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COVID-19 Pandemisinin Tiirk insanlarinin Sirkadiyen Ritmine ve Yasam Kalitesine Etkisi
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OZET:

Amag: Calismanin amaci COVID-19 pandemisinin Tiirkiye’de yasayan insanlarin yasam kalitesine ve uyku profillerine olan etkisini
anlamaktir. Gere¢ ve Yontem: COVID-19 virlisi 2019 yilinin Aralik ayinda Cin’de raporlanmis ve pandemiye sebep olmustur.
Uluslararasi saglik orgutiiniin 21 Aralik 2020 haftalik raporuna gore diinya ¢apinda 75 milyondan fazla kisiye COVID-19 teghisi
konulurken, Tirkiye igin bu rakam 2 milyon ‘dur. Bu salgin sirasinda insanlarin giinliik yasamlarinda meydana gelen degisiklikler, uyku
zamanlarini da degistirmistir. Uyku insan hayatinin en onemli pargalarindan biridir ve sirkadiyen ritim adi verilen mekanizma
tarafindan kontrol edilmektedir. Bu calismada, 1230 birey gonilli olarak bir ankete katilip yasam kaliteleri ve uyuma-uyanma
zamanlarinin pandemi 6ncesi ve sonrasi durumlarini degerlendirmislerdir. Bulgular: Anket sonuglari analiz edildiginde, katilimcilarin
yuzde 65’i yasam kalitelerinin 6nemli 6lglide diistliglinii belirtmistir. Karantina siireci ve kurallari sebebiyle katilimcilarin yiizde 82'si
fiziksel aktivitelerinde azalma oldugunu bildirmistir. Uyuma-uyanma zamanlari ise COVID-19 6ncesi doneme gére daha genis bir
zamana yayllmistir. Buna ek olarak, is giinleri ve is olmayan giinler arasindaki fark incelendiginde, bu farkin pandemi siirecinde
neredeyse ortadan kalktigi gdzlenmistir. Bu sonug da evden okuma ve evden ¢alisma siireglerinin katihmcilarin uyku dizenlerini duvar
saatine gore degil, bireysel viicut saatlerine gore dizenlediklerini géstermektedir. Sonug: COVID-19 ile yasam kalitesi dismesine
ragmen, karantina siireci bireylerin glinliik yasamlarini kendi viicut saatlerine gére ayarlayabilmelerine olanak saglamistir. Bu gérece
kiglk capli anket bile toplumun biyolojik saatinin ve yasam kalitesinin pandemi sebebiyle degistigini ve otoritelerin normale donis
strecinde bunu goz 6niinde bulundurmalari gerektigini belirtmeye yetmistir.

Anahtar Kelimeler: Sirkadiyen ritim, uyku, COVID-19

Effects of COVID-19 on circadian clock and life quality of the Turkish people

ABSTRACT:

Purpose: Understand the effects of COVID-19 pandemic on life quality and sleeping profile of Turkish people. Material and Methods:
A pandemic causing virus COVID-19 was first reported China, on December 2019. According to the WHO COVID-19 21 December
2020 weekly report, over 75-million COVID-19 cases were diagnosed worldwide, and 2 million cases were reported from Turkey.
During this outbreak, sleeping schedules of people altered due to the dramatic changes in their daily lives. Sleep is one of the most
important components of our lives, and it is regulated by a tightly controlled mechanism called circadian clock. In this study, 1230
people participated to a survey about their wellbeing and sleep-wake times before and during the pandemic. Results: When the
survey results were analyzed, 65 percent of participants indicated that their life quality significantly went down. As the results of
quarantine rules, physical activities of 82 percent of the participants reduced significantly. Sleep-wake times are now spread to a
wider window compared to before COVID-19. Additionally, workdays versus work-free days difference has gotten smaller with
increased working from home situations. These results indicate that, working and studying from home allowed people to plan their
sleep according to their body clock, instead of the clock on the wall. Conclusion: Although the life quality is reduced, quarantine let
people to plan their daily lives based on their chronotype (their own body clock). This relatively small-scale survey indicated that
people and the public authorities should consider society’s changed biological clocks and wellbeing during their ‘back to normal’
processes.
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INTRODUCTION

There have been many coronaviruses which are
infectious to animals. The SARS (SARS-CoV) and
MERS (MERS-CoV) coronavirus outbreaks showed
that coronaviruses can be highly pathogenic to
humans, as well as animals (Cui et al.,, 2019). Both
SARS and MERS outbreaks were originated from bats
and had some intermediate hosts. In the case of
SARS-CoV, the host was market civets, and it was
camels for MERS-CoV (Cui et al., 2019). While
excessive research is still being conducted by the
scientists, genomic sequencing studies indicate bat
as the natural host of the COVID-19 (Guo et al.,,
2020). Although there is no known cure for this
infection, affected countries are trying to prevent
the spread of the virus by suggesting a list of actions
for prevention, such as staying at home, working
from home, avoiding unnecessary large gatherings,
and most importantly, social distancing and wearing
a mask. Many countries have been affected by
COVID-19 pandemic for months now, and it had
many social and economic consequences for the
world. Besides these negative effects, it made a huge
impact on people’s psychology by changing their
daily routines. One of the most important biological
processes that regulate our daily lives is circadian
clock (Roenneberg and Merrow, 2016).

Circadian clock is a complex system regulating many
physiological and behavioral processes in the body
(Takahashi, 2016). As a feature of being a complex
system, it has both internal (coming from inside of
the body) and external (coming from outside of the
body) regulators. Sleep (Touitou et al., 2017),
glucose and energy metabolisms (Poggiogalle,
Jamshed and Peterson, 2018), immune system and
2019), lipid
metabolism (Gooley, 2016) and more are regulated

stress response (Baxter and Ray,

by circadian clock. SCN (suprachiasmatic nucleus)
region of the brain is located in the hypothalamus
and it is considered as the circadian center of the
body (Mohawk et al., 2013). SCN expresses circadian
rhythms starting from early embryonic stages
(Landgraf et al.,, 2015). Even SCN is a strong
autonomous cycler, light is sensed through the eyes
and it entrains the molecular circadian clock in the
SCN. Food timing also regulates the clock in the
peripheral organs like liver, kidney and adipose

tissue (McHill et al., 2017) (Oosterman et al., 2015).
Which in turn sends feedback signals to the central
clock in the SCN. Similar to food and light, social
interactions also affect the body’s circadian clock.
When the synchrony between the internal and
external cues is disrupted, diseases start to appear
(Mohawk et al., 2013). Forcing people to work at
night disharmonize the synchrony of the circadian
clock. This conflict messes the circadian clock of the
body, and many systems that regulates (Joseph Bass,
2010). As aresult, circadian clock is both endogenous
and entrainable system. In society, people are forced
to live with fixed time schedules, totally disregarding
their
Contrary to the general sense about the circadian

internal circadian clock and chronotype.
clock that everyone needs to sleep and wake up
around the same time, the sleep timing in circadian
clock can vary between people. Chronotype assesses
people’s morningness or eveningness. Some people
have a tendency to go to bed earlier than the others
(the early chronotypes versus the late chronotypes)
(Horne and Ostberg, 1976). There have been several
genes discovered causing sleep timing or duration
changes in humans (Sehgal and Mignot, 2011). With
expanded knowledge on genetics of sleep (Hirano et
al., 2018) (Pellegrino et al., 2014), we now know that
timing and duration of sleep is heterogenous in the
society, and that may not match with the fixed
working hours (i.e. 9.00 AM-5.00 PM) all the time.

With the COVID-19 pandemic,
studying/working from home, which actually means

people started

they can freely choose their study/work times based
on their internal circadian clock regulation. In the
current study, 1230 people from Turkey attended an
online survey which provided valuable information
about how COVID-19 has affected the general
wellbeing and sleeping-wake up times of the people.

MATERIAL and METHODS

The survey is prepared in Google Docs in Turkish and
the link is provided to the participants through social
media. Survey data is collected from April 17 2020 to
April 22 2020 when stay at home orders are in place.
Every participant agreed to participate in this study
before they answered any questions. All 1230
participants’ answers about their genders, COVID-19
statuses, life qualities, physical activities, screen
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times, sleep quality and daytime naps were analyzed
with Graphpad Prism 8 software. Survey answers
provided by 1230 participants are firstly divided into
two categories based on their employment status
before the analysis of their sleeping times. While

Il 54.80% Women
Il 35.28% Men
[J 9.92% Unspecified

1029 people were employed, 201 people were not.
Sleeping-wake up times of the participants in each
group were plotted as a scatter plot in Graphpad
Prism 8 software.

[ 97.89% No COVID-19
[ 1.54% Had COVID-19 without symptoms
[l 0.57% Had COVID-19 with symptoms

Total=1230 L g

Life quality

Il 18.70% Way less

[l 46.91% Less

[ 22.28% No change
[ 9.59% Increased

[ 2.52% Way increased

(¢}

Total=1230

Physical Activity

Il 40.16% Way less

I 42.36% Less

[ 8.94% No change

[l 6.26% Increased

B 2.28% Way increased

o

Total=1230

Screen time

W 1.14% Way less

[ 3.09% Less

[J 14.47% No change
[ 30.24% Increased

I 51.06% Way increased

Total=1230

Sleep quality

W 15.69% Way less

I 30.41% Less

[J 38.29% No change
B 11.54% Increased
I 4.07% Way increased

-

Total=1230

Daytime naps

W 7.72% Way less

[ 5.20% Less

[ 60.81% No change
[ 20.73% Increased
M 5.53% Way increased

_

Total=1230

Figure 1. Effects of COVID-19 on general wellbeing of the participants. (A) Genders of the participants
indicated by themselves. (B) COVID-19 disease situations of the participants based on their knowledge.
Effects of COVID-19 on (C) life quality, (D) physical activity, (E) screen time, (F) sleep quality and (G) daytime

naps of the participants.

86



Cal-Kayitmazbatir / TFSD, 2021, 2(1), 84-91

RESULTS

1. The effects of COVID-19 on people’s general

wellbeing

1230 survey participants volunteered to answer
survey questions. The questions were about their life
qualities, screen times, physical activities, sleep
quality, and sleep-wake up times. While 54.8% of
participants were women, 35.3% were men and 9.9%
did not specify their gender (Figure 1A). According to
the answers, even 97.89% of the participants has not
had COVID-19 (based on their knowledge), pandemic
the
participants’ lives (Figure 1B). As seen from Figure
1C, 65.61% of all attendees indicated that their life
quality less or way less went down with COVID-19

significantly affected a big portion of

pandemic. As the pandemic kept everyone in their
homes and induced working/studying from home,
82.52% of all attendees reported that they were
performing fewer physical activities as a result of the
pandemic (Figure 1D). In Figure 1E, it is clear that
online studying and meetings increased people’s
screen time significantly. It is also important to note
that blue light from cell phones, TVs, tablets, or
computer screens can affect the sleep. The
participants answered a question about their sleep
quality. While 46.1% of them reported reduced sleep
quality, only 15.61% of the participants realized an
improvement in their sleep quality (Figure 1F). These
results clarified that people either have more
daytime naps (26.26%) or their daytime nap habits
have not changed by COVID-19 pandemic (60.81%)
(Figure 1G). All participants are divided into two
groups -employed and unemployed- and further
analyses are performed according to their answers.

2. COVID-19
profiles of employed people-especially in the

changed sleeping-wake up
workdays
In this part, we focused on the impact of COVID-19
on the sleeping-wake up profiles of people who were
working before the COVID-19. 1029 participants
indicated that they were employed before the
COVID-19. In this section, the effects of COVID-19 on
employed people’s sleep-wake up time profiles are
analyzed. 52.67% of the employed participants were
women, 37.03% were men and 10.3% did not specify
their gender (Figure 2A). Over 97% of the employed

participants have not had COVID-19 based on their
knowledge (Figure 2B). In Figure 2C, 85.23% of the
participants in this group are daytime workers, while
11.86% of the participants are working in shifts.
Figure 2D shows the effect of COVID-19 on people’s
employment status. It is important to highlight that
26.92% of the attendees lost their jobs as a result of
COVID-19.

In Figure 3, effect of COVID-19 on sleeping and wake
up times of employed participants in workdays
(when they need to wake up at a specific time) and
work-free days (when they wake up according to
their chronotype) were analyzed. Figure 3A-left
shows the effect of COVID-19 on sleeping times of
the people in the workdays. Before COVID-19
pandemic, people sleep between 22:00 and 01:00 (3-
hour window). While after COVID-19, the range is
much wider, and it is shifted from 23:00 to 04:00 (5-
hour window). Figure 3A-right indicates the wake-up
times of the same people before and after COVID-19,
on workdays. While most of the participants’ wake
up time in workdays tend to be in a 3-hour window
interval before COVID-19, this time interval became
wider after COVID-19, and turned out to be a bell-
shaped curve with 7-hour window. Work-free days
were also analyzed in the study to show the effect of
COVID-19 on chronotype of the participants. Figure
3B left and right graphs showed sleeping and wake
up times in work-free days, respectively. As COVID-
19 changed the sleeping and wake up times profiles
in workdays, it only shifted the profiles 1-2 h on
work-free days. In conclusion, although there are
differences in sleeping and wake up times in the
workdays before and after COVID-19, the actual
chronotype of people (work-free days phenotype)
has not much affected by the pandemic.

In Figure 3C and 3D, the difference between
workdays versus work-free days were analyzed
before and after COVID-19 pandemic. Figure 3C-left
and right mention the working day versus work-free
day differences in sleeping time and wake up time
before COVID-19. Figure 3D outlines the same, just
after COVID-19. These results delineate that before
COVID-19, participants were forced to live with fixed
time schedules due to fixed ‘work hours’ even it is
different than their internal circadian clock (work-
free days profiles) (Figure 3C). On the other hand,
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Figure 3D-left shows that sleeping times in workdays
and work-free days are strongly overlapping each
other after the COVID-19. Similarly, wake up time
profiles of workdays and work-free days are more
overlapping to each other after COVID-19, compared

A

Total=1029
B

Total=1029
C

Total=1029
D

Total=1029

to before COVID-19 profiles. These indicate that,
while there is a big difference between workdays and
work-free days before COVID-19, the difference is
almost  disappeared people
working/studying from home.

when started

W 52.67% Women
W 37.03% Men

[J 10.30% Unspecified

[E 97.76% No COVID-19

[ 1.85% Had COVID-19 without symptoms
[l 0.39% Had COVID-19 with symptoms

[ 85.23% Daytime workers
Il 11.86% Nighttime workers
E 2.43% Working from home
[ 0.49% Unspecified

Il 26.92% Not working after COVID-19
[l 73.08% Working after COVID-19

Figure 2. (A) Gender, (B) COVID-19 disease situations of the employed participants. (C) Shifts of the employed
participants. (D) Employment status of the participants after the COVID-19.

3. Even unemployed participants’ sleeping-
wake up times are affected by COVID-19

The second group of participants in this study were

the ones who were not employed before COVID-19.

This population was not obligated to work or study

in their daily routine. The majority of the participants

in this group (65.67% in 201 people) were female,

and 98.51% of them have not had COVID-19 based
on their knowledge (Figure 4A). Figure 4B shows a 2-
hour shift in the sleeping and wake up time is
detected due to COVID-19. Before COVID-19, there
might be working spouses or children seeking
education in the household who need help of
unemployed spouses/parents in the mornings. The
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reason of the chronotype change of unemployed

morning needs of the household during the

participants might be affected by the disappeared pandemic.
A Work days (alarm directed)
500- sleeping time 5001 wake up time
© 4001 . = before COVID-19 © 4004 - before COVID-19
Q i -= after COVID-19 2 |‘I \ - after COVID-19
2 3004 / \I 2 3004/ |
= h 5[
S 200 [ A 8 200{ |
B! | 2
E | -‘ﬂlbﬂ\ E Iy)'w’\"
£ 1004 [ 2 Y
[ | » 1004/
/ : :
-4 L] 0_
18 20 22 24 02 04 06 08 10 12 14 16 06 08 10 12 14 16 18 20 22 24 02 04
24 h time 24 h time
B Work-free days (chronotype directed)
4007 sleeping time 3004 wake up time
% 300 . s before COVID-19 % ﬁ\ -+ before COVID-19
) | - after COVID-19 S200{ |/ -+ after COVID-19
a " 8 | «/ *\
u— [ 1\
O 2004 I kel I\
5 e & ¥ \t
€ &R 2w J |\
> n il‘ \! 5 /‘ \ \
2 100 I \ / .
| \ \ c ﬁ \
/ \ /
0- 0_
18 20 22 24 02 04 08 08 10 12 14 16 06 08 10 12 14 16 18 20 22 24 02 04
24 h time 24 htime
c Before COVID-19
5001 500+
© 400+ % 4004 -~ Working day wake up time
a -=- Working day sleeping time o Il « Work-free day wake up time
2 2004 + Work-free day sleeping time § 3004 | \.
ks 8 {' \- .
& 2001 82004 | \
2 ¥e} [
E E i
E 1004 < 1004 2 \
Vs .,
0 .
18 20 22 24 02 04 06 08 10 12 14 16 06 08 10 12 14 16 18 20 22 24 02 04
24 h time 24 htime
After COVID-19
D 250 250+
H
% 2001 % 200 [ -+ Working day wake up time
g -+ Working day sleepingtime 8 | /M| T Workfres day wake up time
s 1501 + Work-free day sleeping time w“ / \ 1
= [\
2 100+ £ 1004/ 4 "\.'
S £ I \
=] = .
C 501 C 5044 \
04 0 -
18 20 22 24 02 04 06 08 10 12 14 16 06 08 10 12 14 16 18 20 22 24 02 04
24 htime 24 h time

Figure 3. Effects of COVID-19 on sleeping and wake up times of employed participants. (A) Sleeping (left) and

wake up (right) times of employed people in the

workdays before (blue) and after (red) COVID-19.

(B) Sleeping (left) and wake up (right) times of employed people in the work-free days before (blue) and after

(red) COVID-19. (C) Profiles of participant's sleeping (

left) and wake up (right) times in workdays (red) and

work-free (green) days before COVID-19. (D) Profiles of participant's sleeping (left) and wake up (right) times
in workdays (red) and work-free (green) days after COVID-19.

89



Cal-Kayitmazbatir / TFSD, 2021, 2(1), 84-91

A

[l 65.67% Women
M 26.37% Men
[ 7.96% Unspecified

Total=201
B
80- sleeping time
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24 h time
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Figure 4. Effects of COVID-19 on unemployed participants' sleeping and wake up times. (A) Genders of
unemployed participants. (B) COVID-19 situations of the unemployed participants. (B) Sleeping times of
unemployed participants before (blue) and after (red) COVID-19. (C) Wake up times of unemployed

participants before (blue) and after (red) COVID-19.

DISCUSSION

A pandemic such as COVID-19 was the first time and
ever seen situation for most of world’s population.
As seen from the Figure 1, life quality of most of the
participants was reduced. As a result of stay-at-home
orders, physical activity of most of the people have
significantly got lower. In order to stop the spread of
the virus, people are encouraged to work or study
from home. In other words, they started working and
living with their own chronotype (Horne and
Ostberg, 1976). They have started living with the
cues of their internal circadian clock, not by the time
schedule their job requires. As seen from the sleep-
wake up time difference between workdays (alarm
directed) and work-free days (chronotype directed),
it can clearly be concluded that participants’
designated work hours do not always match with
their 2019).
Consistently with the previous results, people’s sleep

chronotype (Roenneberg et al,
schedule is different on work-free days compared to
workdays (Roepke and Duffy, 2010). When sleeping-
wake up times on workdays and work-free days are
compared before and after COVID-19, there is less
difference between them after COVID-19. One can

conclude that COVID-19 pandemic gave people
freedom to live with their own circadian rhythm -
chronotype-. Two independent studies from
Germany and Argentina also reached to the similar
conclusions (Leone, Sigman and Golombek, 2020)
(Staller and Randler, 2020) (Roepke and Duffy, 2010).
It has been proven that people are more productive
when they work according to their chronotype (Ujma
et al., 2020). Due to the facts, employers might want
to reconsider calling employees to the office with
fixed hours since letting people work with their own
schedule can increase the productivity when the

pandemic is over.

CONCLUSION

In addition to increasing knowledge about the
mechanism of action, epidemiology, treatment and
prevention of the COVID-19; its effects on people’s
general wellbeing -like their life qualities, screen
times, physical activities, sleep quality and daytime
naps- should not be undervalued. Even a small-scale
survey has proved that the life quality of most of the
participants have significantly reduced. As the main
focus of the survey, sleeping-wake up times of the
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people before and during the pandemic is analyzed.
With the COVID-19, the difference between the
sleep timing in workdays and work-free days has
almost disappeared. As a conclusion, people have
started adjusting their work times according to their
chronotype. It has been shown that people who are
thought to have higher IQs are actually just have the
freedom to work according to their own chronotype
(Uma et al., 2020). In order to increase the
productivity and prevent sleep problems during the
recovery from COVID-19 pandemic, both employees
and employers should be aware of the importance of
chronotype-directed sleep.
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