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ABSTRACT
Introduction: Hearing impairments are often asso-

ciated with communication difficulties, which can hinder
effective health education and the implementation of pro-
grams for proper oral hygiene and dental disease preven-
tion.

Aim: To assess the impact of oral hygiene, dietary
patterns, and socioeconomic factors on dental caries preva-
lence in children with varying grades of hearing impair-
ment

Materials and methods: The objects of the study
were 58 children (7 to 10 years) – 21 healthy children with-
out hearing impairment,19 with mild and moderate hear-
ing loss (they can’t hear sounds below 20- 65 dB), 18 with
severe and profound hearing loss (65 + dB).  A comprehen-
sive dental examination and professional oral hygiene were
carried out on each child, during which the social status
and eating habits were assessed through responses to a
structured questionnaire administered in simple language
and suitable formats. Data were collected and analyzed to
identify the main factors influencing the prevalence of oral
diseases in this special care need group.

Results: In the control group, 52.4% had a high so-
cioeconomic status. In the mild to moderate hearing loss
group, 84% had a medium status, and in the severe hear-
ing loss group, 44.4% had a low status. Children with hear-
ing impairments, particularly those with severe hearing
loss, exhibit significantly higher DMF scores, with the se-
vere hearing loss group and poor oral hygiene having a
DMF of 8.31 ± 2.93, compared to 5.29 ± 0.49 in the con-
trol group with poor hygiene. Children with frequent car-
bohydrate intake, reported by 67.7% of children with se-
vere hearing loss, exhibit the highest mean DMF score (8.1),
while those with limited intake, mostly from the control
group (52.4%), show the lowest DMF score (2.4).

Conclusion: The results of this study emphasize the
heightened oral health risks in children with hearing im-
pairments, particularly those with severe hearing loss. Ad-
dressing socioeconomic, hygiene, and dietary factors
through targeted interventions is essential for improving
oral health outcomes in this vulnerable group.

Keywords: Socioeconomic status, oral health, hear-
ing impairment,

INTRODUCTION
Dental caries remains one of the most common and

widespread chronic diseases in childhood worldwide, and
it is a significant health issue. The carious process as a
disease continues throughout life, even after carious le-
sions have been influenced by preventive and therapeu-
tic procedures. The socioeconomic status of the family,
oral hygiene, lifestyle, eating habits, and risk behaviors
can have a significant impact on the resistance to caries
or the development of the carious process in children with
disabilities [1, 2].

Children with hearing impairments are at an in-
creased risk of developing dental caries due to various
factors related to the specifics of their disability and their
unique needs. Hearing impairments are often associated
with communication difficulties, which can hinder effec-
tive health education and the implementation of programs
for proper oral hygiene and dental disease prevention. Ad-
ditionally, the families of children with hearing impair-
ments may be of lower socioeconomic status, which af-
fects their access to regular dental care and health pre-
vention programs [3, 4].

Diet and lifestyle also play an important role in the
development of caries. Children with hearing impairments
may have eating habits that involve increased consump-
tion of sugary foods and drinks, which raises the risk of
developing carious lesions. The lack of early recognition
and treatment of oral problems, as well as a reduced abil-
ity to follow oral hygiene recommendations, may also
contribute to a higher incidence of caries [5, 6].

Oral hygiene in children with hearing impairments
can be further complicated by communication barriers
and limitations in their daily assistance with hygiene pro-
cedures [7]. They may often struggle to understand or fol-
low instructions related to tooth brushing, leading to in-
adequate oral care. It is also possible that parents or
caregivers may not be fully informed about the necessary
methods for tooth cleaning and maintaining oral hygiene
[8].

The study of the prevalence of dental caries and the
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factors affecting oral health among children with hearing
impairments is essential for developing effective preven-
tion programs and reducing the risk of oral diseases [9].
The main priority of dental interventions is to facilitate
the strategies relating to these major risk factors for oral
diseases.

AIM
To assess the impact of oral hygiene, dietary pat-

terns, and socioeconomic factors on dental caries preva-
lence in children with varying grades of hearing impair-
ment.

MATERIAL AND METHODS
The objects of the study were 58 school aged chil-

dren (7 to 10 years) with with varying degrees of hearing
impairment. They were divided into four groups as fol-
lows: control group - 21 children with normal hearing, test
group 1 - 19 with mild to moderate hearing loss (unable
to hear sounds below 20–65 dB), 18 with severe and pro-
found hearing loss (+ 65 dB). A comprehensive dental ex-
amination and professional oral hygiene were carried out
on each child, during which the assessment of the social
status, oral hygiene and eating habits were carried out true
responses to a structured questionnaire administered in
simple language and suitable formats (e.g., pictures or
icons for younger children, multiple-choice questions).
Data were collected and analyzed to identify the main fac-
tors influencing the prevalence of oral diseases in this
special care need group.

The prevalence of dental caries was registered with
the index DMF (T+t) of Klein, Palmer & Knutson (1938),
considering the total number of the teeth that are carious
(D), missing (M) due to caries or fillings (F) with an ini-
tial diagnostic threshold according to ICDAS II code 01,
accountable the very early reversible carious lesions in

enamel. The assessment of caries lesions is made by all
the rules of modern examination of caries of the teeth. The
assessment of socioeconomic status included responses to
a questionnaire regarding the education, employment, and
profession of the parents, housing conditions, and the
number of family members. Oral hygiene was assessed us-
ing Green Vermillion’s simplified oral hygiene index. Val-
ues  up to 0.66 were considered good, values  between
0.67-1.66 were considered satisfactory, and above 1.67
were considered poor oral hygiene. The assessment of the
children’s dietary habits and socioeconomic status was
conducted using a questionnaire-based method. Data were
collected and analyzed based on responses to structured
surveys completed by the participants and/or their guard-
ians.

Statistical analysis - All statistical analyses have
been carried out using SPSSr v.30.0 statistical software
(IBM, Armonk, NY) - Frequency distribution for categori-
cal responses, Chi-Square Test or Fisher’s exact test to ex-
amine the association between socioeconomic status and
prevalence of dental caries and carbohydrate intake and
prevalence of dental caries. Differences have been con-
sidered statistically significant at the p < 0.05 level.

RESULTS
Oral health is determined by a range of social de-

terminants mediated through individuals’ interactions
with their sociocultural environment. Socioeconomic sta-
tus, in particular, has been consistently identified as a key
risk factor for the development of dental caries. In the
present study, data analysis was stratified according to the
degree of hearing loss, enabling a comprehensive assess-
ment of how social factors may differentially influence
oral health outcomes across distinct levels of hearing im-
pairment.

Fig. 1. Socioeconomic status and dental caries in children with varying degrees of hearing impairment
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Figure presents the distribution of socio-economic

status (SES) and dental caries in children with varying de-
grees of hearing loss. The control group, consisting of

healthy children, is split between 47.6% from middle SES

and 52.4% from high SES. Among children with mild to
moderate hearing loss, 84,2% are from middle SES and

15,8% from high SES. In the severe hearing loss group,

44.4% are from low SES, 44.4% from middle SES, and
11.2% from high SES. The index values DMF shows a

clear SES-related pattern in caries prevalence. Children

from low SES exhibit the highest DMF index (10.25), fol-
lowed by those from middle SES (5.32) and high SES

(2.63), indicating a higher incidence of dental caries in

lower socio-economic groups  (χ2 = 89,34 p <0.01).

These findings suggest that socio-economic status

significantly influences dental health outcomes, with chil-
dren from lower SES being more susceptible to dental car-

ies. Additionally, a higher proportion of children with se-

vere hearing loss come from lower SES, indicating poten-
tial disparities in access to healthcare. Targeted interven-

tions focusing on children with severe hearing loss and

those from lower socio-economic backgrounds may help
reduce the incidence of dental caries and improve over-

all oral health outcomes.

Oral hygiene of studied children was assessed us-
ing the simplified oral hygiene index by Green Vermil-

lion. The results are present on the following table.

Table 1 presents data on oral hygiene and dental

caries in children with varying degrees of hearing impair-

ment. In the control group, children with good oral hy-
giene (OHI < 0.66) show a mean DMF of 1.86 ± 0.38, while

those with unsatisfactory (OHI ≥0.67 and < 1.67) and poor

oral hygiene (OHI ≥1.67) have significantly higher DMF
scores, at 3.28 ± 0.48 and 5.29 ± 0.49, respectively. Chil-

dren with mild to moderate hearing loss show similar

trends, with the highest DMF found in those with poor
oral hygiene (6.27 ± 1.03). Those with good oral hygiene

have a lower DMF of 1.50 ± 0.71, indicating a better oral

health status than the control group in this category. For
children with severe hearing loss, the poor oral hygiene

group has the highest DMF (8.31 ± 2.93), followed by

those with unsatisfactory oral hygiene (3.80 ± 0.44). No
cases of good oral hygiene are found in this group. These

results indicate notably compromised oral health among

children with severe hearing loss, particularly in those
with poor oral hygiene. Statistical analysis reveals signifi-

cant differences in DMF scores between groups, indicat-

ing that children with hearing impairment have poorer oral
health than healthy peers. Children with hearing impair-

ments, particularly those with severe hearing loss, dem-
onstrate worse oral hygiene and higher caries rates com-

pared to healthy children. These findings emphasize the

need for targeted dental interventions for children with
hearing impairments to improve oral health outcomes.

The main factors that influence children regarding

their oral health and behavior are the attitudes of parents
towards oral health, their knowledge, and their health sta-

tus. Since the family environment promotes healthy choice

as a way of life, dental professionals must inform the par-
ents about the impact of their behavior and attitudes on

the oral health of their children.This information should

include the benefits of oral health education programs and
related oral health issues. The convictions and attitudes

of parents are crucial in studies aimed at promoting oral

health.
The assessment of the eating habits was carried out

through responses to a structured questionnaire. Data were

collected and analyzed to identify the main factors influ-
encing the prevalence of oral diseases in this special care

need group.

Table. 1. Oral hygiene and dental caries in children with varying degrees of hearing impairment

Hearing loss Control group Mild, Moderate Severe Total

OHI Green
Vermillion

N DMF Mean ± SD DMF Mean ± SD DMF Mean ± SD DMF Mean ± SD

Good <0.66 9   1,86 ± 0,38   1,50 ± 0,71 0   1,78 ± 0,44

Unsatisfactory

≥0.67, <1.67
14   3,28 ± 0,48   3,99 ± 0,38   3,80 ± 0,44   3,57 ± 0,51

Poor ≥1.67 35   5,29 ± 0,49   6,27 ± 1,03   8,31 ± 2,93   6,83 ± 2,23

Ind T-test χ21,2=-6,12  p<0.01 χ21,2=-5,10 p< 0.04 no analyze χ21,2 =-8,62  p< 0.01

χ21,3=-14,69 p<0.01 χ21,3 =-6,24p< 0.01 no analyze χ21,3=-6,71 p < 0.01

χ22,3=-7,67 p<0.01 χ22,3=-3,18  p<0.01 χ22,3=-3,37 p < 0.01 χ22,3=-5,38 p < 0.01
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Fig. 2. Carbohydrate intake and in children with varying degrees of hearing impairment

Figure 2 presents the relationship between the fre-
quency of carbohydrate intake and the prevalence of den-
tal caries in children with varying degrees of hearing im-
pairment. The data reveal a clear association between
higher intake frequency and increased caries experience,
particularly among children with more severe hearing loss.
Children with limited carbohydrate intake exhibit the
lowest mean DMF score (2.4), with the majority belong-
ing to the control group (52.4%), and significantly fewer
from the mild to moderate (10.5%) or severe (16.6%) hear-
ing loss groups. In contrast, intake between meals is most
prevalent among children with mild to moderate hearing
loss (52.6%) and is associated with a higher mean DMF
of 4.9 (χ2 = 86.24, p < 0.01). The highest caries preva-
lence was observed in children with frequent carbohydrate
intake—a pattern not present in the control group, but re-
ported by 36.8% of children with mild to moderate and
67.7% with severe hearing loss intake (χ2 = 27.6, p <
0.01)..This group shows the highest mean DMF score (8.1).
Overall, the data suggest a strong positive correlation be-
tween carbohydrate intake frequency and dental caries,
particularly in children with hearing impairments. The
findings highlight the importance of targeted nutritional
counseling and caries prevention strategies in this vul-
nerable population.

DISCUSSION
This study highlights several contributing factors

to the poorer oral health observed in children with hear-
ing impairments. Children with severe hearing loss were
more frequently associated with lower socioeconomic sta-
tus and showed significantly higher DMFT scores com-
pared to their peers without hearing loss. Poor oral hy-
giene was also more common in these groups and closely
linked to increased caries prevalence. Furthermore, fre-
quent carbohydrate intake—completely absent in the con-
trol group—was particularly common among children

with hearing loss, especially those with severe impair-
ment, and was associated with the highest levels of den-
tal caries

The contemporary knowledge on the nature of den-
tal caries as a multifactorial disease, which is not control-
led and managed can arise and be developed at any age,
individual, group or society requires the permanent to be
applied prevention programs [10]. The age between 7 and
10 is one of the most important periods for the oral health
of a child. This is the time during which the children learn
the essential facts and rules for maintaining oral health.
During this process, they need the help of their parents,
teachers, and dentists to learn, reinforce, and apply their
knowledge of dental caries prevention. To control it, a
complex approach is required, including an evaluation of
the risk of developing dental caries, dietary guidelines for
so-called “Sugar-free” products, and professional clinical
care by dentists [11, 12].

Although parents play the most important role in
their children’s oral health, teachers must also be trained
in this area [13]. The children spend a considerable time
at schools and kindergartens where they can be trained in
good healthy habits. The teachers could emphasize and re-
inforce the knowledge of the importance of the consump-
tion of sweet food and drinks, the benefits of a healthy diet,
good oral hygiene habits and visits to the dentist. Early
oral health education and preventive measures will help
reduce the need for treatment of oral diseases [14, 15].

The prevention and treatment of dental caries in
children with hearing impairments require a multidis-
ciplinary approach, which includes dental care, oral hy-
giene education, and family support [16]. Training and
educating parents, as well as using adapted methods for
tooth cleaning, can help improve oral hygiene in these
children. Increased attention to these children and the
creation of specialized prevention programs can reduce
the risk of caries and improve their oral health [17].
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The combined influence of social disadvantage, in-
adequate oral hygiene, and unhealthy dietary patterns
places these children at increased risk for oral disease.
These findings underscore the need for comprehensive,
tailored preventive programs that integrate dental care, di-
etary counseling, and social support, with special atten-
tion to children with severe hearing impairment.

CONCLUSION
The results of this study emphasize the heightened

oral health risks in children with hearing impairments, par-
ticularly those with severe hearing loss. Addressing so-
cioeconomic, hygiene, and dietary factors through tar-
geted interventions is essential for improving oral health
outcomes in this vulnerable group.
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