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Abstract
Aim: To investigate the relation between uncooperative behavior and salivary cortisol level in children
who underwent preventive dental care. Methods: The sample was composed by 10 children of both
sexes aged 40 to 52 months, presenting uncooperative behavior during dental preventive treatments.
The saliva collection was performed using a cotton wheel and an Eppendorf tube (Sarstedt Salivete®)
in 3 different moments: a) at home, on a day without dental treatment and at the same time on the
day of the sessions treatment; b) 30 min after the end of the session, when there was manifestation
of uncooperative behavior; c) 30 min after the end of the session, when there was a cooperative
behavior of the child. A sample of saliva was centrifuged for 5 minutes at 2400 rpm, 1 of mL of saliva
was pipetted in an Eppendorf tube and stored in a freezer at -20 ° C. For the determination of the
levels of salivary cortisol was used an Active® kit for cortisol enzyme immunoassay (EIA) DSL-1067100, composed of specific rabbit antibody anti-cortisol. Data were analyzed statistically for the
uncooperative behavior issued in the beginning and at the end of sessions, using the paired t test
(p<0.05) and for cortisol levels in saliva samples at home, after the beginning and at the end of
sessions, using repeated-measures ANOVA and Tukey’s test (p<0.05). Results: During expression of
uncooperative behavior in preventive dental care sessions the salivary cortisol level was significantly
higher (0.65 ± 0.25 µg/dL) compared with expression of collaborative behavior (0.24 ± 0.10 µg/dL).
Conclusions: It is possible to conclude that, even under preventive intervention, the stress must be
controlled in order to reduce dental anxiety and fear.
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Anxiety and stress are deeply related to dental treatment. Behaviors such as
avoidance or escape during the treatment are commonly expressed by anxious patients,
representing a barrier to receiving dental care, even when very necessary, compromising
the individual oral health1,2.
Indeed, dental pediatric patients have no choice when they are taken by parents
for dental treatment3. Thus, children usually express their fears through behavior such
as crying, refusal to open the mouth and physical aggression in an attempt to avoid
the dental care4,5.
In some cases, the child is referred to the dental office with a condition that
does not require oral curative intervention but, even if only preventive procedures
are attempted with low potential for generating pain and discomfort, manifesting a
behavior of uncooperative with treatment. This experience can be very stressful for
both, the dentist, children and their caregivers6.
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Some studies suggest that about 25% of children have
bad behavior in the dental chair, which must be managed to
ensure a minimum of technical quality of treatment7,8. In these
circumstances, the professional must use strategies to teach
children how to behave during the session, to minimize the
aversive situation5.
Besides the observation of behavioral manifestations,
an objective way to investigate the presence of stress is by
measuring the levels of salivary cortisol, which usually change
about 30 min after a stressor stimulus due to the activation of
the hypothalamic-pituitary-suprarenal9,10.
The involvement of glucocorticoids in the stress reaction
was evidenced by Selye11 (1936) that focused on the pituitaryadrenocortical axis as the effectors of this response. In humans,
at least 95% of glucocorticoid activity of adrenal-cortical
secretions is attributed to the cortisol hormone, also known as
hydrocortisone, and its fundamental role in stress response been
recognized ever since12,13.
The plasma analysis of cortisol is considered a fair
biomarker indicator of stress induced by the activity of the
hypothalamic-pituitary-adrenal14. The assessment of cortisol
in saliva is correlated positively with its blood concentration,
reflecting about 5 to 10% of serum concentration15 and can
perfectly substitute plasma for analysis.
The salivary measure concentration of cortisol is
technically simple, effective, noninvasive, free of stress, which
is independent of salivary flow and fluctuations of transcortine
with great potential for application16,17.
Kandemir et al.18 (1997) evaluated the level of salivary
cortisol in children who had never had previous dental experience
and concluded that the situation of curative treatment can be
stressful for these patients. Akyuz, Pince and Hekin19 (1996)
showed that there is an increased level of children salivary
cortisol passing through dental restorative procedures. The
authors reported that cavity preparation was the procedure
with greater stressor potential among children in their sample.
However, there are no reports of such scientific research related to
non-invasive dental procedures. Therefore, this study investigated
the level of salivary cortisol among children undergoing
preventive dental treatment.

Material and methods
The study design was reviewed and approved by the
Committee on Human Research from Piracicaba Dental
School – State University of Campinas, under the protocol:
124/2005. The sample were composed by 10 children of both
sexes aged 40 to 52 months, presenting uncooperative behavior
during dental preventive treatments (removal of dental biofilm,
brushing training done by the mother and the dentist, and clinical
examination).
In order to reduce children’s stress and increase their
cooperation, experimental sessions were planned with successive
steps of approach, with presentation of clinical procedures and
gradual invasiveness. Thus, respecting the pace of each child,
the dentist showed the brushing technique on a dummy, took the
Braz J Oral Sci. 15(1):57-61

child to the sink to brush his/her own teeth, applied a colorful
plaque disclosing agent, brush the child’s teeth, led him/her
to the dental chair to conduct the clinical examination using
intraoral mirror and air jet under reflector light and prophylaxis
with pumice and rotating Robson brushes. During these sessions,
the dentist employed behavior management strategies, such as
distraction (songs and stories) and positive reinforcement (with
compliments and gifts)5.
All sessions were filmed and subsequently examined to
determine uncooperative behaviors of the children (crying,
movements of body and head in order to prevent or stop the
procedure and verbal refusal). The researchers divided the total
session time at intervals of 15 s and recorded all behaviors
expressed during each interval.
The saliva collection was performed using a cotton
wheel and a tube of the type Eppendorf (Sarstedt Salivete®)
at 3 moments: a) the child’s at home, on a day without dental
treatment and at the same time on the day of the treatment
sessions, b) 30 min after the end of the session, when there was
manifestation of uncooperative behavior, c) 30 min after end
of the session, when there was the collaboration of the child.
These sessions were always scheduled in the afternoon to avoid
the influence of circadian cycle on the cortisol secreted level.
A sample of saliva was centrifuged for 5 min at 2400 rpm,
1 mL was pipetted saliva in an Eppendorf tube and stored in a
freezer at -20 °C. For the determination of the levels of salivary
cortisol was used an Active® kit for cortisol enzyme immunoassay
(EIA) DSL-10-67100, composed of specific rabbit antibody
anti-cortisol. The procedure followed the basic principle of
enzyme immunoassay where there is a competition between an
antigen enzyme not labeled with a certain number of antibody
binding sites.
The amount of antigen labeled with enzyme is inversely
proportional to the concentration of analyte present unchecked.
The unbound material is removed by decanting and washing the
cavities. The absorbance of the solution was read in an ELISA
microplate reader with 450 nm and the ability to fix the double
wavelength adjusted to 600 nm.
Data were analyzed statistically for the uncooperative
behavior issued in the beginning and at the end of sessions,
using the paired t test (p<0.05) and for cortisol levels in saliva
samples at home, after the beginning and at the end of sessions,
using repeated-measures ANOVA and Tukey’s test (p<0.05).

Results
Statistically significant differences were found between the
average of the absolute frequency of uncooperative behavior
by the children during the beginning and at the end of session
(Table 1).
The level of salivary cortisol also showed significant
variation among the collections made at home, after the beginning
and at the end of sessions (Table 2).
The relationship between the salivary cortisol level and the
frequency of uncooperative behavior can be verified in Figure 1.
This figure shows that in child presenting aversion to treatment,
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the salivary cortisol level were higher when compared to session
in which the child cooperated.
Table 1 - Absolute frequency average and standard deviation of
uncooperative behavior by the children during the beginning and
at the end of intervention session.
Session

Frequency of behaviors per intervention

Beginning

44.6 ± 16.72A

End

5.40 ± 3.92B

Averages followed by different letters differ vertically by paired T-test (p<0.05).

Table 2 - Salivary cortisol levels (µg/dL) averages and standard
deviations from collections made in the child’s home, after the
beginning and at the end of dental intervention session.
Session

Salivary cortisol level

Home

0.22 ± 0.11A

Beginning

0.65 ± 0.25B

End

0.24 ± 0.10A

Averages followed by different letters in the vertical differ by Tukey test (p <0.05).
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Discussion
The determination of salivary cortisol has been evaluated in
relation to deprivation of sleep in patients who are night workers20,
in patients with chronic fatigue21 and for assessment of stress during
dental treatment in adults22,24. However, few studies have evaluated
the stress related to levels of cortisol among children in the dental
situation, and those who have been, investigated the reaction
of child during curative treatment18,19. These studies indicated
that some invasive procedures, such as oral anesthesia, cavity
preparation with high-speed handpiece and third molar extraction
surgery are stressful for patients, with significant variation in
salivary cortisol levels before and after the intervention.
Studies on the behavioral manifestations of the child in
fearful dental situation also highlight certain clinical procedures
as more aversive suggesting psychological approaches and/or
pharmacological intervention to decrease patient stress5,6,25,26.
However, as studies with determination of salivary cortisol18,19, this
work investigated the conduct issued by children exposed only to
the healing of dental treatment. This seems to be due to the fact
that non-cooperation is a greater challenge than the curative action
of preventive dentistry-whose performance depends directly on the
clinical behavior of the patient.

Fig.1. Immunohistochemical expression of TIMP-2 / OSCC negative control.
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This study showed that child who exhibit uncooperative
behavior, or express fear of dental treatment, by crying or refusal
to allow the dentist actions, also show high levels of cortisol
in the context of preventive dental treatment. Simple and less
invasive, such as application of dye biofilm-brushing and clinical
survey can trigger child fearful stress reactions. Several authors
have reported that stress in patients leads to the manifestation
of non-cooperation pediatric dentistry behavior that hinder or
prevent the completion of dental procedures27.
Some authors suggest that fearful children have often a
painful history of treatments and/or unpleasant events in their
first visits to the dentist26-28. The children in this study had
not experienced dental curative treatments, but they had been
exposed several times to preventive procedures. However, the
children were not adapted to routine dental care because the goal
in this study was to perform the preventive dental procedures
and not to decrease the dental fear.
As Possobon et al.27 (2007) claim, when the professional is
basically focused on technical procedures, child manifestation
of fear and stress may not be noted or understood, depriving the
necessary physiological support to the patient. The authors state
that dental professionals might implement strategies to identify
and then minimize the stress commonly generated by dental
intervention, monitoring behaviors indicative of stress.
Thus, during the experimental sessions, in which
psychological strategies were employed for managing behavior,
there was a gradual decrease in the frequency of children’s
behavior, and at the same time, a reduction in salivary cortisol
level was noted, showing the relationship between behavioral
and physiological manifestations of stress.
Even though curative interventions might eventually be
necessary, preventive procedures must occur periodically over a
child’s life. Therefore, dentists must adopt measures to manage
behaviors indicative of stress and anxiety in order to reduce
escape and avoidance from routine dental visits29, allowing a
good quality of intervention and also preventing unnecessary
stressful situations to children.
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