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Dental caries and quality of life of visually 
impaired children: A systematic review

Abstract. This study aimed to determine the prevalence of dental caries in visually impaired chil-
dren, its impact on their quality of life, influencing factors, and to recommend effective preventive 
interventions. Materials and methods. A systematic literature review was conducted following 
PRISMA guidelines using secondary data from Scopus and PubMed. From 238 retrieved articles, 
title screening and duplicate removal reduced the count. Applying inclusion and exclusion criteria 
resulted in 77 articles, and after abstract screening and full-text examination, 30 articles were 
included in the study. Results. The study reveals a high prevalence of dental caries in visually 
impaired children, ranging from 57.7% to 71%, due to challenges in maintaining oral hygiene and 
limited dental care access. Dental caries adversely affects their quality of life, causing pain, discom-
fort, and functional limitations, underscoring the need for early detection and treatment. Internal 
factors such as oral hygiene practices, detection abilities, and saliva activity influence caries preva-
lence. External factors, including family support, access to dental services, and social environment, 
significantly impact the oral health and quality of life of these children. Conclusion. To prevent 
dental caries in visually impaired children, it is recommended to employ multisensory education, 
innovative techniques, family involvement, community programs, specialized prevention, early 
intervention, regular check-ups, and effective oral hygiene practices. Given the high risk of dental 
caries due to hygiene challenges and limited access to care, comprehensive interventions and fam-
ily support are essential for improving oral health.
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Влияние кариеса зубов на качество 
жизни детей с нарушениями 
зрения: систематический обзор

Реферат. Цель исследования — определить распространенность кариеса зубов у детей 
с нарушением зрения, его влияние на качество жизни, факторы влияния и рекомендовать 
эффективные профилактические мероприятия. Материалы и методы. Систематический 
обзор был проведен в соответствии с рекомендациями PRISMA с использованием вторичных 
данных из Scopus и PubMed. Из 238 найденных статей отбор по названию и удаление дубли-
катов позволили сократить число статей. В результате применения критериев включения 
и исключения было отобрано 77 статей, а после проверки аннотаций и изучения полного тек-
ста в исследование включено 30 статей. Результаты. Исследование показало высокую рас-
пространенность кариеса зубов у детей с нарушениями зрения — от 57,7 до 71%, что связано 
с трудностями в поддержании гигиены полости рта и ограниченным доступом к стоматологи-
ческой помощи. Кариес зубов негативно влияет на качество их жизни, вызывая боль, диском-
форт и функциональные ограничения, что подчеркивает необходимость раннего выявления 
и лечения. Внутренние факторы: практика гигиены полости рта, способность к обнаружению 
и активность слюны — влияют на распространенность кариеса. Внешние факторы, включая 
поддержку семьи, доступ к стоматологическим услугам и социальное окружение, значительно 
влияют на здоровье полости рта и качество жизни этих детей. Заключение. Для профилак-
тики кариеса у детей с нарушениями зрения рекомендуется использовать мультисенсорное 
обучение, инновационные методы, вовлечение семьи, общественные программы, специа-
лизированную профилактику, раннее вмешательство, регулярные осмотры и эффективные 
методы гигиены полости рта. Учитывая высокий риск развития кариеса зубов из-за проблем 
с гигиеной и ограниченного доступа к медицинской помощи, комплексные вмешательства 
и поддержка семьи необходимы для улучшения здоровья полости рта.
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лости рта
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INTRODUCTION

Dental caries is the most common chronic disease in children 
worldwide. According to the World Health Organization 
(WHO), dental caries affects a significant proportion of chil-
dren worldwide, with figures indicating that 60 to 90% 
of schoolchildren are impacted by this oral health issue [1]. 
According to the National Basic Health Research in 2018, 
the prevalence of dental caries in Indonesia increased to 57.6 
from 53.2% in 2013, with dental caries affecting up to 90% 
of the toddler population [2]. Moreover, other study high-
lighted that the prevalence of dental caries in Indonesia was 
88.8%, with a root caries prevalence of 56.6% [3]. Fur-
thermore, the Indonesia Basic Health Research (Riskesdas) 
in 2013 reported an increase in the prevalence of dental 
caries to 53.2% from 43.4% in 2007 [4].

The prevalence of dental caries in visually impaired chil-
dren can range from 40% to as high as 98.7% [5]. Other 
study reported a dental caries prevalence of 71% in the blind 
group, indicating a significant burden of dental caries among 
visually impaired children [6]. The study highlighted that 
visually impaired individuals are at a higher risk of develop-
ing dental caries due to challenges in detecting early signs 
of caries development, such as discoloration, which serves 
as an early indication of the disease process [7]. Factors such 
as poor oral hygiene practices, dietary habits, limitations 
in cleaning ability, and inadequate parental and healthcare 
provider support contribute to the heightened risk of dental 
diseases in visually impaired children [8]. Visually impaired 
children often face challenges in maintaining proper oral 
hygiene, leading to issues such as gingivitis, periodontal 
diseases, and ultimately dental caries [9, 10]. They also tend 
to have difficulty accessing dental health facilities that are 
friendly and able to treat children with visual impairments. 
Additionally, the inability to visualize plaque on dental sur-
faces and the challenges in effective plaque removal are 
significant contributors to the development of caries and 
periodontal diseases in this population [11].

Dental caries not only causes pain and discomfort, but 
can also negatively affect the quality of life of a visually im-
paired child. These negative impacts include feeding difficul-
ties caused due to pain and discomfort due to dental caries. 
This can cause nutritional deficiencies and result in physical 
and mental development of children to cause stunting [12]. 
Dental caries can impact the ability to engage in educational 
activities and daily routines. The pain and discomfort as-
sociated with dental caries can interfere with activities such 
as studying, sleeping, and eating, affecting the overall well-
being and functioning of these children [13]. Difficulty so-
cializing due to blind children with dental caries may feel 
embarrassed or uncomfortable to socialize with their friends 
because of bad breath or pain they experience [14]. This can 
cause them to feel isolated and lonely.

Understanding the impact of dental caries prevalence 
on the quality of life of visually impaired children is very 
important because it can be used as an effort to develop 
effective interventions to prevent dental caries in visual-
ly impaired children, can improve access to dental health 
services for visually impaired children, and increase public 
awareness about the importance of dental health in visually 

impaired children. The results of this study are expected 
to help improve the quality of life of visually impaired chil-
dren in Indonesia.

This study aimed to determine the prevalence data 
of dental caries in visually impaired children in various 
regions, the impact of dental caries on the quality of life 
of visually impaired children, what factors influence the re-
lationship between dental caries and quality of life in visually 
impaired children, and recommend effective interventions 
to prevent dental caries in visually impaired children.

MATERIAL AND METHODS

The method used in this study is systematic literature review. 
This method is used to collect relevant research about im-
pact of dental caries prevalence on quality of life of visually 
impaired children. The search instrument used by Preferred 
Reporting Items for Systematic Review and Meta-Analy-
ses (PRISMA).

Search strategy
This study is a systematic literature review that aimed to de-
termine the prevalence data of dental caries in visually im-
paired children in various regions, the impact of dental car-
ies on the quality of life of visually impaired children, what 
factors influence the relationship between dental caries and 
quality of life in visually impaired children, and recommend 
effective interventions to prevent dental caries in visually 
impaired children.

A literature search will be conducted in May 2024. 
The data used in this study were secondary data obtained 
from research conducted by previous researchers and not 
from direct research. The secondary data sources were ob-
tained from reputable international journal articles accord-
ing to predetermined themes. The literature was obtained 
from the Scopus and PubMed databases. Keywords relat-
ed to “dental caries”, “oral hygiene”, “visually impaired”, 

“blind”, “children” and obtained 238 documents. Articles 
included in the search were those published in English from 
2014–2024. During the search process, researcher used 
Boolean operators and wildcard characters precisely to focus 
our search and detect the singular or plural form of the same 
term in all databases used.

Study selection and eligibility criteria
The process of collecting data in this systematic literature 
review begun with an article search. To prevent errors and 
bias in selecting articles, at least 2 researchers screened each 
article independently. Researchers filtered articles by title 
and abstract, and then assessed the full text of potential-
ly relevant articles resulting in 30 articles worthy of use 
in the study. A further 30 articles underwent data extraction, 
where relevant information such as research location, re-
search subjects and samples, research instruments, research 
design, and research results would be extracted and syn-
thesized. Finally, a narrative synthesis would be performed 
to summarize the findings and identify patterns and themes 
throughout the study. Systematic review is a research method 
that can be used to answer these questions. It can combine 
results from several studies and provide stronger evidence 
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about the impact of dental caries prevalence on quality of life 
of visually impaired children.

Inclusion criteria:
• Research article that discusses the impact of dental car-

ies prevalence on quality of life of visually impaired 
children;

• English language documents published in recent 
10 years (2014—2024);

• Open access full text available;
• Research conducted in different countries;
• Quantitative, qualitative, experimental research meth-

ods.
• Exclusion criteria:
• Systematic review;
• Literature review;
• Non-research.

RESULT

Based on the search results utilizing predetermined key-
words and inclusion criteria, a total of 238 potential articles 
were initially retrieved from two prominent databases: Sco-
pus (n=147) and PubMed (n=91). Subsequent to the title 
screening process, the number of articles with relevant titles 
is 114. Following the removal of duplicate articles (n=20), 
as well as those not published between 2014 and 2024 (n=9), 
and non-open access article (n=8). Total 77 articles were 
retained for further analysis. A subsequent screening of ab-
stracts led to the evaluation of 77 articles, with 47 found 
to have abstracts not meeting the predetermined criteria 
(see Figure).

A subsequent assessment involving full-text examina-
tion was then conducted to ascertain eligibility, resulting 
in the inclusion of 30 articles for the study (see Table).

DISCUSSION

Prevalence of dental caries 
in visually impaired children
Research about the prevalence of dental caries in visually im-
paired children indicates a high prevalence with rates rang-
ing from 57.7% to 66.1% [24, 25 ,39]. Research by Mishra 
et al. (2021) observed a high prevalence of dental caries 
in visually impaired children, with 71% affected, indicating 
a significant burden of this oral health issue in this specific 
group [26]. This finding is further supported by Sarwendah 
et al. (2022), who noted a low to moderate caries index in vi-
sually impaired children aged 6—12, emphasizing the pres-
ence of dental caries even in visually impaired individu-
als [31]. Additionally, Waheed et al. (2022) reported that 
60.68% of children in their study had dental caries, further 
highlighting the widespread nature of this condition among 
children, including those with visually impaired [40].

The etiology of dental caries in visually impaired chil-
dren is multifactorial, influenced by various factors con-
tributing to the development of this oral health issue. One 
significant factor contributing to the increased prevalence 
of dental caries in visually impaired children is the chal-
lenges they encounter in maintaining optimal oral hygiene 
practices. Natarajan et al. (2023) highlighted that visually 
impaired individuals are at a higher risk of developing den-
tal caries because they may not be able to detect early signs 
of caries development, such as discoloration, which serves 
as an early indication of the disease process [7]. This in-
ability to visually identify oral health issues may lead to de-
layed detection and treatment of dental caries, contribut-
ing to its higher prevalence in visually impaired children. 
Moreover, the study by Liu et al. (2019) in Northeast China 
noted that visually impaired schoolchildren exhibited a high 

prevalence of dental caries, poor periodontal 
health, and severe malocclusion [25]. This 
suggests that the oral health status of visu-
ally impaired children may be compromised 
due to factors such as inadequate access 
to dental care, lack of awareness about oral 
hygiene practices, and difficulties in perform-
ing routine oral care tasks independently, all 
of which can contribute to the development 
of dental caries. Additionally, parental fac-
tors and socioeconomic status play a crucial 
role in the occurrence of dental caries in chil-
dren, including those with visually impaired. 
Research Li et al. (2023) found that fluoride 
use and parents’ educational background had 
an impact on the caries experience of visually 
impaired students [24]. This indicates that 
parental knowledge, attitudes, and practices 
regarding oral health can influence the oral 
health outcomes of visually impaired children, 
highlighting the importance of parental in-
volvement in promoting good oral hygiene 
habits and preventive dental care.

Identification

Screening

Eligibility

Inclusion

Article findings from Scopus and Pubmed (n=238):
• Scopus (n=147)
• Pubmed (n=91)

Articles with relevant 
titles (n=114)

Number of articles 
screened abstract 
(n=77)
•  Abstract does not 

match (n=47)

Number of articles 
excluded (n=37):
• Duplicate article 
(n=20)
•  Articles not 

published 
in 2014–2024 (n=9)

•  Article not open 
access (n=8)

Full text article assessment 
based on eligibility (n=30)

Number of articles studied 
(n=30)

Article extraction process flowchart



412025; 28 (1) january—march

C L I N I C A L  D E N T I S T R Y  ( R U S S I A )

Cariesology
Re

se
ar

ch
 re

su
lts

Ti
tle

, A
ut

ho
r, 

Ye
ar

Ai
m

s
Sa

m
pl

e
M

et
ho

ds
Fi

nd
in

gs
Ar

e 
te

ac
he

rs
 w

or
ki

ng
 w

ith
 v

is
ua

lly
 

im
pa

ire
d 

ch
ild

re
n 

pr
ep

ar
ed

 
to

 b
e 

ad
vo

ca
te

s o
f o

ra
l h

ea
lth

? 
Pi

lo
t s

tu
dy

Ch
al

as
 e

t a
l.,

 2
02

3 
[ 1

5]
 

To
 a

ss
es

s 
th

e 
le

ve
l o

f p
ro

-
he

al
th

 a
w

ar
en

es
s 

in
 o

ra
l h

ea
lth

 
pr

ev
en

tio
n 

am
on

g 
te

ac
he

rs
 

w
or

ki
ng

 w
ith

 v
is

ua
lly

 im
pa

ir
ed

 
ch

ild
re

n 
in

 P
ol

an
d 

an
d 

Sl
ov

ak
ia

.

10
9 

te
ac

he
rs

 w
or

ki
ng

 d
ir

ec
tly

 
w

ith
 v

is
ua

lly
 im

pa
ir

ed
 

ch
ild

re
n.

Q
ue

st
io

nn
ai

re
 s

ur
ve

y.
T

he
 k

no
w

le
dg

e 
of

 p
ro

pe
r 

or
al

 h
yg

ie
ne

 w
as

 
fo

un
d 

to
 b

e 
un

sa
tis

fa
ct

or
y,

 h
ig

hl
ig

ht
in

g 
th

e 
ne

ed
 fo

r 
fu

rt
he

r 
ed

uc
at

io
n 

an
d 

re
so

ur
ce

s 
in

 th
is

 a
re

a.

Im
pa

ct
 o

f v
er

ba
l, 

br
ai

lle
 te

xt
, a

nd
 

ta
ct

ile
 o

ra
l 

hy
gi

en
e 

aw
ar

en
es

s 
in

st
ru

ct
io

ns
 o

n 
or

al
 h

ea
lth

 s
ta

tu
s 

of
 v

is
ua

lly
 im

pa
ire

d 
ch

ild
re

n
Ch

ow
da

ry
 e

t a
l.,

 2
01

6 
[ 1

6]
 

Sa
m

e 
as

 ti
tle

. 
12

0 
in

st
itu

tio
na

liz
ed

 v
is

ua
lly

 
im

pa
ir

ed
 c

hi
ld

re
n 

ag
ed

 
6—

16
 y

ea
rs

, d
iv

id
ed

 in
to

 
3 

gr
ou

ps
: v

er
ba

l a
nd

 ta
ct

ile
, 

ve
rb

al
 a

nd
 b

ra
ill

e,
 a

nd
 v

er
ba

l, 
br

ai
lle

, a
nd

 ta
ct

ile

A
 p

ro
sp

ec
tiv

e,
 in

te
rv

en
tio

na
l d

es
ig

n 
w

ith
 3

 g
ro

up
s 

re
ce

iv
in

g 
di

ff
er

en
t t

yp
es

 
of

 o
ra

l h
yg

ie
ne

 in
st

ru
ct

io
ns

. P
la

qu
e 

an
d 

gi
ng

iv
al

 s
co

re
s 

w
er

e 
ev

al
ua

te
d 

at
 1

, 3
, 

an
d 

6 
m

on
th

s 
in

te
rv

al
s.

T
he

 re
du

ct
io

n 
in

 p
la

qu
e 

an
d 

gi
ng

iv
al

 
sc

or
es

 in
 a

ll 
gr

ou
ps

, w
ith

 th
e 

hi
gh

es
t 

re
du

ct
io

n 
in

 p
la

qu
e 

sc
or

es
 7

0.
6%

 a
nd

 
th

e 
hi

gh
es

t r
ed

uc
tio

n 
in

 g
in

gi
va

l s
co

re
s 

84
%

.

Ef
fe

ct
iv

en
es

s o
f a

 n
ov

el
 o

ra
l 

he
al

th
 e

du
ca

tio
n 

te
ch

ni
qu

e 
in

 m
ai

nt
en

an
ce

 o
f g

in
gi

va
l 

he
al

th
 a

nd
 p

la
qu

e 
re

m
ov

al
 

ef
fic

ac
y 

am
on

g 
in

st
itu

tio
na

liz
ed

 
vi

su
al

ly
 im

pa
ire

d 
ch

ild
re

n 
of

 B
hu

ba
ne

sw
ar

 ci
ty

: 
A 

ra
nd

om
iz

ed
 co

nt
ro

lle
d 

tr
ia

l.
D

as
 e

t a
l.,

 2
01

9 
[ 1

7]
 

To
 a

ss
es

s 
th

e 
ef

fe
ct

iv
en

es
s 

of
 th

e 
A

ud
io

 T
ac

til
e 

Pe
rf

or
m

an
ce

 
(A

T
P

) 
te

ch
ni

qu
e 

in
 m

ai
nt

ai
ni

ng
 

gi
ng

iv
al

 h
ea

lth
 a

nd
 p

la
qu

e 
re

m
ov

al
 

ef
fic

ac
y 

am
on

g 
in

st
itu

tio
na

liz
ed

 
vi

su
al

ly
 im

pa
ir

ed
 c

hi
ld

re
n.

60
 p

er
so

ns
 d

iv
id

ed
 in

to
 

co
nt

ro
l g

ro
up

 (
B

ra
ill

e 
co

m
bi

ne
d 

w
ith

 a
ud

io
-a

id
s)

 
or

 te
st

 g
ro

up
 (

A
T

P
).

R
an

do
m

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l.
T

he
 A

T
P

 te
ch

ni
qu

e 
w

as
 c

om
pa

ra
bl

e 
to

 th
e 

co
nt

ro
l g

ro
up

. T
he

 g
in

gi
va

l 
sc

or
e 

re
du

ct
io

n 
sh

ow
ed

 h
ig

he
r 

ba
se

lin
e 

sc
or

es
 in

 th
e 

te
st

 g
ro

up
 (

4.
58

±
1.

63
) 

th
an

 in
 th

e 
co

nt
ro

l g
ro

up
 (

4.
12

±
1.

66
),

 
bu

t t
he

 d
iff

er
en

ce
 w

as
 n

ot
 s

ta
tis

tic
al

ly
 

si
gn

ifi
ca

nt
.

N
ew

 v
is

io
n 

fo
r i

m
pr

ov
in

g 
th

e 
or

al
 

he
al

th
 e

du
ca

tio
n 

of
 v

is
ua

lly
 

im
pa

ire
d 

ch
ild

re
n 

– 
A 

no
n-

ra
nd

om
iz

ed
 co

nt
ro

l t
ria

l.
D

eb
na

th
 e

t a
l.,

 2
01

7 
[ 1

8]

To
 a

ss
es

s 
th

e 
ef

fe
ct

iv
en

es
s 

of
 in

no
va

tiv
e 

or
al

 h
ea

lth
 e

du
ca

tio
n 

m
et

ho
ds

 a
m

on
g 

vi
su

al
ly

 im
pa

ir
ed

 
ch

ild
re

n 
in

 B
en

ga
lu

ru
 c

ity
, I

nd
ia

, 
us

in
g 

a 
cl

os
e-

en
de

d 
qu

es
tio

nn
ai

re
 

an
d 

pl
aq

ue
 in

de
x

40
 v

is
ua

lly
 im

pa
ir

ed
 

in
di

vi
du

al
s 

at
te

nd
in

g 
a 

sp
ec

ia
l s

ch
oo

l f
or

 th
e 

bl
in

d 
in

 B
en

ga
lu

ru
, K

ar
na

ta
ka

, 
In

di
a

A
 n

on
-r

an
do

m
iz

ed
 c

on
tr

ol
le

d 
tr

ia
l o

ve
r 

si
x 

m
on

th
s 

at
 K

LE
 In

st
itu

te
 o

f D
en

ta
l 

Sc
ie

nc
es

 in
 B

en
ga

lu
ru

, K
ar

na
ta

ka
, 

In
di

a.
 It

 in
vo

lv
ed

 a
ss

es
si

ng
 o

ra
l h

ea
lth

 
kn

ow
le

dg
e,

 a
tt

itu
de

s,
 a

nd
 p

ra
ct

ic
es

 
us

in
g 

a 
qu

es
tio

nn
ai

re
 in

 B
ra

ill
e 

an
d 

pl
aq

ue
 a

ss
es

sm
en

t. 
In

no
va

tiv
e 

ed
uc

at
io

n 
m

et
ho

ds
 in

cl
ud

ed
 a

 m
us

ic
-

ba
se

d 
br

us
hi

ng
 te

ch
ni

qu
e,

 d
en

ta
l c

as
t 

m
od

el
s,

 a
nd

 a
 h

ea
lth

 ta
lk

 w
ith

 a
 B

ra
ill

e 
bo

ok
le

t

A
 s

ig
ni

fic
an

t i
m

pr
ov

em
en

t i
n 

or
al

 h
ea

lth
 

kn
ow

le
dg

e,
 a

tt
itu

de
s,

 a
nd

 p
ra

ct
ic

es
 a

m
on

g 
vi

su
al

ly
 im

pa
ir

ed
 c

hi
ld

re
n 

af
te

r 
th

e 
or

al
 

he
al

th
 e

du
ca

tio
n 

in
te

rv
en

tio
n.

 T
he

 m
ea

n 
K

A
P

 s
co

re
 in

cr
ea

se
d 

fr
om

 6
.9

8 
to

 1
4.

68
, 

an
d 

th
er

e 
w

as
 a

 n
ot

ab
le

 d
ec

re
as

e 
in

 p
oo

r 
pl

aq
ue

 s
co

re
s

Ef
fe

ct
iv

en
es

s o
f v

ar
io

us
 se

ns
or

y 
in

pu
t m

et
ho

ds
 in

 d
en

ta
l h

ea
lth

 
ed

uc
at

io
n 

am
on

g 
bl

in
d 

ch
ild

re
n 

– 
a 

co
m

pa
ra

tiv
e 

st
ud

y.
G

an
ap

at
hi

 e
t a

l.,
 2

01
5 

[ 1
9]

 

Sa
m

e 
as

 ti
tle

.
20

0 
bl

in
d 

ch
ild

re
n 

ag
ed

 8
 

to
 1

4 
ye

ar
s 

fr
om

 tw
o 

bl
in

d 
sc

ho
ol

s 
w

ith
 s

im
ila

r 
te

ac
hi

ng
 

st
an

da
rd

s.

R
an

do
m

iz
ed

 th
e 

20
0 

bl
in

d 
ch

ild
re

n 
in

to
 

fi
ve

 g
ro

up
s 

an
d 

pr
ov

id
ed

 d
en

ta
l h

ea
lth

 
ed

uc
at

io
n 

th
ro

ug
h 

di
ff

er
en

t 
se

ns
or

y 
in

-
pu

t m
et

ho
ds

. O
ra

l h
ea

lth
 k

no
w

le
dg

e 
an

d 
pl

aq
ue

 s
co

re
s 

w
er

e 
as

se
ss

ed
 b

ef
or

e 
an

d 
af

te
r 

th
e 

in
te

rv
en

tio
n.

T
he

re
 w

as
 a

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t 

in
cr

ea
se

 in
 k

no
w

le
dg

e 
sc

or
es

 a
nd

 p
la

qu
e 

sc
or

es
 in

 a
ll 

st
ud

y 
gr

ou
ps

 c
om

pa
re

d 
to

 b
as

el
in

e,
 in

di
ca

tin
g 

th
e 

ef
fe

ct
iv

en
es

s 
of

 th
e 

se
ns

or
y 

in
pu

t m
et

ho
ds

 in
 d

en
ta

l 
he

al
th

 e
du

ca
tio

n 
am

on
g 

bl
in

d 
ch

ild
re

n.
Ef

fe
ct

 o
f o

ra
l h

ea
lth

 e
du

ca
tio

n 
by

 a
ud

io
 a

id
s, 

Br
ai

lle
 &

 ta
ct

ile
 

m
od

el
s o

n 
th

e 
or

al
 h

ea
lth

 st
at

us
 

of
 v

is
ua

lly
 im

pa
ire

d 
ch

ild
re

n 
of

 B
ho

pa
l c

ity
.

G
au

ta
m

 e
t a

l.,
 2

01
8 

[ 2
0]

 

Sa
m

e 
as

 ti
tle

.
Si

xt
y 

vi
su

al
ly

 im
pa

ir
ed

 
ch

ild
re

n 
ag

ed
 5

—
18

 y
ea

rs
 

w
er

e 
se

le
ct

ed
 a

nd
 d

iv
id

ed
 

in
to

 th
re

e 
gr

ou
ps

: G
ro

up
 

A
 (

A
ud

io
 a

id
s 

+
 B

ra
ill

e)
, 

G
ro

up
 B

 (
A

ud
io

 a
id

s 
+

 
ta

ct
ile

 m
od

el
s)

, a
nd

 G
ro

up
 

C
 (

A
ud

io
 a

id
s 

+
 B

ra
ill

e 
+

 
Ta

ct
ile

 m
od

el
s)

In
st

ru
ct

io
ns

 w
er

e 
gi

ve
n 

to
 m

ai
nt

ai
n 

go
od

 o
ra

l h
yg

ie
ne

 a
nd

 b
ru

sh
in

g 
te

ch
ni

qu
es

 w
er

e 
ex

pl
ai

ne
d 

us
in

g 
B

ra
ill

e,
 

ta
ct

ile
 m

od
el

s,
 a

nd
 a

ud
io

 a
id

s.
 A

ft
er

 
th

re
e 

m
on

th
s,

 th
e 

or
al

 h
yg

ie
ne

 s
ta

tu
s 

w
as

 re
co

rd
ed

 a
nd

 c
om

pa
re

d 
us

in
g 

th
e 

pa
tie

nt
 h

yg
ie

ne
 p

er
fo

rm
an

ce
 in

de
x

A
 d

ec
re

as
e 

in
 m

ea
n 

pl
aq

ue
 s

co
re

s 
in

 a
ll 

gr
ou

ps
, i

nd
ic

at
in

g 
im

pr
ov

ed
 o

ra
l h

yg
ie

ne
. 

H
ow

ev
er

, i
nt

er
-g

ro
up

 c
om

pa
ri

so
n 

of
 P

H
P

 in
de

x 
sc

or
es

 w
as

 n
ot

 s
ta

tis
tic

al
ly

 
si

gn
ifi

ca
nt



42
К Л И Н И Ч Е С К А Я  С Т О М А Т О Л О Г И Я

2025; 28 (1) январь—мартКариесология
Ti

tle
, A

ut
ho

r, 
Ye

ar
Ai

m
s

Sa
m

pl
e

M
et

ho
ds

Fi
nd

in
gs

D
en

ta
l d

is
ea

se
 o

ut
co

m
es

 
fo

llo
w

in
g 

a 
2-

ye
ar

 o
ra

l h
ea

lth
 

pr
om

ot
io

n 
pr

og
ra

m
 fo

r A
us

tr
al

ia
n 

ab
or

ig
in

al
 ch

ild
re

n 
an

d 
th

ei
r 

fa
m

ili
es

: A
 2

-a
rm

 p
ar

al
le

l, 
si

ng
le

-
bl

in
d,

 ra
nd

om
is

ed
 co

nt
ro

lle
d 

tr
ia

l.
Ja

m
ie

so
n 

et
 a

l.,
 2

01
8 

[ 2
1]

 

To
 re

du
ce

 c
hi

ld
re

n‘
s 

ex
pe

ri
en

ce
 

of
 d

en
ta

l d
is

ea
se

 a
t a

ge
 2

 y
ea

rs
 

th
ro

ug
h 

a 
m

ul
tif

ac
et

ed
 o

ra
l h

ea
lth

 
pr

om
ot

io
n 

in
iti

at
iv

e 
de

ve
lo

pe
d 

fo
r 

A
bo

ri
gi

na
l A

us
tr

al
ia

n 
co

m
m

un
iti

es
.

44
8 

w
om

en
 p

re
gn

an
t w

ith
 

an
 A

bo
ri

gi
na

l c
hi

ld
 w

ho
 w

er
e 

ra
nd

om
ly

 a
llo

ca
te

d 
to

 e
ith

er
 

th
e 

in
te

rv
en

tio
n 

(n
=

22
3)

 
or

 c
on

tr
ol

 g
ro

up
 (

n=
22

5)
.

T
he

 s
tu

dy
 w

as
 a

 s
in

gl
e-

bl
in

d,
 p

ar
al

le
l-

ar
m

, 
ra

nd
om

iz
ed

 c
on

tr
ol

le
d 

tr
ia

l 
th

at
 

in
cl

ud
ed

 p
ro

vi
di

ng
 d

en
ta

l c
ar

e 
to

 m
ot

h-
er

s 
du

ri
ng

 p
re

gn
an

cy
, a

pp
ly

in
g 

flu
or

id
e 

va
rn

is
h 

to
 c

hi
ld

re
n‘

s 
te

et
h 

at
 s

pe
ci

fic
 a

g-
es

, a
nd

 u
si

ng
 m

ot
iv

at
io

na
l i

nt
er

vi
ew

in
g 

al
on

g 
w

ith
 a

nt
ic

ip
at

or
y 

gu
id

an
ce

.

A
t t

he
 tw

o-
ye

ar
 fo

llo
w

-u
p,

 3
25

 m
ot

he
r-

ch
ild

 
dy

ad
s 

w
er

e 
re

ta
in

ed
, w

ith
 1

59
 in

 t
he

 in
te

r-
ve

nt
io

n 
gr

ou
p 

an
d 

16
5 

in
 th

e 
co

nt
ro

l g
ro

up
. 

T
he

 m
ea

n 
dt

 a
t 

ag
e 

tw
o 

ye
ar

s 
w

as
 0

.6
2 

fo
r 

th
e 

in
te

rv
en

tio
n 

gr
ou

p 
an

d 
0.

89
 fo

r t
he

 c
on

-
tr

ol
 g

ro
up

, s
ho

w
in

g 
im

pr
ov

em
en

ts
 in

 o
ra

l 
he

al
th

 fo
r 

A
bo

ri
gi

na
l c

hi
ld

re
n

Pr
ev

al
en

ce
 o

f d
en

ta
l c

ar
ie

s, 
or

al
 

hy
gi

en
e 

kn
ow

le
dg

e,
 st

at
us

, a
nd

 
pr

ac
tic

es
 a

m
on

g 
vi

su
al

ly
 im

pa
ire

d 
in

di
vi

du
al

s i
n 

Ch
en

na
i, 

Ta
m

il 
N

ad
u.

Jo
hn

 e
t a

l.,
 2

01
7 

[ 2
2]

 

Sa
m

e 
as

 ti
tle

. 
40

4 
vi

su
al

ly
 im

pa
ir

ed
 

in
di

vi
du

al
s 

in
 C

he
nn

ai
 

ci
ty

, T
am

il 
N

ad
u,

 a
ge

d 
be

tw
ee

n 
15

 a
nd

 3
0,

 fr
om

 fo
ur

 
ra

nd
om

ly
 s

el
ec

te
d 

sc
ho

ol
s 

fo
r 

th
e 

vi
su

al
ly

 im
pa

ir
ed

.

C
ro

ss
-s

ec
tio

na
l d

es
ig

n 
an

d 
ad

op
te

d 
W

H
O

 g
ui

de
lin

es
 fo

r 
di

ag
no

si
ng

 
de

nt
al

 c
ar

ie
s.

 D
at

a 
co

lle
ct

io
n 

in
cl

ud
ed

 
in

te
rv

ie
w

s,
 c

lin
ic

al
 e

xa
m

in
at

io
ns

, a
nd

 
or

al
 h

yg
ie

ne
 e

du
ca

tio
n.

42
%

 o
f v

is
ua

lly
 im

pa
ir

ed
 in

di
vi

du
al

s 
ha

d 
fa

ir
 o

ra
l h

yg
ie

ne
, w

ith
 a

 h
ig

h 
pr

ev
al

en
ce

 
of

 d
en

ta
l c

ar
ie

s.
 T

he
 m

ea
n 

D
M

FT
 w

as
 

4.
5±

2.
7,

 in
di

ca
tin

g 
a 

ne
ed

 fo
r 

im
pr

ov
ed

 
or

al
 h

ea
lth

 e
du

ca
tio

n 
an

d 
pr

ev
en

tiv
e 

m
ea

su
re

s.
As

se
ss

m
en

t o
f o

ra
l h

yg
ie

ne
 st

at
us

 
an

d 
pr

ev
al

en
ce

 o
f d

en
ta

l c
ar

ie
s 

an
d 

tr
au

m
at

ic
 in

ju
rie

s t
o 

an
te

rio
r 

te
et

h 
am

on
g 

vi
su

al
ly

 im
pa

ire
d 

ch
ild

re
n 

in
 C

he
nn

ai
 ci

ty
.

N
at

ar
aj

an
 e

t a
l.,

 2
02

3 
[ 7

]  

Sa
m

e 
as

 ti
tle

. 
13

0 
vi

su
al

ly
 im

pa
ir

ed
 c

hi
ld

re
n 

fr
om

 tw
o 

bl
in

d 
sc

ho
ol

s 
in

 C
he

nn
ai

 c
ity

.

C
ro

ss
-s

ec
tio

na
l d

es
ig

n 
to

 a
ss

es
s 

th
e 

or
al

 
hy

gi
en

e 
st

at
us

, d
en

ta
l 

ca
ri

es
, a

nd
 t

ra
u-

m
at

ic
 in

ju
ri

es
 to

 a
nt

er
io

r 
te

et
h 

am
on

g 
vi

-
su

al
ly

 im
pa

ir
ed

 c
hi

ld
re

n 
in

 C
he

nn
ai

 c
ity

. 
D

at
a 

on
 s

ch
oo

ls
 f

or
 b

lin
d 

ch
ild

re
n 

w
er

e 
ob

ta
in

ed
 fr

om
 “

W
el

fa
re

 o
f t

he
 d

iff
er

en
tly

 
ab

le
d—

Ta
m

il 
N

ad
u”

, a
nd

 s
ta

tis
tic

al
 s

of
t-

w
ar

e 
w

as
 u

se
d 

to
 e

st
im

at
e 

th
e 

sa
m

pl
e 

si
ze

.

54
.6

%
 o

f c
hi

ld
re

n 
ha

d 
go

od
 o

ra
l h

yg
ie

ne
, 

40
%

 h
ad

 d
en

ta
l c

ar
ie

s 
in

 p
er

m
an

en
t 

de
nt

iti
on

, a
nd

 3
5.

4%
 h

ad
 tr

au
m

at
ic

 
in

ju
ri

es
 to

 a
nt

er
io

r 
te

et
h.

Ef
fe

ct
iv

en
es

s o
f o

ra
l h

ea
lth

 
ed

uc
at

io
n 

pr
og

ra
m

 u
si

ng
 

br
ai

lle
 te

xt
 in

 a
 g

ro
up

 o
f v

is
ua

lly
 

im
pa

ire
d 

ch
ild

re
n-

be
fo

re
 a

nd
 

af
te

r c
om

pa
ris

on
 tr

ia
l.

Kh
ur

an
a 

et
 a

l.,
 2

01
9 

[ 2
3]

To
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f B
ra

ill
e 

te
xt

 a
nd

 v
er

ba
l, 

or
al

 h
yg

ie
ne

 
in

st
ru

ct
io

ns
 o

n 
th

e 
or

al
 h

ea
lth

 
st

at
us

 o
f v

is
ua

lly
 im

pa
ir

ed
 c

hi
ld

re
n.

16
5 

vi
su

al
ly

 im
pa

ir
ed

 m
al

es
 

ag
ed

 7
—

19
 y

ea
rs

 re
si

di
ng

 
in

 a
 B

lin
d 

Sc
ho

ol
 in

 N
ew

 
D

el
hi

.

N
on

ra
nd

om
iz

ed
 b

ef
or

e 
an

d 
af

te
r 

co
m

pa
ri

so
n 

tr
ia

l d
es

ig
n 

w
ith

ou
t 

co
nt

ro
ls

. O
ra

l h
ea

lth
 e

du
ca

tio
n 

w
as

 p
ro

vi
de

d 
us

in
g 

B
ra

ill
e 

te
xt

 a
nd

 
ve

rb
al

 in
st

ru
ct

io
ns

, w
ith

 a
ss

es
sm

en
ts

 
co

nd
uc

te
d 

at
 re

gu
la

r 
in

te
rv

al
s.

T
he

 s
ta

tis
tic

al
ly

 s
ig

ni
fic

an
t i

m
pr

ov
em

en
ts

 
in

 p
la

qu
e 

in
de

x 
an

d 
gi

ng
iv

al
 in

de
x 

sc
or

es
 

am
on

g 
bo

th
 c

om
pl

et
el

y 
an

d 
pa

rt
ia

lly
 

vi
su

al
ly

 im
pa

ir
ed

 c
hi

ld
re

n 

O
ra

l h
ea

lth
 st

at
us

 o
f s

tu
de

nt
s 

w
ith

 v
is

ua
l o

rh
ea

rin
g 

im
pa

irm
en

ts
 in

 N
or

th
ea

st
 C

hi
na

.
Li

 e
t a

l.,
 2

02
3 

[ 2
4]

Sa
m

e 
as

 ti
tle

.
11

8 
vi

su
al

ly
 im

pa
ir

ed
 s

tu
-

de
nt

s 
an

d 
56

 h
ea

ri
ng

 im
-

pa
ir

ed
 s

tu
de

nt
s 

w
ho

 u
nd

er
-

w
en

t o
ra

l e
xa

m
in

at
io

ns
 a

nd
 

qu
es

tio
nn

ai
re

-b
as

ed
 s

ur
ve

ys

O
ra

l e
xa

m
in

at
io

ns
 a

nd
 q

ue
st

io
nn

ai
re

 
su

rv
ey

s 
T

he
 p

re
va

le
nc

e 
of

 d
en

ta
l c

ar
ie

s 
in

 v
is

ua
lly

 
im

pa
ir

ed
 a

nd
 h

ea
ri

ng
-i

m
pa

ir
ed

 s
tu

de
nt

s 
w

as
 a

ro
un

d 
66

%
, w

ith
 v

ar
io

us
 fa

ct
or

s 
im

pa
ct

in
g 

th
ei

r 
or

al
 h

ea
lth

 s
ta

tu
s

O
ra

l h
ea

lth
 st

at
us

 a
m

on
g 

vi
su

al
ly

 im
pa

ire
d 

sc
ho

ol
ch

ild
re

n 
in

 N
or

th
ea

st
 C

hi
na

Li
u 

et
 a

l.,
 2

01
9 

[ 2
5]

To
 a

ss
es

s 
th

e 
or

al
 h

ea
lth

 s
ta

tu
s 

of
 v

is
ua

lly
 im

pa
ir

ed
 s

ch
oo

lc
hi

ld
re

n 
in

 n
or

th
ea

st
 C

hi
na

 a
nd

 in
ve

st
ig

at
e 

th
e 

in
flu

en
ci

ng
 fa

ct
or

s

10
3 

vi
su

al
ly

 im
pa

ir
ed

 
sc

ho
ol

ch
ild

re
n 

fr
om

 th
e 

on
ly

 
sp

ec
ia

l s
ch

oo
l f

or
 th

e 
bl

in
d 

in
 n

or
th

ea
st

 C
hi

na

O
ra

l e
xa

m
in

at
io

ns
 a

nd
 q

ue
st

io
nn

ai
re

 
su

rv
ey

s
A

n 
ov

er
al

l c
ar

ie
s 

pr
ev

al
en

ce
 o

f 7
8.

64
%

 
am

on
g 

vi
su

al
ly

 im
pa

ir
ed

 s
ch

oo
lc

hi
ld

re
n 

in
 n

or
th

ea
st

 C
hi

na
, w

ith
 a

 m
ea

n 
nu

m
be

r 
of

 c
ar

ie
s 

of
 2

.4
3

Pr
ev

al
en

ce
 o

f O
ra

l H
ea

lth
 S

ta
tu

s 
an

d 
N

ee
ds

 in
 In

st
itu

tio
nl

iz
ed

 
Ph

ys
ic

al
ly

 C
ha

lle
ng

ed
 C

hi
ld

re
n

M
is

hr
a 

et
 a

l.,
 2

02
1 

[ 2
6]

Sa
m

e 
as

 ti
tle

.
70

0 
ph

ys
ic

al
ly

 h
an

di
ca

pp
ed

 
ch

ild
re

n,
 w

ith
 4

00
 m

al
es

 a
nd

 
30

0 
fe

m
al

es
, a

tt
en

di
ng

 v
ar

io
us

 
sp

ec
ia

l s
ch

oo
ls

 in
 th

e 
ci

ty
.

Ep
id

em
io

lo
gi

ca
l s

ur
ve

y 
am

on
g 

ph
ys

ic
al

ly
 

ha
nd

ic
ap

pe
d 

ch
ild

re
n 

ag
ed

 6
—

15
 in

 s
pe

-
ci

al
 sc

ho
ol

s.
 O

ra
l e

xa
m

in
at

io
ns

 w
er

e 
do

ne
 

us
in

g 
st

an
da

rd
iz

ed
 m

et
ho

ds

48
.8

%
 o

f t
he

 p
hy

si
ca

lly
 c

ha
lle

ng
ed

 
ch

ild
re

n 
ha

d 
de

nt
al

 c
ar

ie
s,

 w
ith

 v
ar

yi
ng

 
pr

ev
al

en
ce

 a
m

on
g 

di
ff

er
en

t h
an

di
ca

p 
gr

ou
ps

. 
Ef

fic
ac

y 
of

 a
 M

od
ifi

ed
 A

ud
io

-
Ta

ct
ile

 P
er

fo
rm

an
ce

 Te
ch

ni
qu

e 
w

ith
 B

ra
ill

e 
(A

TP
b)

 o
n 

th
e 

O
ra

l 
H

yg
ie

ne
 S

ta
tu

s o
f V

is
ua

lly
-

Im
pa

ire
d 

Ch
ild

re
n

N
ai

r e
t a

l.,
 2

02
1 

[ 2
7]

To
 d

ev
el

op
 a

 n
ew

 o
ra

l h
ea

lth
 

ed
uc

at
io

n 
pr

og
ra

m
, s

pe
ci

fic
al

ly
 

th
e 

M
od

ifi
ed

 A
ud

io
-T

ac
til

e 
Pe

rf
or

m
an

ce
 T

ec
hn

iq
ue

 w
ith

 
B

ra
ill

e 
(A

T
P

b)
, t

o 
im

pr
ov

e 
or

al
 

hy
gi

en
e 

m
ai

nt
en

an
ce

 in
 v

is
ua

lly
-

im
pa

ir
ed

 c
hi

ld
re

n

90
 v

is
ua

lly
-i

m
pa

ir
ed

 
in

st
itu

tio
na

liz
ed

 c
hi

ld
re

n 
ag

ed
 6

—
15

 y
ea

rs
 fr

om
 

sc
ho

ol
s 

in
 s

ou
th

er
n 

In
di

a,
 

w
ith

 th
e 

ab
ili

ty
 to

 re
ad

 b
ra

ill
e 

as
 a

n 
es

se
nt

ia
l c

ri
te

ri
on

 fo
r 

in
cl

us
io

n

T
hr

ee
 d

iff
er

en
t o

ra
l h

ea
lth

 e
du

ca
tio

n 
te

ch
ni

qu
es

 w
er

e 
ut

ili
ze

d:
 A

ud
io

 M
et

ho
d 

(A
M

),
 A

ud
io

-T
ac

til
e 

Pe
rf

or
m

an
ce

 
(A

T
P

) 
Te

ch
ni

qu
e,

 a
nd

 M
od

ifi
ed

 A
T

P
b 

Te
ch

ni
qu

e.
 

T
he

 M
od

ifi
ed

 A
ud

io
-T

ac
til

e 
Pe

rf
or

m
an

ce
 

Te
ch

ni
qu

e 
w

ith
 B

ra
ill

e 
(A

T
P

b)
 s

ho
w

ed
 

th
e 

m
os

t s
ig

ni
fic

an
t r

ed
uc

tio
n 

in
 p

la
qu

e 
sc

or
es

 



432025; 28 (1) january—march

C L I N I C A L  D E N T I S T R Y  ( R U S S I A )

Cariesology

Ti
tle

, A
ut

ho
r, 

Ye
ar

Ai
m

s
Sa

m
pl

e
M

et
ho

ds
Fi

nd
in

gs
O

ra
l h

ea
lth

 b
eh

av
io

r a
nd

 it
s 

as
so

-
ci

at
io

n 
w

ith
 th

e 
Ca

rie
s 

In
de

x 
in

 v
i-

su
al

ly
 im

pa
ire

d 
ch

ild
re

n
Pu

te
ri 

et
 a

l.,
 2

02
0 

[ 2
8]

Sa
m

e 
as

 ti
tle

.
68

 s
ub

je
ct

s,
 w

ith
 3

4 
vi

su
al

ly
 

im
pa

ir
ed

 c
hi

ld
re

n 
an

d 
34

 n
on

vi
su

al
 im

pa
ir

ed
 

ch
ild

re
n,

 w
ho

 w
er

e 
se

le
ct

ed
 fr

om
 fo

ur
 s

ch
oo

ls
 

in
 S

ur
ab

ay
a,

 In
do

ne
si

a.

O
bs

er
va

tio
na

l c
ro

ss
-s

ec
tio

na
l d

es
ig

n 
an

d 
in

cl
ud

ed
 q

ue
st

io
nn

ai
re

s 
an

d 
in

tr
ao

ra
l e

xa
m

in
at

io
ns

 to
 a

ss
es

s 
or

al
 

he
al

th
 b

eh
av

io
r 

an
d 

th
e 

C
ar

ie
s 

In
de

x 
in

 v
is

ua
lly

 im
pa

ir
ed

 c
hi

ld
re

n.

T
he

 v
is

ua
lly

 im
pa

ir
ed

 g
ro

up
 h

ad
 

a 
lo

w
 C

ar
ie

s 
In

de
x 

(C
I)

 o
f 1

.5
, w

ith
 

no
 s

ig
ni

fic
an

t d
iff

er
en

ce
 in

 C
I b

et
w

ee
n 

vi
su

al
ly

 im
pa

ir
ed

 a
nd

 n
on

vi
su

al
ly

 im
pa

ir
ed

 
gr

ou
ps

. K
no

w
le

dg
e 

si
gn

ifi
ca

nt
ly

 a
ff

ec
te

d 
th

e 
C

I o
f v

is
ua

lly
 im

pa
ir

ed
 c

hi
ld

re
n.

O
ve

rv
ie

w
 o

f D
en

ta
l C

ar
ie

s S
ev

er
ity

 
an

d 
N

ut
rit

io
na

l S
ta

tu
s i

n 
Pr

es
ch

oo
l 

Ch
ild

re
n 

in
 J

at
in

an
go

r i
n 

Se
pt

em
-

be
r 2

01
4

Pu
tr

i e
t a

l.,
 2

01
6 

[ 1
3]

 

To
 in

ve
st

ig
at

e 
th

e 
pr

op
or

tio
n 

of
 d

en
ta

l c
ar

ie
s 

se
ve

ri
ty

 re
la

te
d 

to
 th

e 
nu

tr
iti

on
al

 s
ta

tu
s 

of
 c

hi
ld

re
n 

ag
ed

 3
—

5 
ye

ar
s 

in
 Ja

tin
an

go
r.

64
 c

hi
ld

re
n 

ag
ed

 3
—

5 
ye

ar
s 

se
le

ct
ed

 th
ro

ug
h 

cl
us

te
r 

ra
nd

om
 s

am
pl

in
g 

fr
om

 th
re

e 
P

re
-s

ch
oo

l E
du

ca
tio

n 
C

en
te

rs
 

in
 Ja

tin
an

go
r.

D
es

cr
ip

tiv
e 

ap
pr

oa
ch

 to
 a

ss
es

s d
en

ta
l c

ar
-

ie
s 

se
ve

ri
ty

 a
nd

 n
ut

ri
tio

na
l s

ta
tu

s 
in

 p
re

-
sc

ho
ol

 c
hi

ld
re

n 
ag

ed
 3

—
5 

ye
ar

s 
in

 J
at

i-
na

ng
or

. D
en

ta
l c

ar
ie

s w
as

 m
ea

su
re

d 
us

in
g 

th
e 

de
f-

t 
in

de
x,

 w
hi

le
 n

ut
ri

ti
on

al
 s

ta
tu

s 
w

as
 d

et
er

m
in

ed
 th

ro
ug

h 
an

th
ro

po
m

et
ri

c 
m

ea
su

re
m

en
ts

.

92
%

 o
f t

he
 c

hi
ld

re
n 

ha
d 

de
nt

al
 c

ar
ie

s,
 w

ith
 

75
%

 c
la

ss
ifi

ed
 a

s 
se

ve
re

. A
dd

iti
on

al
ly

, 
28

%
 o

f t
he

 c
hi

ld
re

n 
w

er
e 

m
ild

ly
 

un
de

rn
ou

ri
sh

ed
, w

hi
le

 7
2%

 w
er

e 
w

el
l-

no
ur

is
he

d.
 C

hi
ld

re
n 

w
ith

 s
ev

er
e 

de
nt

al
 

ca
ri

es
 w

er
e 

m
or

e 
lik

el
y 

to
 h

av
e 

m
ild

 
un

de
rn

ut
ri

tio
n.

Co
m

pa
ri

so
n 

of
 D

iff
er

en
t 

M
od

es
 

of
 O

ra
l H

ea
lth

 E
du

ca
tio

n 
in

 V
is

ua
lly

 
Im

pa
ire

d 
Ch

ild
re

n
Sa

nt
ho

sh
i, 

20
24

 [ 2
9]

To
 e

va
lu

at
e 

an
d 

co
m

pa
re

 t
he

 e
ff

ec
-

ti
ve

ne
ss

 o
f 

di
ff

er
en

t 
m

od
es

 o
f 

or
al

 
he

al
th

 e
du

ca
tio

n 
in

 im
pr

ov
in

g 
or

al
 

hy
gi

en
e 

kn
ow

le
dg

e 
an

d 
pr

ac
ti

ce
s 

am
on

g 
vi

su
al

ly
 im

pa
ir

ed
 c

hi
ld

re
n.

V
is

ua
lly

 i
m

pa
ir

ed
 c

hi
ld

re
n 

ag
ed

 8
—

15
 y

ea
rs

 w
ho

 w
er

e 
to

-
ta

lly
 b

lin
d 

(c
er

ti
fi

ed
 a

s 
10

0%
 

bl
in

d 
by

 a
n 

op
ht

ha
lm

ol
og

is
t)

 
an

d 
w

ill
in

g 
to

 p
ar

tic
ip

at
e.

 

T
he

 s
tu

dy
 d

iv
id

ed
 1

00
 v

is
ua

lly
 im

pa
ir

ed
 

ch
ild

re
n 

in
to

 fo
ur

 g
ro

up
s:

 B
ra

ill
e,

 
N

V
D

A
, B

ra
ill

e 
+

 N
V

D
A

, a
nd

 c
on

tr
ol

. 

T
he

 c
om

bi
na

tio
n 

of
 B

ra
ill

e 
an

d 
N

V
D

A
 

w
as

 th
e 

m
os

t e
ff

ec
tiv

e 
in

 im
pr

ov
in

g 
or

al
 

hy
gi

en
e 

kn
ow

le
dg

e 
an

d 
pr

ac
tic

es
.

Ef
fe

ct
 o

f 
sp

ec
ia

lly
 d

es
ig

ne
d 

or
al

 
he

al
th

 p
re

ve
nt

iv
e 

pr
og

ra
m

m
e 

on
 o

ra
l h

ea
lth

 o
f v

is
ua

lly
 im

pa
ire

d 
ch

ild
re

n:
 u

se
 o

f a
ud

io
 a

nd
 ta

ct
ile

 
ai

ds
Sa

rd
an

a 
et

 a
l.,

 2
01

9 
[ 3

0]

To
 e

du
ca

te
 a

nd
 m

ot
iv

at
e 

vi
su

al
ly

 
im

pa
ir

ed
 c

hi
ld

re
n 

to
 m

ai
nt

ai
n 

th
ei

r 
or

al
 h

ea
lth

 u
si

ng
 m

et
ho

ds
 th

at
 a

re
 

ea
sy

 fo
r 

th
em

 to
 u

nd
er

st
an

d 
an

d 
to

 e
va

lu
at

e 
th

e 
ch

an
ge

s 
in

 g
in

gi
va

l 
in

de
x,

 p
la

qu
e 

in
de

x,
 a

nd
 

kn
ow

le
dg

e,
 a

tt
itu

de
, a

nd
 p

ra
ct

ic
e 

(K
A

P
) 

ov
er

 a
 6

-m
on

th
 p

er
io

d

14
8 

vi
su

al
ly

 im
pa

ir
ed

 
ch

ild
re

n 
fr

om
 tw

o 
in

st
itu

te
s,

 
w

ith
 G

ro
up

 I 
fr

om
 

th
e 

G
ov

er
nm

en
t I

ns
tit

ut
e 

fo
r 

th
e 

B
lin

d 
in

 P
an

ip
at

 a
nd

 
G

ro
up

 II
 fr

om
 th

e 
V

oc
at

io
na

l 
R

eh
ab

ili
ta

tio
n 

an
d 

Tr
ai

ni
ng

 
C

en
te

r 
in

 L
ud

hi
an

a

A
sp

ec
ia

lly
 d

es
ig

ne
d 

or
al

 h
ea

lth
 

ed
uc

at
io

n 
pr

og
ra

m
 a

nd
 tw

o 
di

ff
er

en
t 

m
ot

iv
at

io
na

l t
ec

hn
iq

ue
s 

(t
ac

til
e 

an
d 

au
di

to
ry

) 
to

 e
du

ca
te

 v
is

ua
lly

 im
pa

ir
ed

 
ch

ild
re

n 
ov

er
 a

 6
-m

on
th

 p
er

io
d

B
ot

h 
gr

ou
ps

 s
ho

w
ed

 s
ig

ni
fic

an
t 

im
pr

ov
em

en
t i

n 
m

ea
n 

pl
aq

ue
 5

2.
7%

 a
nd

 
gi

ng
iv

al
 s

co
re

s 
62

.2
%

 a
ft

er
 th

e 
6-

m
on

th
 

ev
al

ua
tio

n.

O
ve

rv
ie

w
 o

f B
lin

d-
Ch

ild
re

n 
Ca

rie
s 

In
de

x 
in

 S
pe

ci
al

 N
ee

d 
Sc

ho
ol

s i
n 

Ci
-

m
ah

i C
ity

Sa
rw

en
da

h 
et

 a
l.,

 2
02

2 
[ 3

1]

To
 a

ss
es

s 
th

e 
ca

ri
es

 in
de

x 
in

 b
lin

d 
ch

ild
re

n 
an

d 
em

ph
as

iz
e 

th
e 

im
po

rt
an

ce
 o

f o
ra

l h
ea

lth
 

in
 th

is
 p

op
ul

at
io

n.

21
 b

lin
d 

ch
ild

re
n 

ag
ed

 6
—

12
 

fr
om

 S
LB

N
 A

 C
ite

ur
eu

p 
C

im
ah

i C
ity

 a
nd

 S
LB

N
 

A
 B

an
du

ng
 C

ity
, u

si
ng

 
co

ns
ec

ut
iv

e 
sa

m
pl

in
g.

A
 d

es
cr

ip
tiv

e 
m

et
ho

d 
w

ith
 a

 c
ro

ss
-

se
ct

io
na

l d
es

ig
n 

an
d 

co
ns

ec
ut

iv
e 

sa
m

pl
in

g 
of

 b
lin

d 
ch

ild
re

n 
ag

ed
 6

—
12

 
at

 S
LB

N
 A

 C
ite

ur
eu

p 
C

im
ah

i C
ity

 a
nd

 
SL

B
N

 A
 B

an
du

ng
 C

ity
.

T
he

 b
lin

d 
ch

ild
re

n 
in

 S
LB

N
 A

 C
ite

ur
eu

p 
C

im
ah

i C
ity

 h
ad

 a
 lo

w
 d

ef
-t

 in
de

x,
 w

hi
le

 
th

os
e 

in
 S

LB
N

 A
 B

an
du

ng
 C

ity
 h

ad
 

a 
m

od
er

at
e 

de
f-

t i
nd

ex
.

A
 m

us
ic

- 
an

d 
ga

m
e-

ba
se

d 
or

al
 

he
al

th
 e

du
ca

ti
on

 f
or

 v
is

ua
lly

 im
-

pa
ire

d 
sc

ho
ol

 c
hi

ld
re

n;
 m

ul
til

ev
el

 
an

al
ys

is
 o

f 
a 

cl
us

te
r 

ra
nd

om
iz

ed
 

co
nt

ro
lle

d 
tr

ia
l

Sh
ar

ifi
fa

rd
 e

t a
l.,

 2
02

0 
[ 3

2]

To
 c

om
pa

re
 th

e 
ef

fe
ct

iv
en

es
s 

of
 o

ra
l h

ea
lth

 e
du

ca
tio

n 
us

in
g 

th
e 

A
ud

io
 T

ac
til

e 
Pe

rf
or

m
an

ce
 

(A
T

P
) 

te
ch

ni
qu

e 
al

on
e,

 A
T

P
 

co
m

bi
ne

d 
w

ith
 o

ra
l h

ea
lth

 
ed

uc
at

io
n 

fo
r 

m
ot

he
rs

, a
nd

 
A

T
P

 a
lo

ng
 w

ith
 a

n 
ar

t p
ac

ka
ge

 
on

 th
e 

or
al

 h
ea

lth
 s

ta
tu

s 
of

 v
is

ua
lly

 
im

pa
ir

ed
 s

ch
oo

l c
hi

ld
re

n.

vi
su

al
ly

 im
pa

ir
ed

 c
hi

ld
re

n 
fr

om
 p

re
sc

ho
ol

 to
 1

0t
h 

gr
ad

e 
in

 T
eh

ra
n,

 Ir
an

, w
ith

 a
 to

ta
l 

of
 2

00
 p

ar
tic

ip
an

ts
 fr

om
 

32
 c

la
ss

es
.

St
ra

tif
ic

at
io

n 
by

 g
ra

de
 b

ef
or

e 
cl

us
te

r 
ra

nd
om

iz
at

io
n 

to
 a

ss
ig

n 
vi

su
al

ly
 

im
pa

ir
ed

 c
hi

ld
re

n 
fr

om
 th

re
e 

sc
ho

ol
s 

in
 T

eh
ra

n 
to

 th
re

e 
di

ff
er

en
t g

ro
up

s 
re

ce
iv

in
g 

di
ff

er
en

t o
ra

l h
ea

lth
 e

du
ca

tio
n 

in
te

rv
en

tio
ns

.

20
0 

vi
su

al
ly

 im
pa

ir
ed

 c
hi

ld
re

n,
 w

ith
 a

 h
ig

h 
re

sp
on

se
 ra

te
 o

f 9
5—

99
%

. T
he

 m
ea

n 
ag

e 
of

 th
e 

ch
ild

re
n 

w
as

 1
2.

29
 y

ea
rs

, w
ith

 
m

or
e 

m
al

es
 th

an
 fe

m
al

es
 p

ar
tic

ip
at

in
g.

 
T

he
 in

ci
de

nc
e 

of
 b

le
ed

in
g 

on
 p

ro
bi

ng
 w

as
 

69
.7

%
, a

nd
 th

e 
m

ea
n 

O
ra

l H
yg

ie
ne

 In
de

x-
Si

m
pl

ifi
ed

 (
O

H
I-

S)
 w

as
 1

.9
9.

 T
he

 s
tu

dy
 

fo
un

d 
im

pr
ov

em
en

ts
 in

 O
H

I-
S 

ov
er

 ti
m

e 
in

 a
ll 

th
re

e 
gr

ou
ps

.
As

se
ss

m
en

t 
of

 d
en

ta
l c

ar
ie

s,
 o

ra
l 

hy
gi

en
e 

st
at

us
, t

ra
um

at
ic

 d
en

ta
l 

in
ju

rie
s a

nd
 p

ro
vi

si
on

 o
f b

as
ic

 o
ra

l 
he

al
th

 c
ar

e 
am

on
g 

vi
su

al
ly

 i
m

-
pa

ire
d 

ch
ild

re
n 

of
 E

as
te

rn
 O

di
sh

a
Su

re
sa

n 
et

 a
l.,

 2
01

7 
[ 3

3]

Sa
m

e 
as

 ti
tle

.
23

8 
vi

su
al

ly
 im

pa
ir

ed
 c

hi
l-

dr
en

 fr
om

 in
st

itu
tio

na
liz

ed
 

sp
ec

ia
l s

ch
oo

ls
 in

 e
as

te
rn

 
O

di
sh

a,
 w

ith
 a

 to
ta

l p
op

ul
a-

tio
n 

of
 2

50
 c

hi
ld

re
n.

A
 d

es
cr

ip
tiv

e,
 c

ro
ss

-s
ec

tio
na

l d
es

ig
n 

w
ith

 
a 

un
iv

er
sa

l 
sa

m
pl

in
g 

pr
ot

oc
ol

. C
lin

ic
al

 
ex

am
in

at
io

ns
 w

er
e 

co
nd

uc
te

d 
us

in
g 

A
D

A
 

Ty
pe

 I
II

 c
ri

te
ri

a,
 a

nd
 d

at
a 

w
er

e 
co

lle
ct

ed
 

th
ro

ug
h 

a 
st

ru
ct

ur
ed

 q
ue

st
io

nn
ai

re
 a

nd
 

or
al

 h
ea

lth
 a

ss
es

sm
en

ts
.

A
 h

ig
h 

pr
ev

al
en

ce
 o

f d
en

ta
l c

ar
ie

s,
 

tr
au

m
at

ic
 d

en
ta

l i
nj

ur
ie

s,
 a

nd
 p

oo
r 

or
al

 
hy

gi
en

e 
am

on
g 

vi
su

al
ly

 im
pa

ir
ed

 c
hi

ld
re

n 
in

 e
as

te
rn

 O
di

sh
a.

 



44
К Л И Н И Ч Е С К А Я  С Т О М А Т О Л О Г И Я

2025; 28 (1) январь—мартКариесология
Ti

tle
, A

ut
ho

r, 
Ye

ar
Ai

m
s

Sa
m

pl
e

M
et

ho
ds

Fi
nd

in
gs

Ef
fe

ct
iv

en
es

s o
f d

iff
er

en
t o

ra
l 

he
al

th
 e

du
ca

tio
n 

in
te

rv
en

tio
ns

 
in

 v
is

ua
lly

 im
pa

ire
d 

sc
ho

ol
 

ch
ild

re
n

Ti
w

ar
i e

t a
l.,

 2
01

9 
[ 1

0]

To
 im

pr
ov

e 
th

e 
kn

ow
le

dg
e,

 
at

tit
ud

e,
 p

ra
ct

ic
es

 (
K

A
P

),
 a

nd
 o

ra
l 

hy
gi

en
e 

st
at

us
 in

 v
is

ua
lly

 im
pa

ir
ed

 
sc

ho
ol

 c
hi

ld
re

n 
us

in
g 

di
ff

er
en

t 
in

te
rv

en
tio

ns
 s

uc
h 

as
 th

e 
A

ud
io

 
Ta

ct
ile

 P
er

fo
rm

an
ce

 te
ch

ni
qu

e 
(A

T
P

),
 B

ra
ill

e,
 a

nd
 a

 c
om

bi
na

tio
n 

of
 b

ot
h 

m
et

ho
ds

.

90
 v

is
ua

lly
 im

pa
ir

ed
 c

hi
ld

re
n 

ag
ed

 1
2—

15
 y

ea
rs

 fr
om

 
a 

sc
ho

ol
 in

 M
ah

ar
as

ht
ra

 w
er

e 
se

le
ct

ed
 fo

r 
th

e 
st

ud
y 

th
ro

ug
h 

a 
no

nr
an

do
m

iz
ed

 m
et

ho
d 

an
d 

di
vi

de
d 

in
to

 th
re

e 
gr

ou
ps

 
fo

r 
th

e 
in

te
rv

en
tio

ns
.

A
 n

on
ra

nd
om

iz
ed

 in
te

rv
en

tio
na

l d
es

ig
n 

w
ith

 th
re

e 
gr

ou
ps

 o
f v

is
ua

lly
 im

pa
ir

ed
 

ch
ild

re
n.

 D
iff

er
en

t o
ra

l h
ea

lth
 e

du
ca

tio
n 

in
te

rv
en

tio
ns

, i
nc

lu
di

ng
 A

T
P,

 B
ra

ill
e,

 
an

d 
a 

co
m

bi
na

tio
n 

of
 b

ot
h,

 w
er

e 
im

pl
em

en
te

d 
to

 a
ss

es
s 

th
ei

r 
im

pa
ct

 
on

 o
ra

l h
yg

ie
ne

 s
ta

tu
s 

an
d 

K
A

P
 s

co
re

s.

T
he

 im
pr

ov
em

en
ts

 in
 o

ra
l h

yg
ie

ne
 s

ta
tu

s 
an

d 
kn

ow
le

dg
e,

 a
tt

itu
de

, a
nd

 p
ra

ct
ic

es
 

(K
A

P
) 

sc
or

es
 in

 v
is

ua
lly

 im
pa

ir
ed

 s
ch

oo
l 

ch
ild

re
n 

af
te

r 
re

ce
iv

in
g 

di
ff

er
en

t o
ra

l 
he

al
th

 e
du

ca
tio

n 
in

te
rv

en
tio

ns
.

Kn
ow

le
dg

e,
 A

tt
itu

de
, a

nd
 P

ra
ct

ic
e 

of
 P

ed
ia

tr
ic

 D
en

tis
ts

 R
eg

ar
di

ng
 

O
ra

l H
ea

lth
 M

an
ag

em
en

t 
of

 V
is

ua
lly

 Im
pa

ire
d 

Ch
ild

re
n

Ty
ag

i e
t a

l.,
 2

02
3 

[ 3
4]

Sa
m

e 
as

 ti
tle

.
51

1 
pe

di
at

ri
c 

de
nt

is
ts

 
fr

om
 v

ar
io

us
 c

on
tin

en
ts

, 
w

ith
 th

e 
m

aj
or

ity
 b

ei
ng

 
po

st
gr

ad
ua

te
 s

tu
de

nt
s 

pr
ac

tic
in

g 
in

 th
e 

pr
iv

at
e 

se
ct

or

A
n 

ob
se

rv
at

io
na

l c
ro

ss
-s

ec
tio

na
l d

es
ig

n 
w

ith
 a

n 
on

lin
e 

su
rv

ey
 q

ue
st

io
nn

ai
re

 
to

 a
ss

es
s 

pe
di

at
ri

c 
de

nt
is

ts
‘ k

no
w

le
dg

e,
 

at
tit

ud
es

, a
nd

 p
ra

ct
ic

es
 re

la
te

d 
to

 m
an

ag
in

g 
or

al
 h

ea
lth

 in
 v

is
ua

lly
 

im
pa

ir
ed

 c
hi

ld
re

n

T
he

 p
ed

ia
tr

ic
 d

en
tis

ts
 h

ad
 li

m
ite

d 
kn

ow
le

dg
e 

an
d 

pr
ac

tic
es

 in
 m

an
ag

in
g 

or
al

 h
ea

lth
 in

 v
is

ua
lly

 im
pa

ir
ed

 c
hi

ld
re

n,
 

hi
gh

lig
ht

in
g 

th
e 

ne
ed

 fo
r 

im
pr

ov
ed

 
ed

uc
at

io
n 

an
d 

tr
ai

ni
ng

 in
 th

is
 a

re
a

Im
pa

ct
 o

f d
en

ta
l c

ar
ie

s s
ev

er
ity

 
an

d 
ac

tiv
ity

 o
n 

or
al

 h
ea

lth
-r

el
at

ed
 

qu
al

ity
 o

f l
ife

 a
m

on
g 

ch
ild

re
n 

ag
ed

 8
—

11
 y

ea
rs

do
 O

liv
ei

ra
 e

t a
l.,

 2
02

3 
[ 3

5]

Sa
m

e 
as

 ti
tle

.
11

9 
ch

ild
re

n 
ag

ed
 8

 
to

 1
1 

ye
ar

s 
fr

om
 P

el
ot

as
, 

so
ut

he
rn

 B
ra

zi
l.

T
he

 o
bs

er
va

tio
na

l s
tu

dy
 fo

llo
w

ed
 

ST
R

O
B

E 
gu

id
el

in
es

. D
at

a 
co

lle
ct

io
n 

oc
cu

rr
ed

 b
et

w
ee

n 
Ju

ly
 2

01
9 

an
d 

Fe
br

ua
ry

 2
02

0,
 w

ith
 e

th
ic

al
 a

pp
ro

va
l 

ob
ta

in
ed

.

92
.4

4%
 o

f c
hi

ld
re

n 
ev

al
ua

te
d 

ha
d 

de
nt

al
 

ca
ri

es
, w

ith
 3

9.
5%

 h
av

in
g 

se
ve

re
 c

ar
io

us
 

le
si

on
s,

 3
4.

45
%

 w
ith

 in
iti

al
 c

ar
io

us
 le

si
on

s,
 

an
d 

18
.4

9%
 w

ith
 m

od
er

at
e 

le
si

on
s.

Im
pa

ct
 o

f u
nt

re
at

ed
 d

en
ta

l c
ar

ie
s 

on
 o

ra
l h

ea
lth

-r
el

at
ed

 q
ua

lit
y 

of
 li

fe
 o

f c
hi

ld
re

n 
w

ith
 sp

ec
ia

l 
he

al
th

 ca
re

 n
ee

ds
Fa

ke
r e

t a
l.,

 2
01

8 
[ 3

6]

To
 e

va
lu

at
e 

th
e 

im
pa

ct
 o

f u
nt

re
at

ed
 

de
nt

al
 c

ar
ie

s,
 a

lo
ng

 w
ith

 s
ex

, 
ag

e,
 a

nd
 s

oc
io

ec
on

om
ic

 fa
ct

or
s,

 
on

 th
e 

or
al

 h
ea

lth
-r

el
at

ed
 q

ua
lit

y 
of

 li
fe

 (
O

H
R

Q
oL

) 
of

 c
hi

ld
re

n 
w

ith
 

sp
ec

ia
l h

ea
lth

 c
ar

e 
ne

ed
s 

(S
H

C
N

)

12
8 

ch
ild

re
n 

w
ith

 s
pe

ci
al

 
he

al
th

 c
ar

e 
ne

ed
s 

(S
H

C
N

) 
ag

ed
 1

 to
 9

 y
ea

rs
 w

ho
 

pa
rt

ic
ip

at
ed

 in
 th

e 
re

se
ar

ch

A
 c

ro
ss

-s
ec

tio
na

l d
es

ig
n 

w
ith

 
a 

co
nv

en
ie

nc
e 

sa
m

pl
e 

of
 c

hi
ld

re
n 

w
ith

 
sp

ec
ia

l h
ea

lth
 c

ar
e 

ne
ed

s 
(S

H
C

N
) 

in
 B

ra
zi

l, 
as

se
ss

in
g 

th
ei

r 
or

al
 h

ea
lth

-
re

la
te

d 
qu

al
ity

 o
f l

ife
 (

O
H

R
Q

oL
) 

68
.7

5%
 o

f c
hi

ld
re

n 
w

ith
 s

pe
ci

al
 h

ea
lth

 
ca

re
 n

ee
ds

 (
SH

C
N

) 
ex

pe
ri

en
ce

 w
ith

 c
ar

ie
s 

se
ve

ri
ty

 b
ei

ng
 a

ss
oc

ia
te

d 
w

ith
 a

 n
eg

at
iv

e 
im

pa
ct

 o
n 

O
H

R
Q

oL

O
ra

l h
ea

lth
 st

at
us

 a
nd

 
tr

ea
tm

en
t n

ee
ds

 a
m

on
g 

de
af

, 
m

ut
e 

an
d 

vi
su

al
ly

 im
pa

ire
d 

ch
ild

re
n 

of
 G

ul
ba

rg
a 

di
st

ric
t —

 
A 

po
pu

la
tio

n 
ba

se
d 

cr
os

s 
se

ct
io

na
l s

tu
dy

G
ou

d 
et

 a
l.,

 2
02

1 
[ 3

7]

Sa
m

e 
as

 ti
tle

.
28

4 
sc

ho
ol

 c
hi

ld
re

n 
ag

ed
 

6—
24

 y
ea

rs
, c

om
pr

is
in

g 
de

af
, 

m
ut

e,
 a

nd
 v

is
ua

lly
 im

pa
ir

ed
 

ch
ild

re
n.

A
 c

ro
ss

-s
ec

tio
na

l s
tu

dy
 w

as
 c

on
du

ct
ed

 
us

in
g 

a 
st

ru
ct

ur
ed

 q
ue

st
io

nn
ai

re
 

to
 g

at
he

r 
de

m
og

ra
ph

ic
 d

at
a 

an
d 

or
al

 
hy

gi
en

e 
pr

ac
tic

es
. C

lin
ic

al
 e

xa
m

in
at

io
ns

 
w

er
e 

pe
rf

or
m

ed
 u

si
ng

 W
H

O
 a

ss
es

sm
en

t 
fo

rm
s 

to
 a

ss
es

s 
or

al
 h

ea
lth

 s
ta

tu
s 

an
d 

tr
ea

tm
en

t n
ee

ds

T
he

 m
aj

or
ity

 o
f c

hi
ld

re
n 

la
ck

ed
 k

no
w

le
dg

e 
ab

ou
t d

en
ta

l c
ar

ie
s 

an
d 

gu
m

 d
is

ea
se

. 
V

is
ua

lly
 im

pa
ir

ed
 c

hi
ld

re
n 

ha
d 

hi
gh

er
 

m
ea

n 
O

H
I-

S 
sc

or
es

 c
om

pa
re

d 
to

 d
ea

f a
nd

 
m

ut
e 

ch
ild

re
n.

 D
ea

f a
nd

 m
ut

e 
ch

ild
re

n 
sh

ow
ed

 a
 h

ig
he

r 
pe

rc
en

ta
ge

 o
f h

ea
lth

y 
pe

ri
od

on
tiu

m
Ef

fe
ct

iv
en

es
s o

f D
iff

er
en

t 
Ed

uc
at

io
na

l M
et

ho
ds

 o
n 

O
ra

l 
H

ea
lth

 in
 7

—
13

-Y
ea

r-
O

ld
 V

is
ua

lly
 

Im
pa

ire
d 

Ch
ild

re
n 

in
 Te

hr
an

: 
A 

Ra
nd

om
iz

ed
 Tr

ia
l

M
as

ou
m

i e
t a

l.,
 2

02
1 

[ 1
1]

Sa
m

e 
as

 ti
tle

.
88

 v
is

ua
lly

 im
pa

ir
ed

 c
hi

ld
re

n 
ag

ed
 7

 to
 1

3 
ye

ar
s 

fr
om

 
el

em
en

ta
ry

 s
ch

oo
ls

 fo
r 

vi
su

al
ly

 im
pa

ir
ed

 c
hi

ld
re

n.

A
 c

lin
ic

al
 tr

ia
l d

es
ig

n 
an

d 
in

cl
ud

ed
 

ve
rb

al
-t

ac
til

e,
 v

er
ba

l-
br

ai
lle

, 
m

ul
tis

en
so

ry
, a

nd
 c

on
tr

ol
 g

ro
up

s 

A
ll 

gr
ou

ps
 e

xp
er

ie
nc

ed
 a

 d
ec

re
as

e 
in

 p
la

qu
e 

an
d 

gi
ng

iv
al

 in
di

ce
s,

 w
ith

 
th

e 
m

ul
tis

en
so

ry
 g

ro
up

 d
em

on
st

ra
tin

g 
th

e 
m

os
t s

ig
ni

fic
an

t r
ed

uc
tio

n.

O
ra

l H
yg

ie
ne

 S
ta

tu
s, 

Sa
liv

ar
y 

an
d 

M
ic

ro
bi

ol
og

ic
al

 P
ar

am
et

er
s 

Am
on

g 
Vi

su
al

ly
 Im

pa
ire

d 
an

d 
N

or
m

al
-S

ig
ht

ed
 C

hi
ld

re
n 

Af
te

r 
Sp

ec
ia

liz
ed

 O
ra

l H
ea

lth
 E

du
ca

tio
n:

 
An

 In
te

rv
en

tio
na

l S
tu

dy
D

es
hp

an
de

 e
t a

l.,
 2

02
4 

[ 3
8]

Sa
m

e 
as

 ti
tle

.
50

 p
ar

tic
ip

an
ts

, w
ith

 
25

 v
is

ua
lly

 im
pa

ir
ed

 c
hi

ld
re

n 
(G

ro
up

 A
) 

an
d 

25
 n

or
m

al
-

si
gh

te
d 

ch
ild

re
n 

(G
ro

up
 B

),
 

ag
ed

 b
et

w
ee

n 
12

 a
nd

 1
5 

ye
ar

s.

Si
m

pl
e 

ra
nd

om
 s

am
pl

in
g 

to
 s

el
ec

t 
25

 v
is

ua
lly

 im
pa

ir
ed

 c
hi

ld
re

n 
(G

ro
up

 A
) 

an
d 

25
 n

or
m

al
-s

ig
ht

ed
 c

hi
ld

re
n 

(G
ro

up
 

B
) 

ag
ed

 1
2 

to
 1

5 
ye

ar
s.

 

V
is

ua
lly

 im
pa

ir
ed

 c
hi

ld
re

n 
de

m
on

st
ra

te
d 

gr
ea

te
r 

im
pr

ov
em

en
ts

 in
 s

al
iv

ar
y 

pH
, 

bu
ff

er
in

g 
ca

pa
ci

ty
, a

nd
 S

tr
ep

to
co

cc
us

 
m

ut
an

s 
co

un
t c

om
pa

re
d 

to
 n

or
m

al
-

si
gh

te
d 

ch
ild

re
n,

 w
hi

le
 n

or
m

al
-s

ig
ht

ed
 

ch
ild

re
n 

sh
ow

ed
 a

 g
re

at
er

 re
du

ct
io

n 
in

 L
ac

to
ba

ci
llu

s 
ac

id
op

hi
lu

s 
co

un
t.



452025; 28 (1) january—march

C L I N I C A L  D E N T I S T R Y  ( R U S S I A )

Cariesology

Furthermore, dietary habits and nutritional status have 
been identified as significant factors contributing to the de-
velopment of dental caries in children. Research by Putri 
et al. (2016) reported a high prevalence of dental caries 
in preschool children and emphasized the importance of nu-
tritional status in relation to dental health [13]. Poor dietary 
choices, high sugar consumption, and inadequate nutrition 
can increase the risk of dental caries in visually impaired 
children, underscoring the need for promoting healthy 
eating habits and nutritional education in this population. 
In conclusion, the causes of dental caries in visually impaired 
children are complex and multifaceted, involving factors 
such as challenges in maintaining oral hygiene, limited ac-
cess to dental care, parental influences, socioeconomic sta-
tus, dietary habits, and nutritional status. Addressing these 
factors through targeted interventions, education, and ac-
cess to appropriate dental services is essential to prevent and 
reduce the prevalence of dental caries in visually impaired 
children, ultimately improving their oral health outcomes.

Impact of dental caries on the quality 
of life of visually impaired children
Quality of life encompasses an individual’s overall well-
being and satisfaction with various aspects of life, includ-
ing physical, social, and mental health, appearance, and 
interpersonal relations. It involves the subjective evalua-
tion of one’s life circumstances, happiness, and fulfillment 
across different domains, reflecting the individual’s percep-
tion of their health and life experiences [23]. In the context 
of oral health, quality of life is influenced by factors such 
as oral diseases, pain, functional limitations, and psychologi-
cal well-being, underscoring the significance of maintaining 
good oral health for overall quality of life [37].

Dental caries can have a significant negative impact 
on the quality of life of visually impaired children. Research 
has shown that untreated dental caries is associated with var-
ious detrimental effects that can affect the overall well-being 
of children with special needs, including those who are visu-
ally impaired [36]. Studies have indicated that severe dental 
caries can lead to discomfort, toothache, changes in body 
weight, and growth, all of which contribute to a decline 
in the Oral Health-Related Quality of Life (OHRQoL) of af-
fected children and their families [41]. The impact of dental 
caries on children’s quality of life is well-documented and 
is linked to factors such as pain, impaired function, and even 
loss of school days [42].

Moreover, the negative consequences of dental caries 
on the quality of life of children, particularly in preschool-
ers, have been highlighted in various studies. Additionally, 
the severity and activity of dental caries have been shown 
to lead to pain, functional impairment, and other nega-
tive effects on the oral health-related quality of life among 
children aged 8—11 years [35]. In the context of visually 
impaired children, the challenges posed by dental caries 
can be exacerbated due to limitations in performing activi-
ties that require vision assistance, such as maintaining oral 
hygiene practices like brushing teeth [31]. This can result 
in multiple dental problems, including caries, which can 
further deteriorate the quality of life of visually impaired 
children. The association between dental caries and oral 

health-related quality of life in disabled children has been 
extensively studied, revealing a substantial negative impact 
on various domains related to quality of life [43]. The pres-
ence of dental caries has been linked to reduced school per-
formance and social life in children, highlighting the far-
reaching consequences of untreated tooth decay [44].

In conclusion, dental caries can significantly diminish 
the quality of life of visually impaired children by causing 
pain, discomfort, functional limitations, and other chal-
lenges that affect their overall well-being. Early detection, 
prevention, and treatment of dental caries are crucial in miti-
gating these negative impacts and improving the oral health-
related quality of life of children with visually impaired.

Internal factors
The risk factors and prevalence of dental caries are influ-
enced by various internal factors. These internal factors 
encompass aspects such as oral hygiene knowledge and 
behaviors [11, 22, 28, 30]. The ability to detect early signs 
of caries development, such as discoloration, is compro-
mised in visually impaired individuals, leading to delayed 
intervention and increased susceptibility to dental caries [7]. 
Additionally, the physical constraints and lack of clean-
ing habits among visually impaired children contribute 
to a higher prevalence of dental caries and gingival dis-
eases [30]. Furthermore, the oral health status and treat-
ment needs among visually impaired children are influenced 
by factors such as urease activity in saliva and plaque, which 
can act as endogenous protection against dental caries [2]. 
Salivary parameters, including urease activity, play a crucial 
role in maintaining oral health and preventing caries in this 
population [38].

In conclusion, internal factors such as oral hygiene prac-
tices, the ability to detect early signs of caries development, 
and physical constraints and lack of cleaning habits play 
a crucial role in influencing the prevalence of dental caries 
among visually impaired individuals. By addressing these 
internal factors through targeted interventions and special-
ized care, it is possible to enhance the oral health status and 
overall well-being of visually impaired individuals.

External factors
Research has emphasized the importance of family support 
in promoting oral health practices and improving the quality 
of life of visually impaired children. Studies have shown that 
family members play a crucial role in assisting visually im-
paired children with daily oral hygiene routines, reinforcing 
positive oral health behaviors, and ensuring regular dental 
check-ups, which can significantly influence the prevention 
of dental caries and the overall oral health status of these 
children [21]. Moreover, the effectiveness of oral health 
promotion programs involving family participation has been 
demonstrated in enhancing dental health outcomes among 
visually impaired children. Interventions focusing on provid-
ing dental care to mothers during pregnancy, applying fluo-
ride varnish to children’s teeth, and delivering motivational 
interviewing alongside anticipatory guidance have shown 
positive results in reducing the prevalence of dental caries 
and improving oral health among visually impaired chil-
dren and their families [21]. This highlights the importance 
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of involving families in oral health initiatives to support 
the well-being of visually impaired children.

Additionally, studies have indicated that family sup-
port and participation in oral health education programs 
can lead to improved oral hygiene knowledge and prac-
tices among visually impaired children. Educational in-
terventions utilizing a combination of Braille and NVDA 
(NonVisual Desktop Access) have been effective in edu-
cating and motivating visually impaired children about 
maintaining oral hygiene, underscoring the positive impact 
of family-supported educational approaches on oral health 
outcomes [29]. By incorporating family-friendly educa-
tional materials and strategies, researchers aim to empower 
families to actively engage in promoting the oral health 
of visually impaired children.

Furthermore, the evaluation of oral health status and 
care needs among visually impaired children has highlighted 
the significance of family support in addressing the chal-
lenges faced by this population. Families of visually im-
paired children may encounter difficulties in accessing oral 
health information and services, emphasizing the necessity 
for tailored educational programs involving family members 
in promoting oral health awareness and self-care practic-
es [15]. By equipping families with the essential knowledge 
and resources to support the oral health needs of visually 
impaired children, researchers aim to enhance the quality 
of life and overall well-being of this vulnerable population. 
Research has emphasized the importance of ensuring that vi-
sually impaired children have sufficient access to oral health 
services, including regular dental check-ups, preventive care, 
and treatment for dental issues, to enhance oral health and 
overall well-being [19]. Access to specialized oral health 
services tailored to the needs of visually impaired children 
is crucial in addressing dental caries and improving the qual-
ity of life within this population.

Additionally, studies have highlighted the importance 
of effective oral health education interventions in improv-
ing access to oral health services for visually impaired chil-
dren. Educational programs utilizing sensory input methods, 
such as audio aids, Braille, and tactile models, have been 
pivotal in providing essential oral health information and 
promoting access to oral health services for visually impaired 
children [22]. By incorporating innovative educational tech-
niques that cater to the unique needs of visually impaired 
individuals, researchers aim to enhance access to oral health 
resources and services, ultimately influencing the relation-
ship between dental caries and quality of life in this popula-
tion. Furthermore, the efficacy of oral health educational 
interventions in enhancing access to oral health services for 
visually impaired children has been demonstrated in various 
studies.

Interventions focusing on oral health education in in-
stitutionalized settings for visually impaired children have 
shown positive outcomes in improving access to oral health 
information and services, leading to enhancements in oral 
hygiene status and practices [10]. By implementing targeted 
educational programs that improve access to oral health 
resources, researchers aim to bridge the gap in oral health 

services for visually impaired children and promote better 
oral health outcomes. The assessment of oral health status 
and care needs among visually impaired children has under-
scored the significance of addressing barriers to accessing 
oral health services. Factors such as lack of awareness, lim-
ited availability of specialized oral health care facilities, and 
challenges in communication with healthcare providers can 
impede access to essential oral health services for visually 
impaired children [9]. By identifying and addressing these 
access barriers through tailored interventions and educa-
tional programs, researchers aim to enhance oral health 
outcomes and improve the quality of life for visually im-
paired children.

Social environmental factors are crucial in influencing 
the relationship between dental caries and quality of life 
in visually impaired children. Access to social support sys-
tems, community resources, and societal attitudes towards 
oral health significantly impact the oral health outcomes and 
overall well-being of visually impaired children. Research 
has highlighted the importance of social environmental fac-
tors in shaping oral health behaviors, access to oral health 
services, and the quality of oral health education for this 
vulnerable population [10]. Studies have demonstrated that 
social environmental factors, such as family support, peer 
influence, and community engagement, can positively influ-
ence oral health practices and outcomes in visually impaired 
children. Family involvement in oral health care, encour-
agement from peers to maintain good oral hygiene, and 
community initiatives promoting oral health awareness can 
enhance the quality of life and oral health status of visu-
ally impaired children [19]. By fostering a supportive social 
environment that values oral health and promotes positive 
oral health behaviors, researchers aim to mitigate the impact 
of dental caries and improve the overall well-being of visu-
ally impaired children.

Moreover, the effectiveness of oral health education 
interventions in addressing social environmental factors 
has been shown in various studies. Educational programs 
utilizing sensory input methods, community outreach ini-
tiatives, and peer support networks have shown promise 
in improving access to oral health resources, promoting 
oral health awareness, and enhancing oral hygiene prac-
tices among visually impaired children [5]. By incorporat-
ing social environmental factors into oral health education 
programs, researchers aim to create a supportive ecosys-
tem that empowers visually impaired children to prioritize 
their oral health and well-being. Assessment of oral health 
status and care needs among visually impaired children 
has emphasized the importance of considering social en-
vironmental factors in oral health interventions. Factors 
such as social deprivation, limited access to dental services, 
and community infrastructure can impact the oral health 
outcomes of blind children [22]. By addressing these social 
determinants of health through targeted interventions and 
community-based programs, researchers aim to improve ac-
cess to oral health services, reduce the prevalence of dental 
caries, and enhance the quality of life for visually impaired 
children.
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In conclusion, research underscores the critical role 
of family support in promoting oral health practices and 
improving the quality of life for visually impaired children. 
Family involvement is pivotal in assisting with daily oral 
hygiene routines, reinforcing positive behaviors, and en-
suring regular dental check-ups, which significantly influ-
ence the prevention of dental caries. Effective oral health 
promotion programs that involve family participation, such 
as those providing prenatal dental care and motivational in-
terviewing, have shown substantial improvements in dental 
health outcomes. Moreover, educational interventions using 
Braille and audio aids have proven successful in enhancing 
oral hygiene knowledge and practices among visually im-
paired children. Addressing barriers to oral health services 
through tailored educational programs that incorporate 
sensory methods can bridge gaps in access and promote 
better oral health outcomes. Social environmental factors, 
including family support, peer influence, and community 
engagement, also play a crucial role in shaping oral health 
behaviors and improving the overall well-being of visually 
impaired children. By fostering supportive social environ-
ments and utilizing innovative educational approaches, re-
searchers aim to enhance oral health and quality of life for 
this vulnerable population.

Recommendations for effective interventions 
for the prevention of dental caries
Some recommendations for effective interventions for pre-
venting dental caries in visually impaired children are:

1) Utilization of multisensory input methods for educa-
tional interventions such as audio aids, Braille, and 
tactile models, to provide comprehensive oral health 
education to visually impaired children [10, 16, 19, 20, 
23, 27, 30, 33]. This approach can enhance the under-
standing and retention of oral health information, lead-
ing to improved oral hygiene practices and reduced risk 
of dental caries.

2) Integrate innovative educational techniques, such 
as music-based and game-based oral health education, 
to engage visually impaired children and make oral 
health education more interactive and enjoyable [32, 
45]. By incorporating fun and engaging elements into 
educational programs, children are more likely to retain 
information and adopt positive oral health behaviors.

3) Encourage family members to actively participate in oral 
health education programs and support the oral hygiene 
practices of visually impaired children. Family support 
plays a crucial role in reinforcing good oral health habits 
and ensuring regular dental check-ups, which are es-
sential for preventing dental caries.

4) Implement community-based oral health promotion 
programs that target visually impaired children and 
provide access to essential oral health resources and 
services. By engaging with the community and raising 
awareness about oral health, these initiatives can help 
improve oral hygiene practices and reduce the preva-
lence of dental caries in this population.

5) Develop specialized oral health preventive programs 
tailored to the unique needs of visually impaired chil-
dren, incorporating audio and tactile aids to enhance 
oral hygiene practices [5]. These programs can focus 
on practical skills and techniques that are accessible and 
effective for visually impaired individuals.

6) Emphasize the importance of early identification of den-
tal caries coupled with effective oral health promotion 
programs to provide practical knowledge to visually im-
paired children [22]. Early intervention can help prevent 
the progression of dental caries and promote better oral 
health outcomes in this population.

7) Encourage regular dental check-ups for visually im-
paired children to monitor their oral health status, de-
tect any early signs of dental caries, and provide timely 
interventions [21]. Routine dental visits are essential for 
maintaining oral health and preventing the development 
of dental caries.

8) Focus on promoting effective oral hygiene practices, 
such as proper tooth brushing techniques and the use 
of fluoride products, to prevent dental caries in visually 
impaired children [17]. By equipping visually impaired 
children with the necessary knowledge and tools to en-
gage in self-care practices, researchers aim to empower 
them to uphold good oral hygiene and prevent the oc-
currence of dental caries [9]. Providing hands-on dem-
onstrations and practical guidance can help reinforce 
good oral hygiene habits.
Effective interventions for preventing dental caries 

in visually impaired children should encompass a holistic 
approach that includes multisensory input methods, innova-
tive educational techniques, family involvement, community 
outreach initiatives, specialized oral health programs, early 
identification and intervention, regular dental check-ups, 
and promotion of oral hygiene practices. By addressing 
these key areas, healthcare providers and educators can work 
towards improving oral health outcomes and enhancing 
the quality of life for visually impaired children.

CONCLUSION

Visually impaired children have a high prevalence of dental 
caries due to challenges in maintaining oral hygiene, delayed 
detection, and inadequate access to dental care. Poor di-
etary habits and nutritional status further increase their risk. 
Comprehensive interventions, including multisensory edu-
cational methods and innovative techniques, are essential 
for improving oral health outcomes. Family support plays 
a crucial role in promoting good oral hygiene and ensuring 
regular dental check-ups. Community-based programs and 
specialized preventive care tailored to visually impaired chil-
dren are also important. Early detection and effective oral 
hygiene practices are vital for maintaining their oral health 
and overall well-being.
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