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ABSTRACT
Objective: Dental caries can cause pain and discomfort, especially in children. If they remain untreated, they can impact a child’s oral health-related
quality of life (OHRQoL) and trigger the release of salivary cortisol. Many research studies have been conducted to determine the influence of dental
caries on the OHRQoL and salivary cortisol levels, but none has described the correlation between them. This research examined the
correlation between the OHRQoL and the salivary cortisol levels in children with caries.
Methods: This experiment was observational and analytical with a cross-sectional design. The experimental data were statistically analyzed using the
Kendall’s tau and Spearman’s rank correlations to compare the OHRQoL and salivary cortisol levels.

Results: The results of this study showed that there was a small correlation (r=0.3) between the OHRQoL and salivary cortisol level with a negative
trend. This suggests that if the cortisol level slow, the child’s OHRQoL is high. The chronic inflammation caused by dental caries can influence the
OHRQoL and trigger the release of cortisol in the saliva.

Conclusion: Children with good OHRQoLs have low salivary cortisol levels, suggesting an unstressed condition. Practical implications:
Untreated caries may cause pulpitis (represent in decayed, missing, and filled teeth in this study) in children aged 8–10 years old has an impact in their
OHRQoL. Meanwhile, salivary cortisol levels as biomarker of inflammation may influence in many factors.
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INTRODUCTION
Children are at the highest risk for chronic tooth inflammation,
which can cause pain and/or discomfort and functional limitations.
Therefore, proper oral hygiene and compliance can impact a child’s
oral health-related quality of life (OHRQoL) [1]. The OHRQoL is an
individual’s perception of their health and several multidimensional
functions, including their physical, emotional, psychological, social,
and behavioral functions [2]. In children, the OHRQoL is different from
that of adults because their cognitive maturity level differs from that of
adults; therefore, specific instruments have been designed to determine
a child’s OHRQoL. One of these instruments that are already in use is
the age group-specific (8–10 years old) child perceptions questionnaire
8–10 (CPQ8–10) [3]. If dental caries remain untreated, they can have
an impact on a child’s OHRQoL [4]. Moreover, the chronic inflammation
caused by dental caries in children can trigger a salivary cortisol release
in response to homeostasis [5].

Previous research has used the salivary cortisol to measure the blood
cortisol level. In the case of pediatric patients, testing the salivary
cortisol can be a better choice than using a blood sample because it
is less invasive [6]. Although there have been many research studies
to determine the influence of dental caries on one’s quality of life [3]
and on the salivary cortisol level [7], none of them has described the
correlation between the OHRQoL and the salivary cortisol level.
Therefore, the aim of this study was to analyze the correlation between
the OHRQoL and the salivary cortisol levels in children with caries.
METHODS

The 35 subjects were 8 years old in third-grade students at the Madina
Islamic Primary School in Tebet, Jakarta in Indonesia. These children

had no systemic illnesses, used no medication, had no “special needs,”
and were not medically compromised. Any children who had eaten
or exercised within 2 h of the data collection were excluded from this
study. The parents were informed of all the study details, and their
written consent was required for the child’s participation.

This clinical research was carried out from October to November 2015.
The study subjects were asked to answer the questions on the CPQ 8–10
form, after which they underwent a decayed, missing, and filled teeth
(DMFT) index evaluation. Each saliva sample was collected using a 5 ml
tube through the passive drool technique. The data collection began at
10 AM and ended at about 11 AM before the children participated in
any exercise activities or ate.
The analysis of the questionnaire began by scoring each question for
the validation, then analyzing the Cronbach’s alpha and R score using
an SPSS application (SPSS Inc., Chicago, IL, USA). The salivary cortisol
level was determined through ELISA testing using the 1–300 Salivary
Cortisol ELISA Kit (Salimetrics, USA) and was analyzed in the Oral
Biology Laboratory of the Faculty of Dentistry at the University of
Indonesia in Jakarta.
RESULTS

With regard to the gender distribution, approximately 60% of the
subjects were male (n=21), with more than half of them reporting
a good OHRQoL (quality of life, QL <3). Based on the 35 samples, the
mean salivary cortisol level was 0.56 ± 0.01 µg/ml, with a range of
0.55–0.60 µg/ml (Table 1).

The mean DMFT score was 0.065 ± 0.10, with a range of 0.00–0.33,
suggesting that all of the study subjects had very low caries activity.
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Therefore, the data distribution represents a caries-free group. The
salivary cortisol ranged from 0.55 to 0.60 µg/ml, with a mean of
0.56 ± 0.01 µg/ml. The authors classified the salivary cortisol values
into three categories: Low (<0.56 µg/ml), moderate (0.56–0.57 µg/ml),
and high (0.58–0.60 µg/ml). More than half of the samples showed
moderate salivary cortisol levels (68.5%), followed by low cortisol
levels (22.8%) and high (8.5%) levels (Table 2).
There was no significant correlation between the salivary cortisol level
and the DMFT score, and the correlation power was weak (r=0.14)
(Table 3). Moreover, there was no significant correlation between the
OHRQoL and the salivary cortisol level, and this correlation power was
also weak (r=0.03).

A negative value for the correlation power would describe an inverse
correlation line (Table 4).

Overall, based on the results of this study, the higher the salivary cortisol
level, the lower the OHRQoL. The experimental subjects were derived
from a uniform socioeconomic class to avoid bias from the many factors
that can influence the results, especially the cortisol level. However, this
group of children was of middle-to-high socioeconomic status, which
can represent a low caries activity group.
DISCUSSION

Several studies have suggested that the oral health status is not
the main factor influencing the OHRQoL. The other factors include
the psychosocial status and the environment [1]. In this study, the
subjects were of middle-to-high socioeconomic status, which was
equivalent with the intraoral examination and a good OHRQoL.
Table 1 summarizes that 80% of the total subjects had good OHRQoLs,
with a mean DMFT score of 0.065, which suggests a good oral health
condition.
Many previous studies have used the salivary cortisol level as a
biomarker to explore the role of maternal stress on childhood caries [8].
In addition to a response to stress or anxiety, salivary cortisol is secreted
by the hypothalamic-pituitary-adrenal axis in chronic inflammation.
As a consequence, inflammation of a dental origin can stimulate the
excretion of salivary cortisol. This study revealed low cortisol levels
in more than half of sample population, which were relevant to the
DMFT scores. The correlation coefficient was 0.14, suggesting a weak
correlation with no significance (p>0.05) (Table 2).
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The main result of this research was to determine a weak
relationship between the OHRQoL and salivary cortisol level in
children. Previous studies have reported that salivary cortisol
is secreted in response to stress and anxiety [9]; therefore, a
variation in the stress stimulus of the subject in future research may
contribute to the present study.
This research population was made up of the same socioeconomic class,
cognitive skills, school environment, time of intraoral examination, and
data collection. This generalization was intended to avoid the different
stimuli of the cortisol hormone; however, there are many more factors
that could not be controlled in this study. For example, the family
environment is a stress stimulus that could not be avoided but was not
analyzed in this study.

The study participants had the same general and oral health status,
with DMFT scores below 1.1, suggesting low caries activity. Therefore,
this population of children had mild oral discomfort and/or pain. This
corresponds with the good OHRQoL scores and fits with the results of
previous studies. This research showed that a low caries activity level
corresponds with a low salivary cortisol level.
CONCLUSION

Caries are one type of chronic dental inflammation that can trigger the
secretion of cortisol in the saliva. This hormone can be used a biomarker
for chronic stress in children. Moreover, chronic inflammation of
a dental origin can impact many different functions, which can be
measured by the OHRQoL. There was a weak correlation between the
OHRQoL and salivary cortisol level; however, this research showed
that these children with low caries activity had high OHRQoLs and low
cortisol levels.
Table 3: Correlation between the salivary cortisol levels and
DMFT scores

Salivary cortisol level
DMFT score

DMFT: Decayed, missing, and filled teeth

Variable

n (%)

Gender

Boys
Girls
Total
Low
High
Total
Low
Middle
High
Total

21 (60)
14 (40)
35 (100)
28 (80)
7 (20)
35 (100)
8 (22.8)
24 (68.5)
3 (8.5)
35 (100)

OHRQoL (CPQ8–10)
Salivary cortisol

p

0.14

0.42

Table 4: Correlation between the OHRQoL and DMFT scores

Table 1: Distribution of gender, quality of life, and salivary
cortisol levels in the children with caries

Object

r

Cortisol
OHRQoL
Good
Bad
Total

Low

Middle

High

6
2
8

19
5
24

3
0
3

Total

r

p

28
7
35

−0.33

0.42

OHRQoL: Oral health‑related quality of life, DMFT: Decayed, missing, and filled
teeth

OHRQoL: Oral health‑related quality of life, CPQ8–10: Child perceptions
questionnaire 8–10 years old

Table 2: Mean and standard deviation values of the salivary
cortisol levels and DMFT scores

Variable

n

Min‑max

Mean±SD

Salivary cortisol (µg/ml)
DMFT score

35
35

0.55–0.60
0.00–0.33

0.56±0.01
0.065±0.10

DMFT: Decayed, missing, and filled teeth, SD: Standard deviation

Fig 1: The cortisol levels in the samples and standard
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These results correspond to previous research that shows high caries
activity correlated with a high level of salivary cortisol. This research
can be used as a pilot study for future research to analyze different
populations using the same trigger stimulus in stress with different
caries activity levels.
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