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ABSTRACT

Objective: Visual and hearing impairments are known to profoundly affect children’s psychological development, including their anxiety. However,
strong emotional relationship with their mother found in these children may help them cope. Measuring salivary alpha-amylase (sAA) in
saliva samples is widely used in clinical settings as a reliable, non-invasive biomarker of anxiety level.

Methods: Our objective was to evaluate sAA levels in visually and hearing-impaired children and their mothers before and after dental treatment. This
study included 60 children with visual and hearing impairments and their mothers. sAA level of both children and mothers was sampled while they
were together in the waiting room before treatment. The children then underwent dental prophylaxis in a separate room, and their post-treatment
sAA was measured immediately afterward. At that time, their mother’s post-treatment sAA was sampled in the waiting room. Data were analyzed
using a Wilcoxon test.

Results: sAA levels were found to differ significantly between pre- and post-dental treatment (p<0.05).

Conclusions: This difference indicates that reducing maternal anxiety would be of great benefit in reducing anxiety in visually and hearing-impaired
children. Practical implications: Appropriately managing anxiety in this group of children can be of great benefit to dentists in daily practice, helping
them provide the care that these children need.
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INTRODUCTION

Visual and hearing impairments are those conditions of the eyes and
ears that are classified as disabilities and health problems that affect
communication and performance of daily activities [1]. When such
impairments appear during childhood, behavioral development may
be disrupted [2]. The assistance of parents, particularly of mothers as
primary caregivers, is needed until the child is able to perform daily
activities independently [3].This dependency of impaired children
on their mothers heightens emotional connection and strengthens
the bond between them. For instance, if a mother is anxious about
something, her child may feel the same way about it [1].

Anxiety toward dental care is a very common problem thatis heightened
in people with impaired sensory organs. The incomplete information
gathered by impaired senses can induce feelings of fear or anxiety,
which in dental treatment may lead to unsuccessful visits. Maciel
reported a high prevalence of oral problems in patients with sensory
impairments due to difficulties in maintaining oral hygiene without the
help of others [4].

Level of anxiety can be measured using self-report analysis, behavioral
measures, or by means of biomarker samples in blood, urine, or saliva.
Measuring biomarker levels in saliva is a convenient method to use in
young subjects, especially in special needs populations because it is a
non-invasive technique [5]. Secretion of salivary alpha-amylase (sAA) is
triggered by sympatho-adrenomedullary system, and increased sAA is
thought to be related to anxiety and discomfort [6].

Anxiety in children with visual and hearing impairments and its
relationship to their mothers’ anxiety during dental treatment are
subjects worthy of further investigation to benefit the quality of dental

care, thereby reducing the potential for risk. This study aimed to
evaluate the sAA levels in visually and hearing-impaired children and
their mothers before and after dental treatment.

METHODS

This study was clinical experimental research using 60 mother-child
pairs, in which the child was age 5, visually and hearing-impaired,
and registered at a School of the Sensory Impaired in Jakarta,
Indonesia. Children who participated in this study had no previous
dental treatment. Mothers and children who had asthma, diabetes,
kidney failure, congenital heart disease, salivary gland disorders, and
pancreatitis were excluded from our study. This study also excluded
mothers and children who were taking beta-blockers, antidepressants,
parasympathetic medications, or long-term steroids. Children who did
not cooperate during sample taking or who had examinations or sports
activities at school on the day of sampling were also excluded from this
study.

Before dental treatment, mothers and children waited together in
the waiting room, where the first SAA measurements were taken.
Then, children were moved to treatment room without their
mothers to have their first dental prophylaxis and their second sAA
measurement immediately afterward. At the same time, as the second
sAA measurement in her child, each mother also had her second
sAA measurement in the waiting room. The rooms were separated,
so mothers could hear treatment activities but could not see them.
sAA measurements were performed using a handheld sAA monitor
(Nipro; Osaka, Japan) following manufacturer’s instructions. Data
were analyzed using Wilcoxon and Spearman’s analysis with IBM SPSS
Statistics software version 23.
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RESULTS

As Table 1 summarizes, the results of measurements showed
statistically significant sAA level changes in children with visual and
hearing impairments both before and after their first dental treatment.
Before treatment mothers and children had undergone the first sAA
measurements together in the same room. In contrast, after treatment,
mothers’ measurements were conducted in the waiting room, and
children’s were conducted in the treatment room. The children’s
average sAA level tended to be higher before treatment than after
treatment.

A similar trend was found for mothers, as Table 2 summarizes. sAA
levels measured before and after their children’s treatment differed
significantly, with the average level before treatment being higher than
after treatment.

Table 3 summarizes a strong positive correlation between sAA level
changes in mothers and their children both before and after dental
treatment.

DISCUSSION

sAA has been widely used as a non-invasive biomarker of stress
response for more than a decade [7]. Present study found a significant
difference in sAA levels of children with sensory impairment before
dental treatment, when they were accompanied by their mothers, to
after treatment, when they had undergone their first dental treatment
without the assistance of their mothers (Table 1). This showed that
despite being dependent on their caregiver’s help for most daily
activities, children with sensory impairments could be independent,
even when facing a new challenge, such as their first dental visit. To
facilitate this potential independence, assistance and education must
be consistently provided with the help of caregivers and everyone else
in children’s surroundings.

The same results were noted for mothers (Table 2), whose sAA levels
were found to be significantly higher before their child’s dental
treatment than afterward. These data indicate that mothers of sensory-
impaired children actively care about their children’s well-being, in
particular, regarding their first dental visits. These data are also relevant
to Wright's Pediatric Treatment Triangle, which shows the importance
of caregivers’ involvement in treating pediatric patients [8].

A broad range in sAA levels among samples, regardless of age and
gender, is known to be caused by large interindividual variations in the
basal level of sAA. Therefore, whereas single SAA measurements do not
correlate with norepinephrine levels, two measurements are able to
show a significant association when stress responses are correlated [9].
Regardless of this, in general, in our study, sAA scores in both mothers
and children were higher before dental treatment, when mothers and
children were together in the waiting room. Higher children’s sAA
scores in the waiting room might be caused by the anticipation on the
part of the mothers, whose sensory-impaired children were about to
face a new experience that she knew could be quite challenging even for
children with normal sensory perception.

As explained by the theory of attachment, mother is the primary figure
of attachment after the child’s birth and interacts continuously with the
child, who slowly forms a structure of knowledge based on interactions
between them [10]. This structure of knowledge, which may appear
as a strong connection between mother and child, transmits mother’s
feelings of discomfort to the child. This theory may explain the present
study’s findings of strong positive correlations between sAA levels in
mothers and their children both before and after dental treatment
(Table 3).

Being naturally sympathetic to their children, mothers spontaneously
prepare them to face their first dental treatment either by verbal or
non-verbal cues, which explains why sAA level in both subjects after
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Table 1: Sensory-impaired children’s sAA levels before and after
dental treatment

sAA level in sensory-impaired  Average p*
children (minimum-maximum)

Before dental treatment 29.5 (2-113) 0.00
After dental treatment 18 (1-73)

*Wilcoxon signed-rank test, p<0.05, sAA: Salivary alpha-amylase

Table 2: Mother’s sAA levels before and after children’s dental

treatment
Mothers’ sAA levels Average p*
(minimum-maximum)
Before children’s dental treatment 43 (2-163) 0.00

After children’s dental treatment 27.5 (1-155)

*Wilcoxon signed-rank test, p<0.05, sAA: Salivary alpha-amylase

Table 3: Correlation coefficients of difference in sAA levels in
mothers and sensory-impaired children before and after dental
treatment

Difference in sAA level in
sensory-impaired children
before and after dental

treatment
Difference in sAA level in mothers r=0.798
before and after children’s dental p=0.00*
treatment n=60

*Spearman’s correlation test, p<0.05, sAA: Salivary alpha-amylase

dental treatment is lower. As the children had been securely attached
to their mothers since birth, they realized more self-reliance and self-
esteem, thus boosting their confidence to face new challenges [11].

While conducting dental prophylaxis, our operator applied non-
invasive, non-pharmacologic behavior management approaches,
mostly by modifying tell-show-do approach according to each child’s
sensory condition. Tell-show-do method permits children to learn a
stimulus-response association by introducing each component step-by-
step, therefore, avoiding the fear of the unknown [8].

Inresponse to this approach, most children with sensory impairments
found themselves able to cope with the treatment. Therefore, their
sAA levels decreased, despite the fact that they were deprived of the
company of their mothers, who waited in a separate room during
the dental prophylaxis process. In our study, mothers could still hear
what was going on in the treatment room. Because they did not hear
any disquieting sounds from their children, the mothers felt relieved,
and their sAA levels after the treatment were recorded as being lower
than before the treatment. Although some subjects were found to
have increased sAA levels after dental treatment, this study found
a strong positive correlation between mothers and their children
(Table 3).

The present study’s finding of higher sAA levels before than after dental
treatment indicates that reducing maternal anxiety could greatly help
to reduce anxiety in children with visual and hearing impairments.

CONCLUSIONS

The anxiety of children with visual and hearing impairments and their
mothers was found to be significantly higher before dental treatment
than after. These results showed that strong connection between
mother and child could affect child’s behavior when facing dental
visits.
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Research on a wider range of special needs children during dental care
is recommended; as all special needs children have a high rate of oral
problems. Appropriately managing anxiety in this group of children can
be of great benefit to dentists in daily practice to help them provide the
care that these children need.
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