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ABSTRACT

The aim of this study was to examine the sedentary screen time (SST) of
working individuals before and during the COVID-19 pandemic. Two hundred
eighty-nine female and 313 male, a total of 602 (aged between 18-64 years)
working adults participated in this study. In order to calculate the duration of
sedentary behavior (SB) at work and home, participants were asked to
complete the work and household indexes of the Physical Activity Assessment
Questionnaire (PAAQ) for Turkish people developed by Karaca et al. (2000).
The results of statistical analyses indicated that recreational sedentary screen
time (recreational SST) during COVID-19 was higher than before COVID-19 in
both genders, in all age groups and all income groups (p <0.05). Sedentary
screen time at work during COVID-19 was lower than before COVID-19 in both
genders aged between 45-64 of moderate and high income groups (p <0.05).
There were no significant differences between before and during COVID-19 in
work-related SST at home at all income levels (p >0.05). As a result, it was
concluded that the SST in the workplace during COVID-19 decreased by about
two hours per week, while recreational SST increased by about 10 hours per
week compared to the period before COVID-19.

Keywords: Sedentary screen time, Working adults, COVID-19

Bu g¢alismanin amaci, galisan bireylerin COVID-19 pandemisi dncesinde ve
sirasinda sedanter olarak gecirdikleri ekran slrelerinin incelenmesidir.
Calismaya 18-64 yaslari arasinda olan 289 kadin ve 313 erkek olmak lzere
toplam 602 calisan birey katilmistir. isyerinde ve evde harcanan sedanter
surenin hesaplanabilmesi icin katimcilardan Karaca ve dig., (2000) tarafindan
gelistirilen Fiziksel Aktivite Degerlendirme Anketi'nin (FADA) is ve ev isleri
indekslerini doldurmalari istenmistir. Her iki cinsiyette, tim yas gruplarinda ve
tim gelir gruplarinda COVID-19 sirasindaki rekreasyonel sedanter ekran
suresi, COVID-19 6ncesinden daha yliksektir (p <0.05). Her iki cinsiyette, 45-
64 yas grubunda, orta ve yiksek gelir diizeyinde COVID-19 sirasindaki
isyerindeki ekran stiresinin, COVID-19 6ncesinden daha dusuktir (p <0.05).
Evde is ile ilgili sedanter ekran siliresinde COVID-19 6ncesi ve sirasl arasinda
istatistiksel olarak anlamli fark bulunmamistir (p >0.05). Sonug olarak; COVID-
19 oncesi doneme gore COVID-19 sirasinda isyerindeki ekran siresinin
haftada yaklasik iki saat azaldigi, rekreasyonel sedanter ekran siiresinin ise
haftada yaklasik 10 saat arttigi sonucuna varilmistir.

Anahtar Kelimeler: Sedanter ekran siiresi, Calisan bireyler, COVID-19
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INTRODUCTION

On 31 December 2019, Wuhan Municipal Health Commission, China, reported a cluster of cases of pneumonia in
Wuhan, Hubei Province. A novel coronavirus (COVID-19) was eventually identified. After 70 days, on 11 March 2020,
WHO declared COVID-19 as a pandemic (World Health Organization [WHO], 2020a). According to the data of the
World Health Organization, 124,101 cases were confirmed globally on March 11, 2020 (WHO, 2020c). In Turkey, the
first case was confirmed on March 11, 2020; a total of 47 cases were confirmed on March 17, 2020 and a total of 98.674
cases were confirmed on April 23, 2020 (WHO, 2020d).

Arrangements were made at international and national levels to take measures for reducing the impact of the COVID-
19 pandemic in many areas such as social, economic and health. Comprehensive policies of social distance and isolation
have been adopted around the world to prevent the spread of the pandemic and reduce the rate of infection in groups
prone to high risk of death (Pinto et al., 2020). Similarly, many arrangements were made and measures were taken in
Turkey. The importance of these measures, such as following social distance rules and staying at home, was highlighted
in videos prepared by the Turkish Ministry of Health (Republic of Turkey Ministry of Health, 2020a). On the other hand,
the short-time working application has been launched for the employees in Turkey (Turkish Employment Agency, 2020).
Places such as parks, recreation areas, gyms, shopping malls, which were thought to increase the risk of disease
transmission due to the close proximity of individuals, were temporarily closed in each province as of 16.03.2020 at 24:00
in accordance with the circular letter published by the Ministry of Interior (Republic of Turkey Ministry of Interior, 2020).
Together with these new regulations that have come into force in order to undergo a rapid adaptation process for getting
over the COVID-19 pandemic process with less damage, government agencies and many private companies have started
to work from home (Turkish Employment Agency, 2020). On the other hand, 187 universities have begun to distance
education since April 6, 2020, and 90.1% of the courses in the spring term are offered in distance education (Council of
Higher Education, 2020).

Pinto et al. (2020) stated that physical inactivity may increase because of the need for humans to isolate and quarantine
themselves due to fear of being infected in the COVID-19 pandemic. Limiting the lives of individuals to their domestic
spaces with the adoption and implementation of the protection and prevention policies mentioned above suggests that the
lifestyles of these individuals during COVID 19, including their physical activity habits, may have changed and their
recreational SST, one of the indicators of sedentary behavior, may have increased due to physical inactivity compared to
the period before COVID-19. For example, the study of Sadarangani et al. (2021) showed that screen time during COVID-
19 lockdown was more than before COVID-19 lockdown in adults from Argentina and Chile (258.0 min/day, 470,4
min/day, respectively). Janssen et al. (2020) revealed that sitting time was higher during the first national lockdown than
before the lockdown in Scotland. Also, Unlii et al. (2020) found that the sitting time of adults was higher during COVID-
19 than before COVID-19 (341.49+494.45 min/week, 257,88+261.57 min/week, respectively).

Sedentary behavior is any waking behavior characterized by an energy expenditure <1.5 metabolic equivalents
(METS), while in a sitting, reclining or lying posture. Screen time, one of the terms associated with sedentary behavior,
includes recreational screen time, stationary screen time, sedentary screen time, and active screen time. Recreational
screen time refers to the time spent in screen behaviors that are not related to school or work. These behaviors can be
performed while being sedentary or physically active. Sedentary (or stationary) screen time refers to time spent using a
screen-based device (e.g., smart phone, tablet, computer, television) while being sedentary in any context (e.g., school,
work, recreational) (Sedentary Behavior Reseach Network [SBRN], 2020; Tremblay et al., 2017).
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It has been emphasized that reducing sedentary behavior and recreational screen time plays an important role in
prevention of certain chronic diseases (Stamatakis and Hamer, 2011). With increased inactivity, the risk of non-
communicable diseases (NCDs) such as cardiovascular diseases, stroke, diabetes, cancer, osteoporosis, depression
increases. It has been noted that mortality increases in COVID-19 patients with these diseases (Lippi et al., 2020). In
Spain, China, and the USA, it has been shown that there is a relationship between the seriousness of COVID-19 and
NCDs (Kluge et al., 2020). WHO (2020b) conducted a campaign about being active at home during the COVID-19
pandemic, emphasizing the importance of being active and taking short breaks from sitting for the protection of health.
Therefore, during the COVID-19 pandemic, where sedentary lifestyle is likely to increase, it is even more important to
reduce recreational SST. All of the practices and regulations that have come into force may have created a perception of
the seriousness of the pandemic process, even if it does not directly concern the working individuals (such as the transition
of all universities to distance education or the curfew imposed on certain age groups). Therefore, it is thought that the
measures taken and the recommendations made during the COVID-19 pandemic process may have led to changes in the
behavior and lifestyle of working individuals. Based on this, we planned this study to determine the change in the
sedentary behavior of working adults during the COVID-19 pandemic as a result of regulations. Accordingly, the a
priori hypothesis was that working adults spent more SST during the COVID-19 pandemic than before the COVID-19
pandemic. Therefore, the aim of this study was to examine the SST of working adults associated with sedentary behavior
before and during the COVID-19 pandemic.

METHOD

Participant: The sample size was calculated using G* power version 3.1.9.4. The minimum required sample size was
calculated as 580 to estimate sample size with o= 0.05, 95% power, and 0.15 effect size for paired t-tests. Accordingly,
participants were recruited by the convenience sampling method (Etikan et al., 2016). This study included 602
participants, 289 women (mean age: 37.80) and 313 men (mean age: 39.16), who were between the ages of 18 and 64 and
who were in the employment before COVID — 19. This study was approved by Baskent University Institutional Review
Board (Project no: KA20/155). Also, the research approval was taken from the COVID-19 Scientific Research Platform
under the Republic of Turkey Ministry of Health, General Directorate of Health Services (No: 2020-05-05T14 04 17).

Instruments and Procedures: An online questionnaire containing questions about demographic information,
physical activity and inactivity was sent to the participants electronically (via e-mail and WhatsApp) and the participants
were asked to fill out using their mobile phones, tablets or desktop devices. On the first page of the questionnaire,
information was given about the research and they were asked whether they approved to participate in the study. All
participants signed an online informed consent form. For those who disapproved, the survey was completed, and those
who approved completed the survey in about 15-20 minutes. The questions asked in this study include the periods both
before and during COVID-19 pandemic. The process that we consider as COVID-19 sequence in this study is between
March 17 and April 23, 2020. Participants were asked to consider these dates while answering the questions. Within this
time period places such as parks, recreation areas, gyms, shopping centers, which were thought to increase the risk of
disease transmission due to the close proximity of individuals, were closed in all provinces between these dates in line
with the circular letter published by the Ministry of Interior (Republic of Turkey Ministry of Interior, 2020). Hence all
individuals had to stay at their homes due to the lockdown announcement of the government.

Demographic information sheet: It consists of questions such as age, gender, income status, employment status

(before and during the pandemic). In order to determine the income status, the participants were asked the question
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‘according to you, which of the following best expresses your income level?' and they were asked to mark one of the

options 'low, moderate or high'.

Physical activity assessment questionnaire (PAAQ): PAAQ was developed for Turkish people by Karaca et al.
in 2000. PAAQ includes work, commuting, household, and exercise indexes. All indexes except exercise have physical
activity, inactivity and sedentary behavior (Karaca et al., 2000). The validity of the total index of PAAQ was r =.72
(p<0.001), and the reliability of PAAQ changes according to indexes (between r=.36 and r=.70). In this study, sedentary
behavior was calculated for work and household indexes.

Data analysis: Recreational SST was measured as the total amount of time spent watching TV, using the
computer or tablet for recreational purpose at home. Physically active recreational screen time and work-related SST was
not included for calculation of recreational SST. Sedentary screen time at work covers sedentary work activities performed
in the workplace only in front of the screen (using a computer and tablet). Work-related SST at home only covers
sedentary work activities performed at home in front of the screen (using a computer and tablet).

Statistical Analysis: Skewness and kurtosis coefficients was used to test the normality of the data (George and
Mallery, 2012). It showed that a normal distribution assumption was satisfied for work-related SST at work and
recreational SST at home variables. Work-related SST at home variable was not normally distributed and therefore
logarithmically transformed before the analyses. After this transformation, this variable also showed a normal distribution.
Accordingly, in addition to descriptive statistics, whether there is a statistical difference between SST at work, work-
related SST at home, and recreational SST at home variables comparing before and during COVID-19 was examined via
the Paired Samples t Test.

Results

In both female and male working adults, recreational SST during COVID-19 was higher than before COVID-19
(p<0.05), but during COVID-19, SST at work was lower than before COVID-19 (p<0.05). Statistically significant
differences were not found in both genders in terms of work-related SST at home before and during COVID-19 (p>0.05).

Regarding the age groups, a statistically significant difference was found in recreational SST in each age group before
and during COVID-19 (p<0.05). The participants in all ages had longer recreational SST during COVID-19. It was also
found that, in the 45-64 age group, SST at work during COVID-19 was lower than before COVID-19 (p<0.05), while
there was no statistically significant difference in SST at work in younger age groups before and during COVID-19
(p>0.05). There were no statistically significant differences in between before and during COVID-19 in terms of work-
related SST at home of all age groups (p>0.05).

It was determined that participants with low income levels had a statistically significantly longer recreational SST
during COVID-19 than before COVID-19 (p <0.05). In contrast, there was no statistically significant difference between
before and during COVID-19 when participants with low income were evaluated in terms of SST at work and work-
related SST at home (p>0.05). Recreational SST in moderate incomed participants was statistically significantly higher
during COVID-19 than before COVID-19 (p<0.05). But SST at work was higher before COVID-19 (p<0.05) in the same
income group. In participants with high income levels, recreational SST at home during COVID-19 was statistically
significantly higher compared to before COVID-19 (p<0.05). SST at work before COVID-19 was higher for participants
with high income levels compared to the COVID-19 period (p<0.05). There were no statistically significant differences

in work-related SST at home at all income level before and during COVID-19 (p>0.05).
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Table 1

Shows the Participants' SST at Work, Work-Related SST at Home, and Recreational SST at Home Before and During
COVID-19

Before During
Duration (hours/week) n COVID-19 COVID-19 t p
Mean SD Mean SD
Gender
Female
Work-related SST at work 289 14.35 16.03 12.25 14.48 2.73 0.007
Work-related SST at home 289 15.62 17.83 17.03 18.16 -1.86 0.063
Recreational SST at home 284  13.89 13.83 25.06 20.76 -10.34 0.001
Female
Work-related SST at work 313 16.48 17.00 14.52 17.07 2.68 0.008
Work-related SST at home 313 15.96 19.57 16.85 21.14 0.34 0.730
Recreational SST at home 305 13.73 15.51 22.73 22.30 -9.30 0.001
Age
20-29 years
Work-related SST at work 149 10.36 16.40 13.90 14.34 1.003 0.32
Work-related SST at home 149 13.48 18.34 15.71 20.03 -1.65 0.099
Recreational SST at home 146 12.78 16.90 24.97 22.92 -7.49 0.001
30-44 years
Work-related SST at work 269 16.42 16.37 14.91 16.91 1.897 0.59
Work-related SST at home 269 17.64 20.24 19.03 20.67 -1.80 0.073
Recreational SST at home 266 13.90 14.34 24.28 21.57 -9.61 0.001
45-64 years
Work-related SST at work 184 17.34 14.81 13.75 13.56 3.703 0.001
Work-related SST at home 184 14.97 16.47 14.88 17.86 1.563 0.120
Recreational SST at home 177 14.50 13.28 22.29 20.48 -6.29 0.001
Income level
Low income
Work-related SST at work 57 7.54 12.29 6.50 12.07 0.759 0.451
Work-related SST at home 57 14.82 22.82 16.23 2591 0.604 0.548
Recreational SST at home 54 12.89 16.03 23.55 25.39 -3.84 0.001
Moderate income
Work-related SST at work 427  14.77 15.78 13.01 15.48 3.085 0.002
Work-related SST at home 427  14.08 16.84 15.78 17.99 -1.85 0.064
Recreational SST at home 419 14.23 15.12 24.09 21.18 -12.06 0.001
High income
Work-related SST at work 118 21.76 18.91 18.30 17.61 2.157 0.033
Work-related SST at home 118  22.47 21.58 21.47 21.8 0.552 0.582
Recreational SST at home 116  12.69 12.42 23.15 21.29 -5.88 0.001
All participants
Work-related SST at work 602 15.46 16.56 13.43 15.91 3.833 0.001
Work-related SST at home 602 15.80 18.74 16.94 19.76 -1.18 0.239
Recreational SST at home 589 13.81 14.71 23.86 21.59 -13.89 0.001

When the data of all participants (n=602) were examined, it was concluded that SST at work decreased by about two
hours per week (p<0.001) during COVID-19 compared to before COVID-19 period, while recreational SST increased by
about 10 hours per week (p<0.001).

The percentage of recreational SST below 3 hours per day prior to COVID-19 in all groups decreased significantly

during COVID-19, while the percentage of recreational SST above 3 hours per day increased significantly. The percentage

http://www.sbd.hacettepe.edu.tr



Ayda KARACA, Sinem HAZIR AYTAR, Necip DEMIRCI, Funda AKCAN, Emine CAGLAR, Sule Nehir ARAC l O 3

of participants having recreational SST above the recommended level prior to COVID-19 was 21.4%, while during
COVID-19 it increased to 44.9%.

Table 2
Recommended Recreational SST (=3 Hours/Day) Before COVID-19 and During COVID-19 in the Working Adults
<3 hours/day >3 hours/day
Before During Before During
COVID-19 COVID-19 COVID-19 COVID-19
f % f % f % f %
Gender
Female 232 80.3 152 52.6 56 19.40 132 45.7
Male 235 75.1 170 54.3 73 23.3 138 44.1
Age
20-29 years 117 78.5 76 51.0 31 20.8 71 47.7
30-44 years 215 79.9 147 54.6 53 19.7 119 44.2
45-64 years 135 73.4 99 53.8 45 245 80 43.5
Income level
Low 43 75.4 32 56.1 13 22.8 23 40.40
Moderate 327 76.6 223 52.2 96 22.5 197 46.1
High 97 82.2 67 56.8 20 16.9 50 42.4
All participants 467 77.6 322 53.5 129 21.4 270 44.9
DISCUSSION

The aim of this study was to examine the work-related and recreational SST spent at work or at home before COVID-
19 and during COVID-19 in terms of gender, age and income level. SST at work decreased during COVID-19 compared
to before COVID-19 in both genders (p<0.05) while recreational SST increased (p<0.05, Table 1). With the increase of
the coronavirus pandemic, feelings such as panic and despair caused by the fear of getting sick may have resulted in more
isolated environments and made it more difficult to maintain daily exercise or physical activity routines (Qin et al., 2020).
This may explain the increase in recreational SST in both genders during the COVID-19 period. It is claimed that changes
in the lifestyle of individuals were observed with the onset of the COVID-19 pandemic (Hu et al., 2020). For example, in
a study of Hu et al. (2020), the percentage of those whose lifestyle changed positively during COVID-19 in terms of the
frequency of regular consumption of vegetables and fruits was reported to be more than that of those whose lifestyle
changed negatively, however there was a decrease in the level of physical activity and an increase in the time spent in
front of the screen. Chen et al., (2020), on the other hand, noted that during the COVID-19 regulations, lifestyle changes
are likely to occur due to changes in daily eating patterns, restrictions on physical activity, and an increase in the screen
time.

Avoiding excessive screen time and engaging in exercise were important behaviors associated with better perceived
mental and general health during the COVID-19 pandemic (Colley et al., 2020). However, studies showed the reverse
tendency in terms of screen time and exercise levels. For example, Meyer et al. (2020)’s study showed that individuals
who were active before COVID-19 period had an increase in the screen and sitting time due to social isolation, staying at
home and social distance during the COVID-19 period, while a decrease in physical activity occurred. However, in
inactive individuals, there was an increase in time spent in front of the screen and sitting, while there was no change in
physical activity levels (Meyer et al., 2020). Because social and home isolation practices carried out in order to prevent
possible crowd of people in public places and indoor spaces may have triggered the increase in the use of technology

(video and applications etc.) at home (Gornicka et al., 2020). From this perspective, the increase in recreational SST in
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both genders during the COVID-19 period can be explained by the changing lifestyle. In other words, the increase in time
spent at home as a result of the restrictions of "social isolation, staying at home and social distance” during COVID-19
may have brought about an increase in recreational SST in terms of gender, age and income level.

Majumdar et al., (2020) stated that office workers’ desktop/laptop usage was lower before COVID-19 than during
COVID-19 (6.4+2.9 hours/day, 8.2+3.36 hours/day, respectively). Desktop/laptop usage significantly increased as a result
of working from home or conducting business activities at home. In addition, measures to be taken at workplaces
according to different occupational groups have been reported in the COVID-19 Pandemic Management and Working
Guidelines prepared by the Ministry of Health in Turkey (Republic of Turkey Ministry of Health, 2020b). With the
guidance provided within the framework of these measures, it is predicted that the implementation of isolation policies
that encourage working from home, especially in the period of COVID-19, leads to changes in the working activities of
individuals (Republic of Turkey Ministry of Health, 2020b). As a matter of fact, this may explain the significant decrease
in the time spent in front of the screen at work during COVID-19 of the male and female participants in our study
compared to the period before COVID-19.

When examined according to age groups, only the 45-64 age group had less SST at work during COVID-19 than
before COVID-19 (p<0.05). In terms of work-related SST at home, no difference was found in any of the age groups
before COVID-19 and during COVID-19 (Table 1). However, in the study of De Cocker et al., (2014), more occupational
sitting was associated with being younger. Burton Haynes et al., (2012) noted that people between the ages of 55 and 64
had relatively higher sitting times on working days due to part-time or short working times. Although this age group had
more free time, the longer sitting periods were attributed to the decrease in "perceptions of seeking to be physically active™
(Burton et al., 2012). The higher prevalence of insufficient physical activity among those aged 20-34 than those under 20
and over 34 was attributed to the increase in screen time (Qin et al., 2020). Moreover, it was stated that the insufficient
physical activity and the time spent in front of the screen in the elderly people of China during the home quarantine
process caused by COVID-19 were lower in those aged 55-59 and over 60 (Qin et al., 2020). Similarly, in this study, it
was found that recreational SST during COVID-19 was higher in all age categories than before COVID-19 (Table 1).
Compared to before the pandemic, recreational SST during the pandemic increased by about 7.5 hours per week in the
45-64 age group, while in other age groups, this increase was over 10 hours per week. In addition, while the average
recreational SST of the 45-64 age group before the pandemic was higher than the other groups, it was found lower than
the other groups during COVID-19. Previously, it was showed that middle-aged (40-44) individuals’ use of computers
for work is higher compared to older individuals leads to an increase in work-related computer use at home, including at
the weekend (Burton et al., 2012). As a result of restrictions on working time due to the COVID-19 pandemic, both work-
related SST at home and recreational SST might have increased with the decrease in time spent at work and increase in
time spent at home. The increase in recreational SST in all age categories might be due to the decreased physical activity,
decreased working time, and increased time spent at home.

In the studies conducted by Banks et al., (2011), it was found that the risk of increase in the screen time is higher in
those not in employment compared to individuals working full time. From this point of view, as stated in the study of
Banks et al, the screen time of those who do not work in a workplace is higher. As stated in this study, during the COVID-
19 period, the increase in the time spent at home as a result of the decrease in the working time of the employed
individuals, as in the individuals who are not in employment, might have led to an increase in the time spent in front of
the screen. In this study, it can also be expressed that the reason of increased recreational SST at all income levels during

COVID-19 compared to before COVID-19 could be the increase in time spent at home due to social isolation. Both before
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and during COVID-19, SST at work was found in increase as the income levels increased (Table 1). This might be caused
by the fact that as participants' income level increases, the job they do requires more time on the screen.

Findings of Saunders et al. (2020)’s meta-analysis study have important public health implications, suggesting that
adults should avoid high levels of sedentary behavior and break-up periods of prolonged sitting. Preexisting chronic
conditions such as hypertension, cardiovascular disease, and diabetes are strongly associated with an increased risk of
developing severe COVID-19 (Wang et al., 2020). Therefore, reducing the duration of sedentary behavior, which is one
of the most important risk factors of chronic non-communicable diseases, is of critical importance. In parallel, it is
recommended that the daily recreational screen time should not exceed 3 hours (Canadian Society for Exercise
Physiology, 2020). In this study, the percentage of the recreational SST of the participants above 3 hours per day before
and during COVID-19 was determined. The percentage of participants having more than 3 hours of recreational SST per
day increased from 21.4% before COVID-19 to 44.9% during COVID-19. It was estimated that the increase in free time
due to the factors such as longer stay at home because of part-time work and social isolation, resulted in an increase in
recreational sedentary screen activities among participants.

The first limitation of this study is that the sedentary time was not measured with an accelerometer, as an objective
method. Second, the findings may be relevant only employees who worked before COVID-19, which limits the
generalizability of the results to the whole Turkish adult population. However, assuming that the pandemic is a new and
unpredictable situation for many people, this study can be considered to provide important information in terms of the
fact that its data reflects the lifestyles of individuals during such a period. The first six weeks covering the data of this
study can also be considered a strong aspect of the study in terms of reflecting a specific time, since it also covers the
period when there is a lockdown in Turkey. The number of participants is also one of the relative strengths of this study.

To conclude, the present study indicates that during COVID-19, SST in the workplace decreased by about two hours
per week compared to the pre-COVID-19 period, while recreational SST increased by about 10 hours per week. This
increase in SST may lead to chronic health problems in working adults. Thus, it would be important to take precautions
to reduce the amount of time spent in sedentary activities. In future studies, the reasons underlying the increased SST
need to be explored in more detail by using a qualitative method. In addition, if COVID-19 continues for a while or if
other situations that may require staying home arise; further studies could examine the relationship between sedentary
behavior and body composition, and healthy lifestyle behaviors such as exercise, healthy eating. In addition, in light of
the data obtained, the focus on developing strategies for reducing sedentary behavior appears to be important in the context
of the viability of research results.
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