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Stress investigation especially in young healthy adults is a main mental health issue due to its individual and
social consequences on long term. In order to characterize physiological, pathological and biochemical
mechanisms of stress response, several biomarkers were proposed. Among these, the evaluation of the
salivary biomarkers represents a fast and simple procedure, both in healthy subjects and patients. Saliva
contains a wide range of parameters reflecting physiologic endocrine and immune responses, such as
biologically active form of certain hormones (e.g. cortisol), growth factors, immune molecules. The present
article is focused on cortisol evaluation as possible biomarker of stress and its analyze in the context of
literature data.
Keywords: saliva, cortisol, stress, anxiety
Vulnerability to stress, expressed by emotional distress
(symptoms of anxiety and depression), has also as
endocrine expression, through the modification of
hypothalamo-pituitary-adrenal axis (HPA) parameters,
most commonly studied being cortisol secretion [1].
Chronic stress may lead to both increase and decrease in
cortisol levels in general population [2,3]. Even though
cortisol and its derivatives are beneficial as antiinflammatory drugs, and can be used in a variety of medical
conditions [4,5], chronic emotional distress in young healthy
adults persistently activates the HPA, this being translated
into an exaggerated sympathetic response and cortisol
increase at subjects exposed to general stressors [6,7].
Salivary cortisol analysis has been consistently reported
in literature to be advantageous, because of the availability
of the assay kit and the ease with which the samples are
collected and analyzed. These factors may be important
in terms of the costs-benefit ratio, when analyzing large
groups of subjects.
The measurement of salivary cortisol is a noninvasive
technique very often used in the study of cortisol secretion
patterns in young subjects. Saliva measurements are
relevant for several pathologies [8, 9,10], while salivary
cortisol and the serum cortisol correlate significantly.
Reported values in clinically healthy adults lie between
0.94-15.51ng /dL (in women between 21 and 30 years)
and between 2.72-13.48 ng /dL (in men aged 21-30) [10,
11].
Experimental part
Material and methods
The design of the study was mixed (cross-sectional and
longitudinal). Study population comprised first year
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students, having participated at one of the exams of the
winter session, mandatory for all students. The study was
approved by the Ethic Committee of the University of
Medicine and Pharmacy Carol Davila. All subjects provided
an informed consent regarding participation in this study
and they were not paid or rewarded for the participation in
the study.
Saliva samples were collected in basal conditions from
95 healthy volunteers, between 18- 35 years old, from both
genders. Emotional distress was quantified by measuring
self-rating anxiety and depression symptoms in the periods
before the examination session (in no-stress conditions)
and during the examination session period (stress
conditions).
The participants were instructed not to eat, to brush their
teeth, and not to smoke 30 minutes before sampling. Saliva
samples were centrifuged at 3500 rpm for 15 minutes and
supernatant was used for cortisol determination.
Concentration of salivary cortisol was determined using
NOVATEC ELISA immunochemistry assay, and expressed
values in units of ng/mL.
Beside the assessment of the salivary cortisol during
stressful periods, all participants were administered the
following psychometric instruments: Perceived Stress
Scale (PSS), the Zung Self-Rating Anxiety Scale (ZSAS)
and the Zung Self-Rating Depression Scale (ZSDS).
Statistical analysis was performed using the SPSS
version 16 software. Parametric (t and Kruskal Wallis) tests
and non-parametric (Spearman correlation) tests were
performed, in order to capture the associations between
the dependent and independent variables. Statistical
significance level was set at p<0.05.

All authors share first authorship, due to equal contribution to the present paper
http://www.revistadechimie.ro

2601

Results and discussion
We found no significant statistical correlations between
cortisol levels and perceived stress scores in stressful (rS=.154) or in non-stressful circumstances (rS=-.154); anxiety
scores in stressful (rS=-.137) or in non-stressful
circumstances (rS=-.094); depression score in stressful
(rS=-.047) or in non-stressful circumstances (rS=-.051).
When separating the groups, according to the score
obtained at the Zung Self-Rating Depression Scale-ZSDS(cut-off score 48, corresponding to a moderate and severe
intensity of depression), we noticed a trend of cortisol to
increase in mild and severe depression (mean for the whole
sample: for ZSDS ≥48: 7.48 ng/dL; for ZSDS < 48: 6.88ng/
dL), though without significance (t93=1.025, p = 0.308).
Analyzing cortisol levels and depression and/or anxiety
in stressful periods, people with depression display the
lowest level of cortisol, however the differences were not
statistically significant (χ2(3)= 3.313, p= 0.346).
The values obtained in young adult medical students
were within the normal range, and salivary cortisol did not
present statistically significant differences over the mean
interval (table 1, fig 1).
No significant correlations between absolute cortisol
levels and emotional distress scales (Zung Anxiety, Zung

Depression and Perceived Stress Scale) were observed,
so in the case of a representative sample of young adult
medical students, emotional status did not significantly
affect the response of the HPA cortex in stress, namely in
the pre-session and/or session periods (table 2, fig. 2).
Cortisol values obtained from young adult medical
students were within the normal range reported, with no
statistically significant differences in the mean of the
interval.
It can be noticed that the difference between salivary
cortisol by gender were not statistically significant, but there
is a tendency for higher salivary cortisol stress in women
than men, which is consistent with literature data [12].
No significant correlations were identified between
saliva cortisol levels and emotional distress, evaluated
through anxiety scale. This leads to the conclusion that in
the case of a representative sample of young adult medical
students, emotional status does not significantly affect the
response of the HPA cortex in stress [13,14].
Results showed salivary cortisol with higher values in
young adults with stressful life events and symptoms of
depression (fig. 2), reported after stressful events. This is
consistent with literature data.

Table 1
SALIVA CORTISOL VALUES BEFORE EXAM (BASAL STATE)

Fig. 1 Cortisol values in
study group before exam
(basal state)

Table 2
SALIVA CORTISOL IN THE
PRESENCE OF EMOTIONAL
DISTRESS (PRE-SESSION
AND EXAM SESSION)
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Fig. 2 Mean values of
salivary cortisol in the
presence of stressful
event (after exam)

These statistically insignificant results can be added to
the studies that report the lack of correspondence between
anxiety and the evaluations of salivary cortisol [15].
Conclusions
The biological factor, cortisol, does not statistically
associate with emotional distress in this particular studied
group. Instead, we identified a tendency of increased
values in the subjects with high severity of symptoms of
anxiety and a significant increase in cases with symptoms
of depression. These heterogeneous results suggest the
need to continue the case-control lot studies in different
environmental situations, possibly within a multiple dose
cortisol analysis protocol.
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