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Abstract

High cortisol levels in all different body fluids are physiological markers of stress and anxiety. This might
represent a useful tool to plan the dental management in children.

Objective: The aim of the present study was to determine the urinary cortisol values in children with
signs of anxiety determined by the DASS scale before the dental evaluation.

Materials and Methods: A sample of 20 patients out of a total of 67, who attended the undergraduate
clinic of the Faculty of Dentistry in Santa Maria University, Caracas, Venezuela; in a two-month period, were
selected after they all answered the DASS scale and showed obvious signs of anxiety. Partial urine samples
were taken from each patient with anxiety characteristics 10 minutes before the dentistry consultation.
The samples were preserved in cold and then they were analyzed through chemiluminescence to
determine cortisol serum levels. The data were analyzed by descriptive statistics.

Results: Urine mean cortisol level in anxious patients was 17.72mcg/dl.

Conclusion: The present study allowed us to conclude that urinary cortisol levels were raised by anxiety
to a dental consultation in the pediatric population; as well as in the same way as children grow and
progressively adapt to dental care and stress conditions; we were able to demonstrate how cortisol levels
decrease. In relation to gender, girls show greater evidence of characteristics associated with stress
compared to boys in similar conditions, which may be related to hormonal circumstances inherent to the
gender itself as it has previously been found in the literature.
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Introduction

Dental anxiety can be described as an aversive emotional state of apprehension or worry
in anticipation of a feared stimulus related to a dental treatment [1]. Dental fear and anxiety
translate into complications in the management of pediatric patients. In fact, dental anxiety
plays a major role in avoiding dental treatments; negatively affecting the oral health condition
and causing an increase in the incidence [2] of cavities. Dental anxiety prevails worldwide
and not limited to a specific population or country. This is a common problem that develops
especially during childhood and adolescence. It has been reported that dental anxiety in
children is influenced by many factors such as age, gender, education, socioeconomic status,
ethnicity and culture, number of siblings, parental/maternal anxiety, previous dental and
medical experiences among others [3]. Depending on the population and the method of
measurement between 2.5-20% of people suffer high dental anxiety [4]. It must be recognized
that the nature of the dental anxiety of a child can vary significantly and while some children
exhibit fears or phobias in relation to specific dental stimulus such as needles, other children
report generalized anxiety related with dental setting [5]. Each state of anxiety has different
psychological changes with specific reactions in the body. The terms “dental anxiety” and
“dental phobia” have been used in a similar way. Today, dental anxiety is distinguished
from dental phobia. According to the international classification of diseases (World Health
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Organization ICD-10 Version 2015), dental phobia is a recognized
disease that is accompanied by a disproportionate and sickly fear
of objects and situations that leads to avoid behavior, which often
results in cancellation of dental appointments [6].

In the same way, anxiety is usually defined as a physiological
and psychological reaction generated by the organism as a defense
mechanism against internal or external threats and has at least
two components: One of the components is related with the
hypothalamic-pituitary-adrenal (HPA) axis and the secretion of
glycocorticoids such as cortisol in the blood stream. The second
one related with the activation of the autonomic nervous system
(ANS) and the release of catecholamines such as norepinephrine
[7]. Cortisol levels are a very useful non-invasive biomarker to
accurately measure stress levels, and therefore it has been used in
different studies to evaluate anxiety in dentistry consultation [7-9].
There are different methods to determine the signs of anxiety, one
of them is the DASS scale. The test consists of a list of 42 symptoms,
each of which is going to be rated on a four point scale based on
severity and frequency of each symptom during the last week.
The DASS is a measure of mental health focusing on three traits:
depression, anxiety and stress [10]. The aim of the present study
was to determine the urinary cortisol level in children with signs of
anxiety based on the DASS scale before the dental evaluation.

Materials and Methods

All the patients (67 children) who attended to undergraduate
program unit in pediatric dentistry of Santa Maria University during
the summer period were asked to answer the dental anxiety scale
(DASS) to determine their psychological anxiety levels. Each of
them were asked to use 4-point scale to rate the level of severity and
frequency experienced in each state during the last week. Scores
for Depression, Anxiety and Stress were calculated by summing the
scores for the relevant items. Some features associated with Anxiety
on DASS scale were: apprehension, panic, tremors dryness of the
mouth, difficulty breathing, heart palpitations, sweating hands,
concern about the procedure and possible loss of control. Twenty
pediatric patients (29,85% of total population) with ages between
4-10 years old; with a median of 8.15 years who showed some of
these features were intentionally selected. Inclusion criteria: all
the patients whose parents or guardians had signed an informed
consent accepting to be part of the study and those who presented
some of the anxiety symptoms included in DASS Scale, as well as
all the patients with special needs, hormonal disorders or patients
who by the time of the study were consuming any corticosteroids
were excluded. The research was based on the ethical aspects
established in the meeting of Helsinsky. Likewise, the ethical
approval for the study was granted by the Bioethics Committee
of the School of Dentistry of Santa Maria University. Partial urine
samples were taken from each patient with anxiety features, 10
minutes before entering the dental consultation between 12:00
and 3:00pm to minimize the effect of the circadian rhythm in order
to associate the anxiety level with cortisol levels. Samples were
cryopreserved and sent to the lab in order to determine cortisol
levels, and processed by chemiluminescence in an integrated

system of immunoassay Abbott Architect ci 16200. The results
were evaluated statistically with SPSS software version 20.0 IBM
2015 with a descriptive analysis.

Results

Sixty-seven (67) patients answered DASS Scale. Of these,
Twenty (20) children with a median age of 8.15 years and obvious
anxiety features according to DASS scale participated in this study.
Thirteen (13) patients (65%) were girls and Eight (8) (35%) were
boys. When the urine cortisol level was assessed in patients with
anxiety, a median of 17.72mcg/dl was observed, representing
thirteen points above the reference value (4+1.5mcg/dl). 55% of
the patients showed altered values that oscillated between 17.9
and 34.1mcg/dl. Those results represent an important correlation
between DAS scores and urine cortisol levels. In relation to age,
the group of children with ages between 4 and 6 years old had
higher cortisol levels than older children. When we related results
with gender, it was determined that cortisol levels were higher
in female patients 25.82+3.15mcg/dl and lower in male patients
18.35+4.77mcg/dL

Discussion

In the present, the study of the physiological behavior regarding
anxiety has become an important need, in order to give a real
answer vis-a-vis to these circumstances often presented by patients
who attend the dental consultation, mainly pediatric patients.
These findings provide additional support for the validity and use
of DAS as a tool for estimating the level of dental anxiety perceived
by the patients and it is well related to the level of stress measured
by physiological analysis of cortisol level in saliva. That indicates
that both tools can be used as a method for the assessment of dental
anxiety [10]. 55% of the patients with anxiety according to DASS
scale showed altered urine cortisol levels. Zwain et al. [11] also
observed a significantly higher increase in the levels of cortisol in
patients who showed anxiety criteria according to DASS scale. This
shows that this survey is effective to determine the presence of
anxiety symptoms and it can be very helpful when planning dental
treatment. Cortisol is an adrenocortical hormone that diffuses to all
body fluids and represents today an investigation target, since high
levels in serum; urine and saliva have been observed under stress
conditions [2]. Studies reveal that the chronic persistence of this
hormone has as consequences the delay and alteration of wound
healing and local suppression of the immune system [12,13]. The
results of this study show how urine cortisol levels before dental
treatment were significantly higher in most children with obvious
signs ofanxiety, such as cryingapprehensive and difficulty breathing.
Studies such as Furlan et al. [7] also evidence that salivary cortisol
levels are significantly higher before a dental consultation without
detecting signs of stress in the behavior of children, while Gomes
et al. [14] observed lower salivary levels before consultation, than
during a simple treatment such as dental prophylaxis. In relation
to age, the group of children with ages between 4 and 6 years old
had higher cortisol levels than older children, which is consistent
with the literature that establishes that younger children tend to be
more anxious in the dental office compared to older children [3].
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This study revealed that urine cortisol levels before dentistry
consultation are higher in girls. Similar results were observed by
Armfield et al. [15] who concluded that a higher percentage of
females than males reported greater fear. Other evidences about
the difference in dental anxiety between boys and girls have been
inconsistent. Most investigators reported higher levels of dental
anxiety in girls [16-18]. The characteristics observed in this
research allowed us to assume that the signs of anxiety in children
are directly related to high levels of urine cortisol. This can lead
us to decide the most convenient dental procedures for pediatric
patients with evident stress and anxiety markers, mainly the
surgical procedures, due to possible immune alterations and wound
healing delayed. Even though the most recent studies use salivary
cortisol measurements; because that represents a simple and
minimally invasive method for patients, it is too difficult for both,
parents and professionals, to schedule a dentistry appointment for
the child based on the levels of this hormone by using this method.

The sample must be taken by the dentist; therefore, assigning
parents this complex task could be problematic because sample
collection implies some elements to consider, such as circadian
rhythm and food intake. Parents and guardians are familiar with
urine sampling, and this has been the traditional procedure to
measure cortisol. The answer to which could be the ideal moment
for a pediatric patient to attend dentistry consultation has remained
an issue for years, especially in those cases where oral condition
is very poor and complex dental procedures are necessary with
successive visits in order to re-establish oral health, which implies
significant stress and anxiety levels, and a significant increase in
serum, urine and saliva cortisol levels. If we consider that high
cortisol levels involve psychological and physiological damage in
these patients, we could have a mechanism that allow us to plan
appointments and procedures to be performed in alliance with
parents depending on urine cortisol levels; using a simple and
minimally invasive sample collection method for them.

Conclusion

The present study allows us to conclude that urine cortisol levels
were elevated due to the anxiety caused by the dental consultation
in the pediatric population. In the same way we were able to
demonstrate that as children grow and progressively adapt to oral
care and stress conditions, cortisol levels decrease. In relation to
gender, girls show more evidence compared to boys in similar
conditions, which may be related to hormonal circumstances
inherent to the gender itself as it has previously been found in the
literature.
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