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Introduction. Intensive care unit (ICU) nurses provide constant, highly specialized and specific care for patients
with acute and severe chronic conditions, which is a prerequisite for higher levels of stress.

The purpose of the study was to follow and compare the level of cortisol in saliva and the self-rated stress, sleepi-
ness and fatigue in ICU nurses with those of nurses working in clinical wards.

Materials and methods of research. The study comprised 48 female hospital nurses of average age (49.7 £ 11.5)
years, 16 from the ICU and 32 from clinical wards. 10 of the ICU nurses were studied during the day shifts and
6 during the night shifts and 16 ward nurses during the day and night shifts. Salivary cortisol levels and self-rated
stress, sleepiness and fatigue were monitored at four-hour intervals. A questionnaire concerning stress symptoms
was filled at the end of the day and night shifts. Statistical analysis was carried using SPSS.

Results. The cortisol retained the typical diurnal rhythm with significantly higher values and large variation dur-
ing the shifts in nurses in ICU compared to clinical wards. The self-rated stress, sleepiness and fatigue increased
as the shifts progressed, with no significant differences between groups and shifts. The nurses felt tense, irritated
and very exhausted at the end of the shifts, they considered that the workload was high and that breaks during the
shifts were insufficient.

Conclusions. The data of the study show an increased health risk in the nurses, especially in those working in the ICU.
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Introduction

Nurses work under a number of stressors in the
workplace [ 1 —4], such as time pressure, frequent
interruptions, communication with patients, doc-
tors and colleagues, shift work, long working
hours etc., which contribute the prevalence of
occupational stress [5—7].

Nurses working in the ICU provide constant,
highly specialized and specific care for patients
with acute and severe chronic conditions [8, 9].
They are constantly exposed to various stressors
in the workplace, which can lead to the develop-
ment of psychological syndromes and disorders
such as depression, anxiety, anger, irritability
and burnout syndrome [9—11]. Our study [12]
conducted among nurses in 19 large hospitals in
Sofia shows that ICU nurses work more oiten
under time pressure, night shifts, 12-hour shifts
compared to the ward nurses, experience a
higher degree of physical and emotional exhaus-
© Collective of authors, 2022

tion and have more psychosomatic complaints.

Cortisol is a reliable stress indicator. A long
lasting increase of circulating cortisol levels or
changes in the circadian rhythm of the hormone
lead to allostatic load and are associated with
increased risk of metabolic and cardiovascular
diseases, depression, etc [13].

Data on cortisol variations in nurses at work
are diverse, probably associated to shift work and
work tasks organization. Anjum et al. [ 14] found
increased cortisol secretion during rotating night
shifts and recovery to normal values when sub-
jects went back to day shift, while according to
another study nurses working night shifts needed
at least four days to restore their circadian
rhythms of cortisol secretion [ 15]. Our study [ 16]
showed higher levels of cortisol in saliva in nurses
compared to the reference group at some hours of
the day and especially during the second half of
the night shifts, accompanied by a high self-rated
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stress and fatigue, indications for increased
health risk. Metzenthin et al. [17] studied ICU
nurses and found that self-rated stress was sig-
nificantly associated with increased cortisol
secretion. According to another study [18], the
increase in cortisol in ICU staff does not depend
on the subjective perception of stress and the
professional experience does not reduce endo-
crine stress reactivity.

The aim of the study was to follow and com-
pare the level of cortisol in saliva and the self-
rated stress, sleepiness and fatigue in ICU nurs-
es with those of nurses working in clinical wards.

Materials and methods of research

The study included 48 hospital female nurses, of
average age (49.7 + 11.5) years and length of
service (26.8 + 10.9) years from two University
hospitals in Sofia, of which 16 work in the ICU
and 32 in clinical wards. The shift system in both
groups was fast rotating with 12-hour shifts and
forward rotation, day shiits starting from 07:00 to
19:00 and the night shifts from 19:00 to 07:00.
During the day shifts 10 of the ICU nurses were
studied and 6 during the night shifts, and 16
nurses from the wards during the day and night
shifts. The studied groups did not have a signifi-
cant difference in age, length of service and years
working night shifts (Table 1).

The exclusion criteria were as follows: (1)
nurses who had received sedatives, hypnotic
drugs, anti-inflammatory drugs, or hormonal

drugs (e.g., corticosteroids, melatonin, or oral
contraceptives) during the 4 weeks preceding the
study; and (2) nurses with metabolic, neurologi-
cal or renal diseases, mental disorders or preg-
nancy. The study is part of a survey on risk factors
for health and safety in health care. Informed
consent was signed by all the subjects. The work
was approved by the ethical committee of the
National Center of Public Health and Analyses.
The concentration of saliva cortisol was fol-
lowed on four hour intervals at the following time
points: day shift — 07:00, 11:00, 15:00 and
19:00, and night shift — 19:00, 23:00, 03:00 and
07:00. The participants were instructed to avoid
food and liquids and smoking for 30 minutes
before these time points. Salivary cortisol was
collected in polyethylene containers, stored at
-20 °C until sample determination. Cortisol was
determined by ELISA kits (ELISA cortisol saliva
EQ6141-9601 S) of Euroimmun, Germany with
an intra-serial coefficient of variation of 4.8 %
and a cross-section coefficient of variation of
7.2 %. The data were matched with the reference
data, provided by Euroimmun. At the above time
points the participants made ratings of stress,
sleepiness and fatigue in a diary. The stress scale
included nine response categories [19], five
included verbal anchors: 1 — very low stress
(very calm and relaxed), 3 — low stress, 5 — nei-
ther low nor high stress, 7 — high stress (high
tension and pressure), 9 — very high stress. The
participants also rated their sleepiness during

Tahle 1

Age and length of service of the studied nurses

. Age, yrs. Length of service, | Length of service with night
g Shift n (mean + SD) | yrs. (mean + SD) shifts, yrs. (mean + SD)
. . Day shift 10 48.8 £7.7 279 £6.1 25.6+9.8
Intensive care unit nurses
Night shift 6 522+83 243+72 20.1 +8.3
Day shift 16 49.1 +11.7 273+ 11.7 25.1+10.5
Ward Nurses - -
Night shift 16 498 +11.5 25.6+9.8 24.1+8.8
Total 48 497+ 11.5 26.8 +10.9 242 +10.2
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the shifts using Karolinska Sleepiness Scale
(KSS) (1 — very alert, 3 — alert, 5 — neither alert
nor sleepy, 7 — sleepy, 9 — very sleepy, fighting
sleep, effort to stay awake), validated against
physiological and behavioral measures [20]. Also
during the shifts they rated on the feeling of
fatigue by 9 point scale (1 — very fresh, 3 — fresh,
5 — neither fresh nor tired, 7 — tired, 9 — very
tired). The Chrobach’s o for the scales was 0.78.

At the end of every shift, the participants
reported how their day had been in respect to dif-
ferent symptoms of stress, as described by
Dahlgen et al. [19]. The questions were pointed
towards feeling of tension, irritation, exhaustion,
time pressure, difficulties in concentration (1 —
not at all, 5 — to a large extent) and whether the
workload was high and the rests not enough
(I — definitely enough, 5 — far from enough).
The Chrobach’s a for the scales was 0.66.

The data were processed with the SPSS Statistics
23.0 package. ANOVA and repeated measures
effects were applied and the significance level was
set at p < 0.05.

Research results and their discussion

Our data show that salivary cortisol retained its
typical diurnal pattern (F = 23.878, p = 0.0),
with high morning levels declining during the day
and reaching the lowest values in the evening
(Figure 1). During the day shifts, cortisol levels in
ICU nurses were significantly higher than those
in the clinical ward nurses (F = 6.202, p =
0.027). The variation in cortisol levels in both
groups was high, especially in ICU nurses.
During the night shifts, salivary cortisol also fol-
lowed its circadian rhythm (F = 5.480, p =
0.003), with high variation in hormone levels in
the morning, especially in [CU nurses.

The seli-rated stress (Figure 2) increased with
the shifts progress, with no significant differences
between groups and shiits. Sleepiness increased
as the shifts progressed (FF = 15.089, p = 0.001),
with higher values during night shifts and peak
values around 03 o’clock, but without significant
differences between the two groups (Figure 3).
The self-rated fatigue (Figure 4) was low at the
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Figure 1. Time-of-day levels of salivary cortisol during day and night shift in nurses in intensive

care unit (ICU) and clinical wards
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Figure 2. Self-rated stress during day and night shifts in nurses in intensive care unit (ICU) and

clinical wards

beginning of the shifts and increased during work
(F = 52.123, p = 0.0) with higher values during
the night shifts, i.e. nurses felt more tired at night.
No significant differences were found between the
two groups, but the variations in values were
greater in the ICU nurses.

Our data did not show significant differences
between the reported stress symptoms at the end

of work shifts, both when comparing day and

night shifts and the two groups. The nurses felt
tense, irritated and very exhausted at the end of
the shiits. They also considered that workload
was high and that breaks during work are insuf-
ficient (Table 2).

Our study showed that the salivary cortisol
retained its 24-hour rhythm during both day and
night shift with the studied nurses, but its values

were higher, especially in [CU nurses. Karhula et
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Figure 3. Self-rated sleepiness during day and night shifts in nurses in intensive care unit (ICU) and

clinical wards
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Figure 4. Self-rated fatigue during day and night shifts in nurses in intensive care unit (ICU) and

clinical wards

al. [21] studied alpha amylase and cortisol in
saliva in healthcare workers, dividing partici-
pants into two groups — low and high stress at
work. The authors found higher values of the two
biomarkers in the group of healthcare workers
working under high stress. These data are con-
sistent with our findings of higher cortisol levels
in ICU nurses, taking care for patients with acute
and severe health conditions with responsibility
to prevent or detect complications and, in their
case, to act immediately and effectively [22].
The subjective perception of stress increased
with the progress of the shiits, but did not show
significant differences between the groups and the

shiits in contrast to the levels of salivary cortisol, an
objective indicator of stress. Thus, the subjective
perception of stress does not correspond to the
endocrine response, which confirms the data of
Fischer et al. [18], but it should be noted that our
findings showed high stress both while using
objective and subjective methods in both groups —
nurses in the ICU and in clinical wards. The differ-
ences in cortisol levels were significant during the
day shifts, and at the end of the work day ICU
nurses reported that they had more work than the
nurses in the wards, while after the night shifts the
ratings did not differ but after both shifts showed
very high workload and insufficient time for rest.

Tahle 2
Stress symptoms (X + SD) at the end of the day and night shifts in nurses
in intensive care unit and clinical wards
Intensive care unit nurses Ward nurses
Stress symptoms — — — —

Day shift x+ SD Night shift x + SD Day shift x+ SD Day shift x+ SD
Tense (max 5) 33+1.2 3.8+04 35+1.0 35+1.0
Irritated (max 5) 3.0+0.9 30£1.2 32+0.7 32+1.1
Exhausted (max 5) 35+1.0 3.0+£09 36+1.1 3.6+09
Time pressure (max 5) 20+09 22+0.8 25+0.7 25+ 1.1
Difficulty in concentration (max 5) 1.9+£0.7 2.6+0.5 2.2+0.6 25+0.7
A lot of work (max 5) 4.1+£09 38+04 39+0.6 3.8+£0.6
Insufficient rests (max 5) 42+1.0 38+1.1 43+1.5 3.8+1.1
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Our data showed that subjective perception of
sleepiness and fatigue increased with the prog-
ress of the shiits and were higher during the
night shifts, which is consistent with results of Di
Muzio et al. [23], who found that night shifts
were associated with significantly greater sleepi-
ness and fatigue in nurses. Our data showed
peak values of sleepiness in both groups around
03 o’clock, which corresponds to the diurnal
rhythm of the indicator. The subjective feeling of
fatigue had the highest values at the end of the
shifts, and the nurses felt tense, irritable and very
exhausted. They worked on schedules with
extended 12-hour shifts, another prerequisite for
higher levels of fatigue. Thompson [24], using
objective methods such as reaction time, distrac-
tion and muscle strength found that the advanc-
ing fatigue in nurses at the end of 12-hour shifts
negatively affected their work.

Our study also has some limitations, such as
studying different nurses during the day and night
shifts, but the evening values of cortisol during day
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