 
Tactile

Patient hygiene performance index Audio + Braille + Tactile is most 
effective.

Mahantesha 
T. et al., India 
2015[28]

Group I: Braille
Group II: Audio

Patient hygiene performance index Both showed significant improvement 
of the oral hygiene status with Braille 
being better than Audio.

Sharififard et al., 
Iran 2020[27]

Group I: ATP + Audio
Group II: ATP + education 
of mothers
Group III: ATP

Oral Hygiene Index ‑Simplified (1964) ATP Technique alone can be an 
effective method to improve oral 
hygiene status of visually impaired 
children.

Ganapathi A. 
K et al., India 
2015[24]

Group I: Audio  
Group II: Braille  
Group III: Tactile 
Group IV: Audio + Tactile + 
Braille 
Group V: Control (received 
no oral health education)

Quigley‑Hein Plaque index (1970), 
Knowledge score by Questionnaire

Audio + Braille + Tactile is effective.
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index, and oral hygiene index – simplified scores before 
and after oral health education interventions – were 
used to construct the forest plots. The results obtained 
from the analysis showed high precision values while 
considering 95% confidence interval.

Effect of ten different forms of OHE techniques on 
oral hygiene status of visually impaired children
ATP + Audio
Sharififard et al., 2020[27] assessed the effect of the 
combination of ATP + Audio OHE technique on the 

Figure 2a: Risk of bias assessment of randomized controlled trials

Figure 2b: Risk of bias assessment of non-randomized controlled trials
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oral hygiene of visually impaired children. The pooled 
overall mean of the oral hygiene status after imparting 
education in the ATP + Audio OHE technique was found 
to be 1.34 [Figure 4c].

ATP + Braille
Tiwari BS et al., 2019[20] compared effectiveness of the 
ATP + Braille OHE technique on the oral hygiene status 
of visually impaired children. Pre‑ and post‑values of 
both plaque and gingival indices were used to assess 
the oral hygiene status. The pooled overall mean of 
the oral hygiene status after imparting education in 
the ATP + Braille OHE technique was found to be 1.26 
[Figure 4d].

Braille + Tactile
Sardana D.et al., 2019[23] assessed the combination of 
Braille + Tactile OHE technique for improving the oral 
hygiene status in visually impaired children. The pooled 
overall mean of the oral hygiene status after imparting 
education in the Braille + Tactile OHE technique was 
found to be 1.13 [Figure 4e].

Tactile
Ganapathi A K et al., 2015[24] assessed the effect of the 
tactile OHE technique on the oral hygiene of visually 
impaired children. The pooled overall mean of the oral 
hygiene status after imparting education in the tactile 
OHE technique was found to be 2.07 [Figure 4f].

ATP technique
Six studies (Tiwari BS et al., 2019; Hebbal M et al., 2012; 
Krishnakumar R et al., 2016; Diptajit Das. et al., 2019; 
Sharififard et al., 2020; and Deolia S. et al., 2019)[10,12,13,20,25,27] 

assessed the effectiveness of the ATP OHE technique on 
the oral hygiene status of visually impaired children. 
The pooled overall mean of the oral hygiene status after 
imparting education in the ATP OHE technique was 
found to be 1.33 [Figure 4a].

Braille technique
Four studies (Tiwari BS et al., 2019; Mahantesha T 
et al., 2015; Bhor K et al., 2016 and Ganapathi A K 
et al., 2015)[20,24,28,29] assessed the effect of the Braille OHE 
technique on the oral hygiene status of visually impaired 
children. The pooled overall mean of the oral hygiene 
status after imparting education in Braille was found to 
be 1.97 [Figure 4b].

Braille + Audio technique
The effect of the Braille + Audio technique on the 
oral hygiene status of visually impaired children was 
evaluated by Aggarwal T. et al., 2019; Chowdary PB. 
et al., 2016; Bhor K et al., 2016; Diptajit Das et al., 2019; 
and Gautam A. et al., 2018.[10,14,21,22,29] The pooled overall 
mean of the oral hygiene status after imparting education 
in the Braille + Audio OHE technique was found to be 
0.71 [Figure 4g].

Audio technique
Krishnakumar R et al., 2016; Sardana D.et al., 2019; 
Mahantesha T et al., 2015; and Ganapathi A K et al., 
2015[12,23,24,28] evaluated the effect of the Audio OHE 
technique on the oral hygiene status of visually impaired 
children. The pooled overall mean of the oral hygiene 
status after imparting education in Audio was found to 
be 1.76 [Figure 4h].

Figure 3a: Overall Risk of Bias among Randomized controlled trials

Figure 3b: Overall Risk of Bias among Non - Randomized controlled trials
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Figure 4a: Effect of the ATP OHE technique on the oral hygiene status of visually impaired children

Audio + Tactile + Braille
Ganapathi A K et al., 2015; Chowdary PB. et al., 2016; and 
Gautam A. et al., 2018[14,22,24] evaluated the combination of 
Audio + Tactile + Braille for improving the oral hygiene 
status in visually impaired children. The pooled overall 
mean of the oral hygiene status after imparting education 
in the Audio + Tactile + Braille OHE technique was found 
to be 0.76 [Figure 4i].

Audio + Tactile
Chowdary PB et al., 2016 and Gautam A. et al., 2018[14,22] 
assessed the combination of Audio + Tactile OHE technique 
for improving the oral hygiene status in visually impaired 
children. The pooled overall mean of the oral hygiene 
status after imparting education in the Audio + Tactile 
OHE technique was found to be 0.42 [Figure 4j].

Effect of different forms of OHE techniques 
assessed by different oral hygiene indices
Effect of OHE techniques on gingival scores assessed by 
Loe and Silness Gingival indices
The impact of various OHE techniques on gingival 
scores in four different studies[10,20,22,23] assessed by Loe 
and Silness gingival indices is portrayed in Figure 5b. 
The highest mean gingival score reduction was obtained 
in the combination of Braille + Audio OHE technique 
being [2.15 (1.35, 2.95)]. The pooled overall mean of the 

oral hygiene status using Loe and Silness gingival indices 
after imparting education in different OHE techniques 
was found to be 0.72 [Figure 5b].

Effect of OHE techniques on plaque scores assessed by 
Silness and Loe Plaque indices
There was substantial evidence of mean plaque 
reduction observed in six studies[12,13,20‑23] that included 
different OHE techniques to assess plaque scores 
before and after imparting oral health education. The 
highest mean plaque reduction was observed in the 
ATP + Braille technique [0.95 (0.83, 1.07)], followed by 
ATP [0.78 (0.64, 0.92)]. The pooled overall mean of the 
oral hygiene status using Silness and Loe Plaque indices 
after imparting education in different OHE techniques 
was found to be 0.49 [Figure 5a].

Effect of OHE techniques on oral hygiene status 
assessed by OHI‑S index
There was substantial evidence of improvement of oral 
hygiene status using OHI‑S index, which is portrayed 
in Figure 5c.[27,29] The highest improvement in oral 
hygiene status was noticed in the ATP OHE technique 
[1.31 (1.07, 1.55)]. The pooled overall mean of the oral 
hygiene status using OHI‑S index after imparting 
education in different OHE techniques was found to be 
0.80 [Figure 5c].
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Figure 4b: Effect of the Braille OHE technique on the oral hygiene status of visually impaired children

Figure 4c: Effect of ATP + Audio OHE technique on oral hygiene status of visually impaired children

Effect of OHE techniques on oral hygiene status 
assessed by PHP index
The effect of five different OHE techniques on oral 
hygiene status was assessed in two studies[14,28] using PHP 
index. The highest improvement in oral hygiene status 
was observed in the Braille OHE technique [1.41 (1.20, 
1.62)]. The pooled overall mean of the oral hygiene status 
using PHP index after imparting education in different 
OHE techniques was found to be 0.75 [Figure 5d].

Effect of OHE techniques on plaque scores 
assessed by Quigley Hein plaque index
There was substantial evidence of improvement of 
plaque status in visually impaired children after 

imparting oral health education through various OHE 
techniques.[24,25] The highest mean plaque reduction was 
observed in the ATP technique [1.15 (0.56, 1.08)]. The 
pooled overall mean of the oral hygiene status using 
Quigley Hein Plaque index after imparting education 
in different OHE techniques was found to be 0.82 
[Figure 5e].

Effect of various OHE techniques on oral health 
knowledge of visually impaired children
Oral health education
Figure 6a and 6b show individual and overall effects of 
six different OHE techniques on oral health knowledge 
before and after imparting oral health education in 
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Figure 4d: Effect of ATP + Braille OHE technique on oral hygiene status of visually impaired children

Figure 4e: Effect of Braille + Tactile OHE technique on oral hygiene status of visually impaired children

Figure 4f: Effect of Tactile OHE technique on oral hygiene status of visually impaired children
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Figure 4g: Effect of Braille + Audio OHE technique on oral hygiene status of visually impaired children

Figure 4h: Effect of Audio OHE technique on oral hygiene status of visually impaired children

visually impaired children. The overall pooled mean 
before imparting oral health education was estimated to 
be 2.29. The overall pooled mean increased to 8.63 after 
imparting oral health education in visually impaired 
children[10,24,25,29] [Figure 6a and 6b].

Discussion

One of the most widely accepted approaches in 
prevention of oral diseases and enhancing the oral 
hygiene status is appropriate oral health education. Oral 
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Figure 4i: Effect of Audio + Tactile + Braille OHE technique on oral hygiene status of visually impaired children

Figure 4j: Effect of Audio + Tactile OHE technique on oral hygiene status of visually impaired children

health education has an upper hand when compared 
to any other preventive strategy as it not only helps in 
reduction of the incidence of oral ailments but also is 
easy to implement and cost‑effective. An appropriate 
OHE technique will help the beneficiary to inculcate and 
reinforce new behavior. It will help to maintain a healthy 
lifestyle that will promote and improve an individual’s 
general and oral health.[11,30] A distinctive approach with 
time and patience is essential for teaching good oral 
hygiene practices to visually impaired children.

For oral hygiene status outcome, 13 studies were 
included in meta‑analysis. Six studies assessed Loe 
and Silness plaque index,[12,13,20‑23] four studies assessed 

Loe and Silness gingival indices,[10,20,22,23] two studies 
assessed PHP index,[14,28] two studies assessed Quigley 
Hein Plaque index,[24,25] and two studies assessed oral 
hygiene index – simplified (OHI‑S).[27,29] The majority 
of the studies suggest a positive effect of different OHE 
techniques on plaque level reduction, improvement of 
gingival scores, and improvement of the oral hygiene 
status calculated through PHP index and OHI‑S. For 
plaque reduction, which was assessed by Loe and Silness 
plaque indices and Quigley Hein plaque index, the 
“ATP” OHE technique was found to be superior to other 
OHE techniques. The combination of “Braille + Audio” 
was the most effective as compared to other OHE 
techniques in improving gingival scores which were 

[Downloaded free from http://www.jehp.net on Wednesday, February 22, 2023, IP: 93.110.153.109]



Deshpande, et al.: Special children requires special OHE interventions

14 Journal of Education and Health Promotion | Volume 12 | January 2023

assessed using Loe and Silness gingival indices. “Braille” 
and “ATP” were superior in improving the oral hygiene 
status, which were assessed with the help of PHP index 
and OHI‑S Index, respectively.

We conducted meta‑analysis separately for assessing 
the independent effect of ten different OHE intervention 
techniques to see the overall improvement of the oral 
hygiene status. Among the different OHE techniques, it can 
be suggested that conventional “Braille” is the best OHE 

technique for improving the oral hygiene status in visually 
impaired children, followed by “Audio” and “ATP”. The 
least improvement in the oral hygiene status post the OHE 
technique was seen with “Audio + Tactile”.[10,12‑14,20‑25,27‑29]

Meta‑analysis was also conducted to assess the oral health 
knowledge of visually impaired children. Four studies 
which were composed of six different OHE techniques 
were assessed. All four studies showed a positive effect 
of six different OHE techniques on the oral health 

Figure 5a: Effect of different OHE techniques on the oral hygiene status of visually impaired children assessed by Silness and Loe Plague indices

Figure 5b: Effect of different OHE technique on oral hygiene status of visually impaired children assessed by Loe and Silness Gingival Index

Figure 5c: Effect of different OHE technique on oral hygiene status of visually impaired children assessed by Oral Hygiene Index – Simplified (OHI-S) Index
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knowledge of visually impaired children.[10,24,25,29] The 
pooled pre‑OHE mean of the “Audio + Tactile + Braille” 

OHE technique was found to be the most effective in 
improving oral health knowledge, followed by the 
“ATP” OHE technique. This may be attributed to the 
fact that visually impaired children would grasp more 
knowledge when it is imparted with a multi‑sensory 
approach which includes verbal interaction, tactile 
experience, and the help of Braille.

A meta‑analysis performed by Niloufar Abedi in 2018 
to investigate the effective educational interventions on 
improving oral and dental health improvement in Iran 
by following the metaanalysis model concluded that 
educational interventions are beneficial in improving 
dental health in Iran. Our results also highlight 
improvement in the oral hygiene status and oral health 
knowledge post educational interventions.[31]

S y s t e m a t i c  r e v i e w  c o n d u c t e d  b y  B h o r  K 
et al. (2020)[32] concluded that newer OHE methods 
(Braille, ATP) showed short‑term improvement in oral 
hygiene behavior. However, evidence of this review is 
limited because OHE methods were evaluated over a 
short period of time. Also, findings of this systematic 
review did not explicitly mention the best OHE technique. 
It also highlighted the fact that all the studies were 
conducted while the students were not sensitized to the 
newer methods, which might have an added influence on 
their level of grasping of knowledge that was imparted.

The prime objective of our systematic review was to 
assess the best OHE technique to impart oral health 

Figure 5d: Effect of different OHE technique on oral hygiene status of visually impaired children assessed by Patient Hygiene Performance (PHP) Index

Figure 5e: Effect of different OHE technique on oral hygiene status of visually impaired children assessed by Quigley Hein Plaque Index

Figure 6a: Oral health knowledge of visually impaired children before OHE
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education in visually impaired children. Hence, ten 
different combinations of OHE techniques were 
assessed in this systematic review. We found that all 
the oral health education interventions were imparted 
by oral health professionals. Visually impaired children 
are dependent on their parents or guardians for their 
daily activities. Hence, use of an appropriate OHE 
technique to enlighten visually impaired children 
would make them more independent and confident in 
maintaining their oral hygiene. These techniques can 
also be taught to parents and guardians to reinforce 
oral health education knowledge in these children 
periodically.

Limitation of the systematic review
Large heterogeneity was observed among the studies. 
Also, future studies should focus more on a larger 
sample size and longer follow‑up periods. Sensitization 
to OHE techniques prior to the conduct of the study 
should be taken into consideration in any upcoming 
future studies.

Conclusion

Regular motivation and reinforcement from dental 
professionals, teachers, parents, and guardians play a 
significant role in promoting the oral health of visually 
impaired children.

Use of an appropriate OHE technique would boost their 
confidence and would make the learning process an 
enjoyable experience. Braille was the most effective OHE 
technique to improve oral hygiene of visually impaired 
children, followed by the Audio OHE technique and 
ATP OHE technique. “ATP” and “ATP + Braille” OHE 
techniques were the most effective in plaque reduction 
and oral hygiene status improvement. Based on our 
overall observation, it can be concluded that use of either 
the conventional Braille or ATP OHE technique alone 
without any combinations to impart OHE is the most 
reliable and useful method to improve the oral hygiene 
of visually impaired children and young individuals.
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