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Abstract: Aim: To see the difference between salivary cortisol values, correlation with the work stress, and the difference between
salivary and cortisol values related to sex. Methods: The salivary and serum cortisol values were analyzed in two groups of nurses, six
nurses in the Emergency Department and six nurses in the Pathology Department at our hospital, three females and three males for
each group. The samples were taken before beginning the work and after finishing the work. Results: Mean serum and salivary cortisol
values in the morning (08:00 AM) and at the end of the work (04:00 PM), were higher in Emergency Department compare to the mean
salivary and serum values of cortisol in the Pathology Department. The salivary and serum cortisol values were higher in males compare
to females, but are not statistically significant. Conclusions: Since the work stress is higher in the Emergency Department, even the
results of the salivary cortisol values were higher in the nurses of the Emergency Department compared to the nurses of Pathology
Department and there existed a correlation between salivary and serum values, but we needed a bigger group of study to have more
trustful conclusions.
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1. Introduction pressure, heart rate and body temperature were measured.

Cortisol is a major glucocorticoid produced in the adrenal
cortex and used in studies of the pituitary adrenal axis
function. More than 90% of cortisol is bound to serum
proteins [1]. The measuring of cortisol is performed in blood
or urine, but in the last years the measuring of the salivary
cortisol is also used in the clinical practice [2]-[5]. The
collection of the sample in the saliva can be done by the
individuals themselves, whom are being analyzed, respecting
some simple instructions. It is a non-invasive, painless and
stress-free procedure [6]. Salivary cortisol levels are
relatively resistant to degradation from enzymes or freeze-
thaw cycles [7].

2. Methods

The salivary and serum cortisol values were analyzed in two
groups of nurses, six nurses working in the Emergency
Department and six nurses working in the Pathology
Department at our hospital, three females and three males for
each group (total six females and six males). All the
participants in the study were informed about the study
protocol and its aim. They were in a young age, without any
know acute or chronic diseases, norm weight. The
participants were not taking any treatment with substituting
medicine or medicines which interfered with the cortisol
metabolism. They didn’t consume more than a glass of wine
or its equivalents per day, they didn’t smoke, the coffee
consumers didn’t use more than two cups of coffee per day.
All the participants filled questioners, which was prepared
and approved before. The day of the blood and saliva
samples collection, anthropometric measurements, blood

The subjects shouldn’t have passed a febrile condition or be
in such a condition at least two weeks before the collection
of the blood and saliva samples.

All the subjects followed the rules for the collection of the
saliva. The saliva was collected by the participants in the
study themselves. Before the collection of the saliva sample,
the participants should respect some rules:

o The use of the alcohol was forbidden for 12 hours until the
collection of the saliva.

e The subjects must have been not eaten for at least one hour
before the collection of the saliva sample.

e The use of the toothbrush was not allowed for at least 45-
60 minutes before the collection of the saliva sample.

e The use of the sweet and caffeine-containing beverages,
coffee and milk products were forbidden for at least 20
before the collection of the saliva sample.

o At first the mouth was rinsed with water and after 10
minutes the saliva sample was collected.

The samples of saliva and serum were collected in the
morning at 8:00 AM and in the afternoon at 4:00 PM (before
work and after work).

o At the same time of the collection of the saliva samples,
there were also collected the blood samples for measuring
the serum cortisol. After the collection of the saliva, the
samples were stored in 4° Celsius for eight hours and then
they were kept frozen in —20° Celsius until the moment of
the analysis and then they were centrifuged for 10 minutes
in 3000 rpm.

o The samples for the serum cortisol were obtained from the
antecubital vein. The samples were stored in room
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temperature for 20 minutes, and then they were
centrifuged for 5 minutes in 3000 rpm and were kept in —
20° Celsius until the moment of the analysis.

3. Materials and Methods

12 healthy nurses (6 males and 6 females), ages from 22-30
years old, were included in the study. The blood and saliva
samples were collected in the morning at 8:00 AM and in the
afternoon at 4:00 PM after work. All the participants in the
study respected the rules of saliva samples collection. 6
nurses (3 females and 3 males) worked at emergency
department and 6 nurses (3 females and 3 males) worked at
pathology department.

3.1 Laboratory Analyses

Serum cortisol was measured by RIA CT AcM and salivary
cortisol was determined by Salivary Cortisol ELISA kit.

3.2 Statistical Analyses

The data were presented as mean (SD). The relation between
variables was expressed as correlation coefficients —
Pearson’s coefficients. P-level < 0.05 was considered as
statistically significant.

4. Results

Mean serum cortisol values in the Emergency Department in
the morning (8:00 AM) were 188 + 30 ng/ml (normal range
55-230) and mean salivary cortisol values 3.1 + 1.4 pg/dl
(normal range 1-11.3) and at the end of work (4:00 PM) the
values were: serum cortisol values 130 + 28 ng/ml (normal
range 28-140) and salivary cortisol values 1.87 £ 0.5 pg/dl
(normal range 0.2-2.7). In the Pathology Department: in the
morning (8:00 AM) mean serum cortisol values were 125 +
22 ng/ml and salivary cortisol values 2.1 £ 1.1 pg/dl and at
the end of the work (4:00 PM): mean serum cortisol values

were 94.0 £ 16.5 ng/ml and salivary cortisol values 1.22 +
0.2 pg/dl. Mean weight of participants was 66.5 kg + 10 SD,
mean BMI (body mass index) was 23.2 kg/m”, mean blood
pressure was 107/68 mmHg and mean heart rate was 73/min
+ 5.8 SD. All the subjects had normal body temperature.
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Graph 1: Mean serum cortisol values at emergency (E) and
pathology (P) department.
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Graph 2: Mean salivary cortisol values at emergency (E)

and pathology (P) department.

Table 1: Mean salivary and serum cortisol values at emergency and pathology department.

Mean Salivary cortisol Mean Salivary Mean Serum Mean Serum
Department 08:00 AM (before cortisol 04:00 PM | cortisol 08:00 AM | cortisol 04:00 PM
work) (after work) (before work) (after work)
Emergency 3.1+ 1.4 pg/dl 1.87 £ 0.5 pg/dl 188 + 30 ngl/ml 130 + 28 ng/ml
Pathology 2.1+ 1.1 pg/dl 1.22 +£ 0.2 pg/dl 125 + 22 ng/ml 94.0 + 16.5 ng/ml
P values 0.2 0.19 0.93 0.2

We found correlation between serum and salivary cortisol
values at the beginning of the work and after finishing the
work, at the emergency and pathology cortisol values,
correlation coefficient r = 0.4, and the values of salivary and

serum cortisol values were higher at the emergency
department compare to pathology department, but wasn’t
statistically significant (Table no 1).

Table 2: Mean salivary and serum cortisol values in females and males.

Department Mean Salivary cortisol Mean Salivary cortisol Mean Serum cortisol Mean Serum cortisol
08:00 AM (before work) 04:00 PM (after work) | 08:00 AM (before work)| 04:00 PM (after work)
Female 2.5 £1.9 pg/dl 1.1 +0.4 pg/dl 141 + 58 ngl/ml 81.3 + 29 ng/ml
Males 3.4 +3.3 pg/dl 1.69 £ 0.7 pg/dl 155 + 26 ng/ml 114 + 27 ng/ml
P values 0.9 0.9 0.19 0.25

The serum and salivary values of cortisol of males in our
study were higher compared with females’ values, but sex
differences in salivary and serum cortisol values among

nurses weren’t statistically significant and we didn’t found a
correlation (r= -0.1; p >0.05).
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5. Discussions

Previous studies have also indicated that cortisol levels differ
between men and women [8]-[11], [12]-[14]. In our study,
there were noticed higher levels of salivary and serum
cortisol values in the nurses working in the emergency
department, compared to the nurses working in the pathology
department. But our study had some limitations: first, the
number of participants, which was small and we needed to
perform the study in a bigger group of nurses, to have more
trustful conclusions; second, we know that in the emergency
department the work is more intensive and there is the need
to work quickly, but we did not use any indicator to measure
the level of stress at the nurses in both groups, the emergency
and the pathology department.

6. Conclusions

Mean salivary and serum cortisol values were higher in
males compare to females, but are not statistically
significant. Since the stress of work is higher in the
Emergency Department, even the results of the salivary
cortisol values were higher in the nurses of the Emergency
Department compared to the nurses of Pathology Department
and there existed a correlation between salivary and serum
values, which wasn’t statistically significant (p> 0.05), but
the study needed a bigger group of nurses to have more
trustful conclusions.
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