
310

Introduction 

Sleep is of fundamental importance for the func-
tioning of the human body. It affects our psycho-
logical abilities, social relationships, and health sta-
tus. Sleep disorders are a group of conditions that 
affect the ability to sleep regularly, thus causing sig-
nificant damage to the social and professional func-
tions of the person affected by these disorders [1–3]. 
Sleep disorders are a broad category of disorders that 
involve all types of dysfunctions that include sleep, 
difficulty falling asleep at night, poor sleep quality, 
waking up too early, circadian rhythm disorders, and 
many others. Studies have shown that melatonin syn-
chronizes circadian rhythms and improves the onset, 
duration and quality of sleep, participates in oxida-
tion, circadian rhythm maintenance, and regulates 
neuronal survival [1–11]. In children, blue light ex-
posure has been shown to affect sleep, causing sleep 
problems and sleep disorders [1–9]. Atypical work 
schedules are causing reduced sleep leading to drow-

siness, fatigue, decreased cognitive performance and 
health problems in people who work night shifts [12]. 
Melatonin secretion is highest in the middle of the 
night, between 2 – 4 ante meridiem (A. M. - before 
noon) during the rapid eye movement (REM) phase 
[4, 5]. Normal sleep patterns are subject to changes 
during aging, they include changes in sleep patterns 
and waking up at night. The modern way of life is 
associated with increased exposure to artificial light 
and shifting the light spectrum towards an artificial 
light source containing a strong blue component, re-
duced exposure to daylight, late meals, reduced sleep, 
potential shift work, exchanging day and night, and 
frequent intercontinental zone changes. Exposure to 
blue light during the day is important for suppressing 
the secretion of melatonin, which plays a key role in 
the circadian rhythm. Chronic exposure to low-in-
tensity blue light just before bedtime can have serious 
implications for sleep quality and the circadian phase 
[2–5]. In modern society, many people, including 
students, suffer to some degree from chronological 
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Sažetak
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disorders, because the accumulated lack of sleep af-
fects social interactions [13]. The vast majority of 
them are not even aware of it. The American Acad-
emy of Sleep and Meditation also pointed out and 
specified conditions that are affected by wakefulness 
and sleep disorders during the twenty-four-hour cy-
cle. According to their research, about 25% of the 
population has an inadequate circadian rhythm, 
which could have epidemic proportions in modern 
society if the diagnostic guidelines were used accu-
rately. Shift work also affects the circadian rhythm 
[9]. Approximately 20% of shift workers in the west-
ern world suffer from some sleep disorder. Night shift 
workers remain awake and active during the period 
when their psychophysiological functions are set to 
inactivity. Due to the changed ratio of the cycle of 
wakefulness/sleep, feeding, noise, circadian rhythm 
synchronization disorders with external conditions 
occur: metabolic diseases (obesity and diabetes), de-

pression, bipolar and seasonal affective diseases, 
cardiovascular diseases, thrombosis or cancer, as well 
as modulation of C-reactive protein (CRP). A mild 
but chronic form of this disorder can be far more 
common than official figures really show. 

The aim of this research was to examine the 
sleep habits of the working population, their blue 
light exposure before bedtime, as well as how they 
assess their quality of sleep.

Material and Methods 

The research was designed as a cross-sectional 
study. A questionnaire was created as a research 
instrument for the working population to assess 
their quality of sleep, circadian rhythm, and rest. 
The questionnaire had two parts: the first part ex-
amined the socio-demographic characteristics of 
the respondents and the second part was in the form 
of an assessment scale. The research included a to-
tal of 110 respondents who used the services of the 

Abbreviations
REM – rapid eye movement

Tabele 1. Sociodemographic characteristics of the respondents 
Tabela 1. Sociodemografske karakteristike ispitanika 

Variables/Varijable Number/Broj %
Gender/Pol

Male/Muški
Female/Ženski

41
69

37.3%
62.7%

Age/Starost 
> 25
25 - 30
30 - 35
35 - 40
40 - 45
45 - 50
< 50

4
9
16
36
35
6
4

3.6%
8.2%
14.5%
32.7%
31.8%
5.5%
3.6%

Education level/Nivo obrazovanja 
Primary school/Osnovna škola
High school/Srednja škola 
College/Fakultet 
MSc/Magistratura 
PhD/Doktorat 

2
21
50
29
8

1.8%
19.1%
45.5%
26.4%
7.3%

Place of living/Mesto stanovanja 
Rural environment/Seoska sredina
Urban environment/Gradska sredina

27
83

24.5%
75.5%

Shift work/Rad u smenama 
Yes/Da
No/Ne 
Sometimes/Nekada 

55
44
11

50%
40%
10%

Night shift/Noćne smene 
Yes/Da
No/Ne 

23
87

20.9%
79.1%

Night shifts per month/Noćne smene u toku meseca 
0
< 4
> 4
Only night shifts/Samo noćne smene

87
13
7
3

71.9%
11.8%
6.4%
2.7%
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Eye Clinic “Etiko” in the period from September to 
October 2021. Participation in the study was volun-
tary and anonymous. The research was approved 
by the competent authorities of the institution. Pri-
or to the start of the research, the respondents re-
ceived all the necessary information about the study 
orally and in writing. Respondents were given in-
structions regarding the proper completion of the 
questionnaire. The researchers collected the data in 
person. Statistical data processing included methods 
of descriptive and inferential statistics and data 
were tested by c2 test. The data were analyzed using 
the Statistical package for social sciences for Win-
dows. The obtained results are shown in tables and 
graphs.

Results

The most important sociodemographic character-
istics of the respondents are given in Table 1. The fol-
lowing part of the results shows the analysis of circa-
dian rhythm, sleep and rest in the working population. 

The results in Table 2 show the self-reported 
sleep quality of the respondents in relation to the 
given variables.

Distribution of mood when waking up and using 
digital devices before going to bed is shown in 
Graph 1.

Discussion

It was found that there are statistically significant 
differences between the frequency of use of digital 
devices and quality of sleep among the respondents. 
Statistically significant differences were found in 
the variable related to using digital devices on daily 
basis, i.e. as many as 41.2% of the respondents used 
digital devices every day before bedtime. They rat-
ed their quality of sleep as poor, and 27.5% rated it 
as unsatisfactory. Similar results were found by 
Good et al., who studied sleep in the United States 
military personnel; their research showed that in-
candescent lighting reduces sleep quality compared 
to natural daylight, thus reducing the amount of me-
latonin released during the REM phase and that 
exposure to strong light during the night encour-
ages alertness [11]. Stothard et al., studied circadian 
rhythms and the natural change of the day and night 
cycle and found that increased exposure to artificial 
light at night leads to late circadian cycles and sleep 
disorders that have far-reaching consequences on the 

Tabele 2. Analysis of circadian rhythm, sleep and rest in the working population
Tabela 2. Analiza cirkadijalnog ritma, sna i odmora kod radno aktivnog stanovništva

Quality of sleep/Kvalitet spavanja 
Variables
Varijable

Bad
Loš

Unsatisfactory
Nezadovoljavajući

Satisfactory
Zadovoljavajući

Good
Dobar 

Perfect
Odličan 

N
Broj

p/p

Use of digital devices before bedtime/Korišćenje digitalnih uređaja pred spavanje 
Often/Često 
Rarely/Retko 
Daly/Svakodnevno 
No/Ne 

6
11
21
0

4
6
16
0

5
6
13
1

3
5
1
0

8
4
0
0

26
32
51
1

0.006

Night shifts/Noćne smene 
Yes/Da 
No/Ne 

14
24

6
20

2
23

0
9

1
11

23
87 0.018

Bedtime/Vreme odlaska na spavanje 
> 22 h
22 - 23 h
23 - 00 h
< 00 h

2
2
10
24

5
5
7
9

2
4
1
18

0
1
4
4

0
2
5
5

9
14
27
60

0.058

Sleeping habits/Navike spavanja  
Sleeping in the bedroom
Spava u spavaćoj sobi 
Falls asleep in the living room

      Zaspi u dnevnoj sobi 

27

11

24

2

21

4

8

1

6

6

86

24
0.28

Place of living and sleep quality/Mesto stanovanja i kvalitet spavanja 
Rural environment/Seoska sredina 
Urban environment/Gradska sredina 

8
30

7
19

6
19

3
6

3
9

27
83 0.068

Mood on waking/Raspoloženje pri buđenju 
Rested/Odmoran 
Grumpy/Mrzovoljan 
Tired/Umoran 
Ready for the daily tasks
Spreman za dnevne obaveze 

4
11
22

1

2
16
7

1

6
7
11

1

4
2
1

2

5
0
0

7

21
36
41

12

0.000
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human mental and physical health [14]. A study con-
ducted by Le Bougeois and colleagues in Colorado 
examined the digital media use in adolescents and 
found harmful effects of digital devices on healthy 
sleep patterns, manifesting with delayed sleep time 
and reduced sleep duration in adolescents [15]. 
Philips and colleagues researched sleep habits and 
academic performance among student population; 
they found irregular sleep patterns, delayed circa-
dian rhythms, and lower academic achievement due 
to exposure to night light [16]. 

Statistically significant differences were ob-
served in the variables of night shift and quality of 
sleep. Persons who reported working night shifts 
rated the quality of their sleep as poor or unsatisfac-
tory. A total of 69.9% of respondents who work night 
shifts characterized their sleep as bad, which is al-
most twice as high as in the control group of re-
spondents working no night shifts, since only 31% 
of them rated their quality sleep as bad. Similar re-
sults are found in a number of studies investigating 
sleep disorders in shift workers [11, 17–18]. Touitou 
and colleagues from the Fondation Ophtalmologique 
A. Rothschild, Unité de Chronobiologie in France, 
claim that workers who work night shifts have 2 to 
4 hours less sleep on daily basis, which results in 

sleep deprivation in the long run. A study by Gan-
sesan et al. on shift work, sleep and performance in 
health workers found that sleep was most limited 
during consecutive night shifts and that alertness 
and performance remained most impaired during 
this time due to lack of circadian adaptation. They 
found that in shift workers, who work early day 
shifts, especially immediately after night shifts, may 
have similar patterns of limited sleep and rest 
rhythm [18]. The time for sleep also significantly 
affects the quality of sleep; statistically significant 
differences were found in the variable going to sleep 
after midnight since as many as 40.7% of respond-
ents who go to bed after midnight rated their qual-
ity of sleep as poor, which was confirmed by previ-
ous studies [11–18]. Examining the sleep habits, we 
found no significant differences in the quality of 
sleep between the group that sleeps only in the bed-
room and those who sleep in the living room, although 
our assumption was that respondents who fall asleep 
in the living room will assess the quality of their sleep 
as bad or unsatisfactory. We started from the hypoth-
esis that respondents living in rural areas have better 
sleep quality than respondents living in the city, but the 
results showed that there are no statistically significant 
differences in these two categories in terms of sleep 

Graph 1. Mood on waking in relation to the use of digital devices before bedtime
Grafikon 1. Distribucija raspoloženja pri buđenju i upotreba digitalnih uređaja pred odalazak na spavanje 

Pe
rc

en
t/P

ro
ce

na
t

R
es

te
d/

O
dm

or
an

G
ru

m
py

M
rz

ov
ol

ja
n

T
ir

ed
/U

m
or

an
R

ea
di

 f
or

 a
ct

io
n

Sp
re

m
an

 za
 

ak
ci

ju
 (r

ad
)

M
oo

d 
w

ak
in

g 
up

/R
as

po
lo

že
nj

e 
pr

i b
uđ

en
ju

Often/Često Rareli/Retko Daily/Svakodnevno No/Ne



314

quality, so we assume that the reason is the availability 
of digital devices in rural areas. The last variable we 
tested was mood on waking in relation to sleep quality. 
Respondents who wake up tired in the morning rated 
their quality of sleep as bad and unsatisfactory and we 
were interested if the use of digital devices before going 
to bed affected the mood on waking. The results 
showed statistically significant differences in this var-
iable since as many as 47.6% of respondents who used 
digital devices every day before going to bed were 
grumpy in the morning, while 37.25% of them stated 
that they were tired in the morning, which is similar to 
the results of other studies [13, 18–20].

Conclusion

Exposure to electronic devices just before going to 
bed correlates with poor sleep quality and leads to cir-
cadian rhythm disorders and negatively affects mood 
on waking. Night shifts disrupt the quality of sleep and 
circadian rhythm. This suggests that employed people 
need more extensive information and education on the 
negative effects of disrupted circadian rhythm on their 
health as well as preventive activities that would im-
prove the quality of sleep in the working population.
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