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Abstract

Introduction. Sleep is of crucial importance for the
psychophysical functioning and health of every per-
son. Nurses who work in operating rooms most often
work on call, which significantly affects their sleep
quality.

Aim. To determine the quality of sleep among nurses
in operating rooms working 24-hour shifts.

Methods. The study is based on a questionnaire on
sleep quality (Pittsburgh Sleep Quality Index) that
was distributed to nurses in the surgical ward. The
sample consisted of 40 employees.

Results. The study was conducted on 40 respond-
ents, most of whom are female. The average age of
the respondents was 32.3 years, and the average
length of service was 12.1 years. The largest num-
ber of respondents had bachelor's degrees in nurs-
ing. The results of the questionnaire indicate a sig-
nificantly reduced quality of sleep.

Conclusion. The quality of sleep was assessed as
poor, which indicates the need for interventions that
would improve the sleep quality of nurses working
on call.
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Introduction

Sleep is a part of the biological rhythm in which a nat-
ural state of reduced consciousness and a decrease
in the function of the nervous system occur. During
sleep, most vegetative functions (pulse, blood pres-
sure, body temperature, breathing) decrease, along
with muscle activity. At regular intervals, sleep al-
ternates with wakefulness. We divide sleep into two
phases: non-REM and REM. Sleep is controlled by the
suprachiasmatic nucleus of the hypothalamus, which
plays the role of an endogenous clock that regulates
the production of melatonin (a sleep-inducing hor-
mone) (1).

Dreaming is an unconscious mental activity that oc-
curs during the REM sleep phase. It manifests itself
as dreaming of a visually complex sequence of vari-
ous events that are perceived as reality. In biological
terms, sleep is the time when the central nervous
system recovers (2).

Sleep is very important for maintaining our mental
and physical health. Nurses’ shift work greatly hin-
ders this goal due to irregular sleep. During sleep, the
body performs actions that it could not perform dur-
ing the wake phase, because the body consumes a
lot of energy while awake. The body has a system for
regulating sleep and wakefulness, which we call the
circadian rhythm (3).

Recommended sleep time for a healthy adult is seven
to nine hours a day (refers to nighttime sleep). Dur-
ing 24-hour shifts, especially while in the operating
room, the period of day and night is often equalized,
that is, the body does not know what time of day it is.
Such a feeling can also occur during flights to other
time zones, when the physiological and biological
rhythm is disrupted. Frequent disruption of the sleep
rhythm can lead to slower reflexes, overweight, car-
diovascular diseases, diabetes and cognitive difficul-
ties. Long-term exposure to irregular sleep also leads
to the impossibility of quality sleep (4).

Many studies have proven the negative effects of
sleep deprivation in healthcare professionals due to
the nature of their work (4). Research conducted on
the topic of sleep quality and related errors shows
that health professionals with impaired sleep quality
are more likely to make medical errors (5).

Physiology of sleep

The human body has a sleep and wakefulness regu-
lation system known as the “biological clock” (6). The
main role of the biological clock is to generate circadian
rhythms and control the timing of their activity. The cir-
cadian rhythm, which comes from the Latin word “circa
dies” meaning “around the day", is key to our waking
up in the morning and feeling sleepy when it is time
to rest. Its 24-hour cycle is responsible for the mental,
behavioral and physical changes that accompany our
daily rhythms, including sleep cycles, hormone release,
body temperature, eating habits and digestion. Circa-
dian rhythms respond to the light and darkness of the
environment, and melatonin, a hormone secreted by
the pineal gland, plays a key role in this process. It is
important to note that high exposure to light at night
and insufficient exposure to light during the day can
disrupt melatonin synthesis. Shift workers, healthcare
workers on call and night shift workers are especially
exposed to circadian rhythm disorders, which is related
to the nature of their work and its negative impact on
the body's natural rhythm (7).

Impact of night work on nurses

Emotional exhaustion is a common problem for nurs-
es. Constant stress and emotional demands of pa-
tient care can lead to emotional exhaustion, depres-
sion, anxiety, which can result in burnout. Burnout
can make it difficult for nurses to connect with pa-
tients, which negatively affects patient’s satisfaction
and hospital experience. Another factor that contrib-
utes to nurse burnout is heavy workload and long
working hours (8).

Nurses must often work multiple shifts in a row,
which leads to fatigue and exhaustion. Nurses are
required to work during holidays or weekends, which
disrupts their personal lives. Tired nurses are more
likely to make mistakes. There is also a higher prob-
ability of absenteeism from work and leaving the
nursing profession (9).

To alleviate the problem of nurse burnout, hospitals
can take several steps. Firstly, they can implement
scheduling practices that allow nurses adequate rest
between shifts. This may include limiting the number
of consecutive shifts and ensuring adequate time off
between shifts. In addition, hospitals can provide
nurses with resources to help them manage stress
and emotional exhaustion, such as counseling ser-
vices and employee assistance programs (10).



Lisowski M. et al. Sleep Quality of Operating Room Nurses - a Cross-sectional Study. Croat Nurs J. 2024; 8(2): 89-97 91

The most common health problems associated with
sleep problems are cardiovascular disease, hyperten-
sion, digestive problems, thyroid problems, obesity,
diabetes. The reason for this is that people who work
night shifts or 24-hour shifts have a disturbed circadi-
an rhythm. Shift work can be an independent risk fac-
tor for sleep quality, diabetes and hypertension (11).

In the study conducted by SliSkovi¢, a pattern show-
ing that workers who work outside working hours, i.e.
night shifts, develop more health problems over the
years than workers who have never worked night shifts
is observed (12). According to Sharma et al., research
has shown that there is undoubtedly an increased risk
of obesity and type 2 diabetes mellitus (12). Karlson,
Knutsson and Lindahl report an increased risk of meta-
bolic disorders in shift workers (13).

A study by Hidalgo and colleagues conducted among
health professionals shows that an alarmingly large
number of physicians and nurses do not engage in
a healthy lifestyle, which is related to their way of
working (14). Interestingly, the study concluded that
health workers are aware of what a healthy lifestyle
should be (15).

All the studies that have been carried out show that
shift work is associated with psychophysical diseas-
es, and that people who work in shifts in the health-
care system are well aware of the risks, i.e. sleep dis-
orders and their consequences.

Aim

To assess the quality of sleep for Operating Room
nurses who work 24-hour shifts.

Methods

Participants

The respondents were nurses employed at the Sur-
gical ward of the UHC Zagreb's Surgery Clinic. A to-
tal of 40 questionnaires were distributed (the same
number as nurses assigned to that workplace), and
all 40 were filled out. Only respondents who work
24-hour shifts in their monthly work schedule were
included. The research was conducted in December
2021. The average age of the respondents was 32.3
years (range 21-58 years), and the average length of
service was 12.1 years (range 1-38 years).

Instrument

The Pittsburgh Sleep Quality Index (PSQI) was used
(16). The Pittsburgh Sleep Quality Index assesses
the quality and patterns of sleep through a self-re-
port of the subject’s habits during the past month.
It contains 19 questions divided into 7 subscales: 1.
subjective assessment of sleep, 2. transition from
full wakefulness to sleep, 3. sleep duration, 4. usual
sleep efficiency, 5. sleep disorders, 6. use of sleep
medication and 7. daily functioning. The sleep qual-
ity score is obtained by summing all seven subscales.
Each subscale is scored on a scale from O to 3, where
0 indicates no difficulty and 3 indicates great diffi-
culty. The total PSQI score is obtained by summing
the scores on the 7 subscales. The score ranges from
0 to 21. A total score greater than 5 indicates poorer
sleep quality.

Procedure

The questionnaire was distributed in paper form to
nurses at the surgical ward of UHC Zagreb. Respond-
ents submitted their answers in a sealed envelope
directly to the researcher. Due to this, the anonymity
of the respondents was not fully guaranteed. How-
ever, all respondents were aware of this fact and
agreed with this method of data collection, which
they confirmed by their consent to participate. The
consent of the Ethics Committee of UHC Zagreb was
obtained for conducting the research. The results are
presented in a table using Microsoft Excel.
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Results

Demographic data obtained by the respondents is
shown in Table 1.

Table 1. Respondents’ basic characteristics

N %
Female 28 70

Gender
Male 12 30

Secondary level 15 375
Level of education Bachelor of nursing 20 50

Master of nursing 5 125

1-10 10 25

Years of work 11-20 17 425
experience 21-30 10 25
31 and more 3 12.5

The quality of sleep is shown through 7 subscales of
the PSQI questionnaire.

Subjective sleep quality

Subjective sleep quality is assessed by question
number 9 (PSQI) “During the past month, how would
you rate your overall sleep quality?”.

Most respondents answered “relatively” (shown in
Table 2).

Table 2. Subjective sleep assessment

9. During the past month,

Number of
how would you rate your %
; respondents
overall sleep quality?

Very good g 7.5
Relatively good 10 25
Relatively bad 22 55
Very bad 5 125

Latency of falling asleep

The latency of falling asleep is assessed by two ques-
tions: question 2 and question 5a. Answering ques-
tion 2 (PSQI) “During the past month, how long (in
minutes) did it usually take you to fall asleep each
night?’, most respondents said it takes them about
31 to 60 minutes to fall asleep. Answering question

53, most respondents answered that at least once or
twice a week they could not fall asleep during the
first 30 minutes (shown in Table 3).

Table 3. Minutes needed to fall asleep

2. During the past month, how

long (in minutes) did it usually Number of %

take you to fall asleep each  respondents
night?
15 minutes 10 25
16-30 minutes 12 30
31-60 minutes 18 18

5a. During the past month,
how often did you have
. Number of
trouble sleeping because you %

were not able to fall asleep R
within 30 minutes?
Not during the past month 5 125
Less than once a week 4 10
Once or twice a week 16 40
Three or more times a week 15 37.5

Sleep duration

Question number 4 (PSQI) «During the past month, how
many hours of actual sleep did you get at night? (This
may be different than the number of hours you spent in
bed)” was answered by most respondents as sleeping 4
to 5 hours during the night (shown in Table 4).

Table 4. Nighttime sleep duration

4. During the past month, how
many hours of actual sleep did
vyou get at night? (This may be r:lsumo:i::s %
different than the number of P
hours you spent in bed)

4-5 hours 18 45

5-6 hours 12 30

6-7 hours 10 25
Sleep efficiency

The results are obtained based on the answers to
questions 1, 3, 4. Sleep efficiency is calculated by di-
viding the number of hours slept by the total hours
spent in bed. To the question 1 (PSQI) “During the
past month, what time did you usually go to bed at
night?”, the largest number of respondents answered
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they went to bed between 11 and 12 p.m. To the
question 3 (PSQI) “During the past month, what time
did you usually get up in the morning?” as many as
28 respondents (70%) answered that they got up at
between 5 and 6 in the morning. To the question 4.
(PSQI) “During the past month, how many hours of
actual sleep did you get at night? (This may be dif-
ferent than the number of hours you spent in bed),
most respondents answered that they slept between
4 and 5 hours during the night (shown in Table 5).

Trouble sleeping

The answers to question 5 (PSQI) “During the past
month, how often did you have trouble sleeping be-
cause you..?” show that many respondents had dif-
ficulty sleeping (shown in Table 6).

Taking sleep medication

Answering question 6 (PSQI) “During the past month,
how often did you take medicine to help you sleep
(prescribed or “over the counter”)?”, most respond-
ents (29 or 72.5%) answered that they did not take
any sleep medication (shown in Table 7).

Daytime functioning

This topic is covered by the answers to questions 7
and 8. In terms of question 7 (PSQI) "During the past
month, how often did you have trouble staying awake
while driving, eating, or engaging in social activity?”,

as many as 31 respondents (77.5%) answered that
they had difficulty staying awake less often than once
a week. To the question 8. (PSQI) “During the past
month, how much of a problem has it been for you to
keep up enough enthusiasm to get things done?”, 21
respondents (52.5%) answered that they experienced
certain difficulties (shown in Table 8).

Table 5. Sleep efficiency

1. During the past month,

what time did you usually go r:su'::ire::s %
to bed at night? P
22.00-23.00 8 20
23.00-24.00 22 55
24.00 - 01.00 10 25
3. During the past month,
what time did you usually get AL %
. . respondents
up in the morning?
5.00-6.00 28 70
6.00 - 7.00 9 22.5
7.00 - 8.00 3) 7.5
4. During the past month, how
many hours of actual sleep did Number of

you get at night? (This may be %
different than the number of A
hours you spent in bed)

4 - 5 hours 18 45
5-6 hours 12 30
6 - 7 hours 10 25

Table 6. Trouble sleeping

5. During the past month, how UL diz

often did you have trouble LoDk
sleeping because you...? N (%)
were not able to .faII asleep within 5 (12.5)
30 minutes
woke up in the middle .Of the night 3(7.5)
or early morning
had to get up to use the bathroom 0
could not breathe comfortably 11 (27.5)
coughed or snored loudly 7 (17.5)
felt cold 6 (15)
felt hot 6 (15)
had bad dreams 9 (22.5)

felt pain 4 (10)

Less thanoncea Onceortwicea Three or more

week week times a week
N (%) N (%) N (%)
4(10) 16 (40) 15 (37.5)
5(12.5) 21 (52.5) 11 (27.5)
32 (80) 8 (20) 0
8(70) 1(2.5) 0
13 (32 5) 1(27.5) 9 (22.5)
17 (42.5) 7 (42.5) 0
17 (42.5) 17 (42.5) 0
13 (32.5) 18 (45) 0
20 (50) 16 (40) 0



94 Lisowski M. et al. Sleep Quality of Operating Room Nurses - a Cross-sectional Study. Croat Nurs J. 2024; 8(2): 89-97

Table 7. Taking sleep medication

6. During the past month, how

often did you take medicine Number of %
to help you sleep (prescribed respondents ‘
or “over the counter”)?
Not during the past month 29 72.5
Less than once a week 9 22.5
Once or twice a week 2 5
Three or more times a week 0 0

Table 8. Daytime functioning

7. During the past month, how
often did you have trouble

staying awake while driving, _\umberof

d P . respondents
eating, or engaging in social
activity?
Not during the past month 2 5
Less than once a week 31 77.5
Once or twice a week 7 175
Three or more times a week 0 0
8. During the past month, how
much of a problem has itbeen  Number of o
for you to keep up enough respondents
enthusiasm to get things done?
No problem at all 4 10
Only a very slight problem 12 30
Somewhat of a problem 21 52.5
A very big problem 3 7.5

Total sleep scale

Based on the PSQI scores, seven individual results
are obtained, each of which can range from 0 (no dif-
ficulty) to 3 (great difficulty). By adding up the indi-
vidual results, the total number of points is obtained
(in range from O to 21). A higher score means worse
sleep quality. Our results show that the total number
of PSQl index points of all individual amounts to 12.

Table 9. Individual scores for the seven
subscales of the PSQI

PSQI subscales Iiepsaur:t Inr‘ii;if:‘;al
1. Subjective sleep quality 0-3 2
2. Latency of falling asleep 0-3 2
3. Sleep duration 0-3 3
4 Sleep efficiency 0-3 1
5 Trouble sleeping 0-3 2
6. Taking sleep medication 0-3 0
7 Daytime functioning 0-3 2
8 Total (PSQI index) 0-21 12

Discussion

Chang et al. obtained data that nurses who work
night shifts have worse sleep quality than nurses
who work morning shifts (17). The data obtained in
our research concurs with this data. Most respond-
ents (55%) rated their sleep quality as 'relatively
bad. These data are completely opposite to those
obtained in a study conducted at UHC Osijek, where
the subjects assessed the quality of their sleep as
‘very good' (15). In her research, Srdar also obtained
information that the largest number of respondents
rated their sleep as 'very good' (18).

In our study, the latency of falling asleep was pro-
longed by 31-60 minutes, compared to the study
from Osijek, where the data obtained showed that
10-15 minutes were enough for most respondents
to fall asleep (15).

The most significant data obtained from the study
refer to the amount of sleep of the respondents. The
majority of respondents in our study sleep 4 to 5
hours or less, and similar data was obtained by Srdar,
who states that most respondents sleep between 5
to 6 hours (18). The literature states that an adult
needs 6 to 8 hours of sleep for normal functioning

(6)
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Research has shown that sleep problems, especially
the length of sleep, affect the daily functioning of an
individual, the work-life balance, and lead to a num-
ber of health problems (19).

In our study, 77% of respondents stated that they
had difficulties in daily functioning, such as maintain-
ing alertness while driving, during meals or socializ-
ing. Also, difficulty is manifested in completing daily
activities they started, as well as a lack of energy.
Similar results were obtained by Brazilian research-
ers Palhares de Castilho et al. One of the conclusions
of their research is that the respondents were mostly
female and that difficulties in daily functioning and
lack of energy can be attributed to the fact that
women participate more in family and household du-
ties to the detriment of their own sleep and rest (20).

Srdar's data also point to difficulties in daily function-
ing after shift work. Difficulties relate to maintaining
alertness while driving or engaging in social activi-
ties, as well as mood swings (18).

Another study, carried out in Turkey, confirms that
workers who do shift work are more often tired,
sleepy, which leads to reduced concentration during
daily activities, as well as during the performance of
work tasks. All the above aggregates to an increased
amount of workplace errors and is associated with
more needlestick injury incidents (21).

The largest percentage (72%) of our respondents
does not take sleeping pills, while Srdar obtained dif-
ferent information. Her data shows that a quarter of
the respondents use sleeping pills, on medical advice
or on their own, with varying frequency (one part of
the respondents less than once a week while anoth-
er part of the respondents uses sleeping pills several
times a week) (18).

The instructions state that a score above 5 indicates
unsatisfactory sleep quality (16). Looking at the over-
all PSQl index, our data results in a score of 12, which
indicates unsatisfactory sleep quality. Similar data
was obtained by Srdar, who obtained a score of 6 for
respondents who work shifts (18). In her research on
the quality of sleep at CH Merkur, Radinovi¢ obtained
a score of 5 for respondents who work in shifts, com-
pared to score less than 5 for respondents who only
work the morning shift, which indicates satisfactory
sleep quality (22).

Conclusion

The total PSQI score of 12 points obtained through
the study points to an unsatisfactory sleep quality of
nurses working in operating rooms. The most impor-
tant data show that 55% of respondents rate their
sleep quality as “mostly bad", that their sleep dura-
tion generally lasts 4-5 hours, and that they have
certain difficulties in daily functioning.

Care must be taken when interpreting the results
because this is a small sample of respondents in a
single hospital. However, attention should be paid to
the impact that sleep quality has on the functioning
of nurses and certain interventions should be under-
taken at the organizational level.
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KVALITETA SPAVANJA MEDICINSKIH SESTARA ZAPOSLENIH U OPERACIJSKIM
DVORANAMA - PRESJECNA STUDIJA

SaZetak

Uvod. Spavanje je kljutno i vazno za psihofizicko
funkcioniranje i zdravlje svake osobe. Medicinske
sestre i medicinski tehnicari koji rade u operacijskim
dvoranama najc¢eSce rade u deZurstvima, Sto znatno
utjeCe na njihovu kvalitetu spavanja.

Cilj. Utvrditi kvalitetu spavanja medicinskih sestara i
tehnicara zaposlenih u operacijskim dvoranama koji
rade u 24-satnim deZurstvima.

Metode. IstraZivanje se temelji na upitniku o kvali-
teti spavanja (Pittsburgh Sleep Quality) koji je distri-
buiran medicinskim sestrama i tehnicarima s odjela
kirurskih operacija. Uzorak je €inilo 40 zaposlenika.

Rezultati. Istrazivanje je provedeno na 40 ispitanika
od kojih je vecina Zenskog spola. Prosjecna dob is-
pitanika je bila 32,3 godine, a prosjecna duljina rad-
nog staZa je bila 12,1 godinu. Najveci broj ispitanika
bili su prvostupnici sestrinstva. Rezultati na upitniku
ukazuju na znatno smanjenu kvalitetu spavanja.

Zakljucak. Kvaliteta spavanja procijenjena je loSom,
Sto ukazuje na potrebu za intervencijama koje bi po-
boljSale kvalitetu spavanja medicinskih sestara koje
rade u deZurstvima.

Kljucne rijeci: smjenski rad, medicinske sestre, spavanje,
kvaliteta spavanja






