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ABSTRACT

Objective: COVID-19 is linked with significant mortality and morbidity. To curb the spread of the pandemic, curfews and lockdowns were imposed in
many countries, leading to reduced physical activity (PA) irrespective of race, ethnicity, or income level. Although some papers documented how PA
level was affected by COVID-19 in children and elderly in some countries, no similar data is available in Turkey during the pandemic. Therefore, we
aimed to document the changes in step count in Turkey following the first reported case.

Materials and Methods: A total of 1427 participants were included in the study (male: n=242, female: n=1185), and were asked to fill out an online
survey with questions on demographic information, working conditions, medical history, and average daily step count for two months before (January-
February) and after (March-April) the outbreak of COVID-19 (10 March) in Turkey. Two-way repeated measure variance analysis and independent-
sample t-tests were used to analyze the data.

Results: Data revealed that step count/day decreased by 43.5% (pre: 6564 + 3615 steps/day vs. during: 3707 + 3006 steps/day; p<0.05) during the
pandemic compared to the pre-pandemic, with no difference between males (32.9%) and females (45.9%) (p>0.05). A similar significant reduction
(p>0.05) in step count was observed in the working (pre: 6795 + 3832 steps/day vs. post: 4027 + 3223 steps/day) and unemployed adults (pre:
6337 + 3374 steps/day vs. post: 3390 + 2742 steps/day) (p<0.001).

Conclusion: Compared with the pre-pandemic, step count markedly decreased in all groups during the pandemic in Turkey, regardless of gender and
medical condition. This study provides preliminary data on how the COVID-19 pandemic has impacted step count in Turkey.
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Amag: COVID-19, mortalite ve morbidite ile dnemli dlgtde iliskilidir. Bu élimcdl salginin yayilmasini engellemek icin getirilen sokaga ¢ikma yasaklan ve
kisitlamalar, Irk, etnik kdken veya gelir diizeyine bakilmaksizin gesitli Ulkelerde fiziksel aktivitenin (FA) azalmasina yol agmistir. Bazi Ulkelerde ¢ocuklarin
ve yaglilarin FA diizeyinin COVID-19'dan nasil etkilendigini gdsteren makaleler olmasina karsin, pandemi sirasinda Turkiye'deki adm sayilarindaki degi-
sikligi bildiren veri yoktur. Bu nedenle, bu galismada Turkiye'deki bildirilen ilk COVID-19 vakasindan sonra adim sayisindaki degisikliklerin gosterilmesi
amagclandi.

Gereg ve Yontemler: Toplamda 1427 gonullinin (Erkek: n=242, Kadin: n=1185) yer aldigi calismada katilimcilarin demografik bilgileri, calisma kosullari,
tibbi gegmigleri ve Turkiye'de COVID-19 (10 Mart) salginindan iki ay énce (Ocak -Subat) ve iki ay sonraki (Mart-Nisan) adim sayilari sorguland. Verilerin
analizinde iki yonlU tekrarll 6lgim varyans analizi ve bagimsiz drneklerde t-testi kullanild.

Bulgular: Elde edilen veriler, pandemi sirasinda COVID-19 salgini dncesine kiyasla ginlik adim sayllarinin %43.5 azaldigini (6n: 6564 + 3615
adim/gun, son: 3707 + 3006 adim/gun; p<0.05) gosterdi. Bu farkliik erkek (%32.9) ve kadin (%45.9) arasinda benzerdir (p>0.05). Hem calisanlarda
(6n: 6795 + 3832 adim/gun, son: 4027 + 3223 adm/glin) hem issizlerde (6n: 6337 + 3374 adim/gun, son: 3390 + 2742 adim/gln) pandemi sirasinda
adim sayisinda 6nemli bir azalma (p<0.001) gézlendi. Bu azalis gruplar arasinda benzerdir (p>0.05).

Sonug: Elde edilen bulgular, Turkiye'de, pandemi dncesine kiyasla pandemide ¢alisma kosullari ve cinsiyete bakiimaksizin tum gruplarda adim sayisinin
onemli 6lclide azaldigini gostermektedir. Bu galisma, Turkiye'de COVID-19 pandemisinden adim sayilarinin nasil etkilendigine dair ilk én verileri
saglamaktadir.

Anahtar Sozciikler: COVID-19, adim sayisi, fiziksel aktivite, pandemi

INTRODUCTION

The globally pandemic coronavirus disease 2019 (COVID-19)
is an emerging respiratory infectious disease caused by se-
vere acute respiratory syndrome coronavirus 2 (SARS-CoV-
2). Since the first case reported in early December 2019 in
Wuhan, China, this deadly virus rapidly spread to the majo-

rity of countries worldwide, affecting more than ninety-four
million individuals, and causing 2034527 deaths as of Janu-
ary 20, 2021 (1), widespread suffering, panic, social unrest,
and economic instability. A pandemic of this scale has alre-
ady created dramatic challenges all over the world in terms
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of economy, social interactions, and individual lifestyles
and caused various diseases ranging from asymptomatic to
fatal ones (2-4). In the infected people, the main symptoms
concern the lower respiratory tract with the potential of le-
ading to fatal pneumonia, hypoxemia, difficulty in breat-
hing and acute respiratory distress syndrome (5). Although
some remedies and viable vaccines may provide comfort
and alleviate symptoms of this unprecedented virus, it ap-
pears that the best way to curb the spread of COVID-19 in
this period is still self-isolation, wearing masks, avoiding
close social contact with people (6).

Besides, physical inactivity (PI) or sedentarism is conside-
red a major risk factor for a range of adverse outcomes (7-
11), causing over three million deaths annually even prior
to COVID-19 (7) due to its deleterious effects on health. Ho-
wever, despite the positive effects of physical activity (PA)
on physical and mental health (12-15), it is more challen-
ging than usual to continue normal PA patterns during the
COVID-19 pandemic because of public health orders, re-
commendations to stay at home, school and park closures,
and self-isolation (16). Besides, the possible expected out-
come of these lifestyle changes during the COVID-19 pande-
mic is markedly reduced daily PA level and increased se-
dentary behaviors due to the lockdown and curfew impo-
sed to curb this deadly pandemic (17). Considering a re-
cently published study reporting that even one wk of redu-
ced PA substantially lowered myofibrillar protein synthesis
rates (18) and caused the loss of muscle mass and strength,
impaired insulin sensitivity, as well as an increased syste-
mic inflammation (19), one can assume that lockdowns and
curfews imposed for months may be more or as harmful for
health as the COVID-19 pandemic. To address the impact of
the COVID-19 on PA, Hemphill et al. measured step count in
children with congenital heart disease, and reported consi-
derably reduced PA level after March 11, when the COVID-19
outbreak pandemic was declared by the World Health Orga-
nisation (WHO), compared with before the pandemic (20).
A descriptive study supporting Hemphill’s findings showed
rapid worldwide step count decreases during the COVID-19
pandemic in 189 countries (21). However, there is no data
available that presents how daily step count was affected
by the COVID-19 pandemic in Turkey. Therefore, we aimed
to compare the changes in step count two months before
and after 10 March, when the first case of COVID-19 was re-
ported in Turkey.

MATERIALS and METHODS

We conducted a self-reported questionnaire study. The inc-
lusion criteria covered all age groups with/without pre-
existing medical conditions. Out of 1481 participants (fema-
le: n=1185, male: n=242) who filled out the online survey

built using Google Forms, the data of 54 people (3.6% of the
participants) who stated that they did not record the num-
ber of steps was not included in the final analysis. In additi-
on, 46 participants were minors for whom parental consent
was not obtained, as the study was based on voluntary par-
ticipation and did not involve any intervention. The partici-
pants consisted of healthy, unhealthy, young, middle age,
old, working, unemployed populations with different edu-
cation levels including university (65.4%), high school
(19.3%), graduate (13.3%) and primary school (2.0%) gradu-
ation. Participants were informed about the purpose and
method of the study. Institutional approved consent inclu-
ded in the questionnaire was obtained from participants
who declared that they voluntarily participated in the
study. The study protocol was approved by the Institutional
non-interventional clinical research ethics board and was
conducted in accordance with the Helsinki Declaration.

Data collection

The collection instrument was built on the Google Forms
platform and was disseminated via the internet through ap-
plications and social networks: WhatsApp groups, Instag-
ram, and Facebook, from May 15 to June 1, 2020. Each parti-
cipant had the right to complete the questionnaire once.
The questionnaire built was linked to a specific Google
user’s account whereby data security was ensured. An in-
formative text appeared at the top of the questionnaire by
which the participants were informed in detail about the
study. The questionnaire consisted of seventeen questions
including demographic information, working condition in-
dependent of physical work, medical history, method of
measuring step count and the average step count. After-
wards, the collected data was converted into an excel spre-
adsheet, where a refinement of analysis was performed to
exclude inadmissible data such as 50000 to 60000 steps
per day. In addition, step count data that similar for all the
considered months were excluded from the study. In additi-
on, the answers given to the question about chronic disease
were examined and those participants who reported having
at least one of the chronic diseases classified by the WHO
(22) were accepted as participant with chronic disease.

The answers to the questions about the participants’ step
count were based on two months before (January-February)
and two months after (March-April) 10 March, when the
first COVID-19 case was reported in Turkey. Step counts
were considered from January 10 to February 10, February
10 to March 10, March 10 to April 10, April 10 to May 10, and
accordingly, the average step count per month was calcula-
ted. Participants were asked to fill in the number of steps
on the forms by writing the average step count for January,
February, March and April 2020; recorded using a smartp-
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hone, smartwatch or pedometer. Self-reported body weight
and height figures were used, and body mass index (BMI)

scores were calculated [weight (kg)/height (m)?] (Table 1).

Table 1. Characteristics of the participants

Variables Female Male
(n=1185) (n=242)
Age (years) 26.7 + 75 28.6 +10.0
Height (cm) 164.8 + 5.8 1777 7.3
Body mass (kg) 615 +10.8 7908 +12.9
BMI (kg/m?) 22637 252+ 3.6

Figures as mean  SD; BMI: body mass index

Statistical Analysis

A two-way repeated-measures analysis of variance (time x
gender) was used to determine whether main effects existed
between the groups and over time, followed by a Bonferro-
ni post hoc test. Independent sample t-test was used to de-
termine if differences between the pre- and post-pandemic
months existed across outcome variables. Statistical analy-
ses were performed using SPSS Statistics for Windows, Ver-
sion 21.0 (IBM Corp., Armonk, NY, USA), and the level of
significance was set at p<o.05. All data are presented as me-
ans + standard deviation.

RESULTS

The characteristics of the participants are presented in Tab-
le 1. Of the total of 1427 valid responses in the sample, 83%
of the people were female, while 17% were male. The majo-
rity of the participants (about 97%) were between the ages
of 18 and 59 (Table 2). Unsurprisingly, the working conditi-
ons of the participants recruited were considerably affected
by the pandemic (p<0.05), yielding an increased work-from-
home trend and markedly decreased working from office
(Fig. 1). There was a strong trend toward decreasing step co-
unt from February through April for all the classified gro-
ups (Fig. 2).

Table 2. Age distribution of participants

Gender Female (n=1185) Male (n=242)
<18 yrs 46 (3.9) 6 (2.5)
18-29 yrs 859 (72.5) 166 (68.6)
30-59 yrs 276 (23.3) 64 (26.4)
260 yrs 4(0.3) 6 (2.5)

Figures as n (%)
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Figure 2. Changes in step count by gender (A), pre-

existing medical condition (B), work status (C) and
working condition (D) before and during the pandemic

The recorded step count (step/day) were markedly decre-
ased by 43.5% (pre: 6564 + 3615 steps/day vs. during: 3707 =
3006 steps/day; p<o0.05) during the pandemic compared
with before the COVID-19 outbreak (10 March) for both se-
xes (Fig. 2A, Fig. 3), with no difference (p>0.05) between
males (32.9%) and females (45.9%). There were similarly
significant reductions in step count in healthy adults (pre:
6539 * 3529 steps/day vs. during: 3717 + 2978 steps/day;
p<0.001) and adults with chronic disease (pre: 6782 + 4289
steps/day vs. during: 3622 + 3621 steps/day; p<0.001) betwe-
en the pre- and post- pandemic months (p<o.05) (Fig. 2B,
Fig. 4), showing that pre-existing medical condition did not
affect step count.
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Figure 4. Changes in step count by health status (*:
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Step count was similar in pre-pandemic months (January
and February) for adults with chronic diseases (Fig. 2B) and
in workers (Fig. 2C), yet there were significant differences in
healthy adults (January: 6449 + 3646 steps/day vs. Febru-
ary: 6630 + 3658 steps/day; p=0.001; Fig. 2B), and in
unemployed adults (January: 6204 + 3518 steps/day vs. Feb-
ruary: 6471 + 3526 steps/day; p<o.001; Fig. 2C). Significant
reductions in step count occurred in the working (pre: 6795
+ 3832 steps/day vs. post: 4027 + 3223 steps/day) and
unemployed adults (pre: 6337 = 3374 steps/day vs. post:
3390 + 2742 steps/day; p<0.001) from before to during the
pandemic months, and this was similar between groups
(p>0.05; Fig. 2C, Fig. 5).
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Figure 5. Changes in step count in workers and

unemployed (*: p<0.05)

There was no difference in step count by working condition
before the pandemic months (p>0.05), yet during the pan-
demic months those who worked from office had higher
step count in March (5450 + 3795 steps/day vs. 4419 + 3138
steps/day; p=0.058) and in April (4550 + 4244 steps/day vs.
2519 + 3110 steps/day; p<o.001) than those who worked
from home (Fig. 2D).

DISCUSSION

The main finding of the current study was that the PA level
of Turkish population included was markedly decreased
after the outbreak of COVID-19. This is the first study to re-
port changes in step count in the Turkish population follo-
wing the outbreak of COVID-19 and the findings of the cur-
rent study unveil substantial changes in the working condi-
tions following this challenging pandemic.

It has recently been suggested that there are two simultane-
ous important pandemics: the first one is the COVID-19
pandemic and second one with a different nature is PI
(2,23). Unfortunately, all the data available convincingly
warns that the PI pandemic will persist after the world reco-
vers from the COVID-19 virus, and the health and economic
impacts of the PI pandemic will continue to be severe (24).

According to the WHO, 31% of individuals 15 years or older
are physically inactive. Considering the high levels of glo-
bal PI associated with numerous adverse health outcomes
(13,21,25) including dyslipidaemia (26), microvascular dys-
function and peripheral insulin resistance (27), cardiovas-
cular disorders and metabolic syndrome (28), it is estima-
ted that approximately 3.2 million deaths each year are att-
ributed to this unhealthy lifestyle behaviors (12). Ding et al.
reported that costs of physical inactivity were approxima-
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tely globally $53.8 billion, contributing to $13.7 billion in
productivity loses and resulted in 13.4 million disability-ad-
justed life-years (29).

It appears that the ongoing global crisis caused by the spre-
ad of COVID-19 disease exerts profound effects on human
health and social life in many communities all over the
world. Lockdowns and isolation imposed to curb the CO-
VID-19 pandemic run the risk of reduced PA with potential
long-term consequences (6), and these unfavourable effects
of short- and long-term PI before or during the pandemic
likely occur rapidly (30). A study supporting this notion by
Krogh-Madsen et al. (31) reported that decreased daily acti-
vity levels in healthy young males from 10501 to 1344
steps/day for just two weeks led to a 17% decline in skeletal
muscle insulin sensitivity, 7% in cardiovascular fitness,
and 3% in lean leg mass.

Shad et al. (18) also determined that only a week of reducti-
on in step count caused substantial decline in daily myofib-
rillar protein synthesis rates, and decline in whole-body in-
sulin sensitivity. Therefore, considering the second and
even third wave of the pandemic, it will be important to un-
derstand the long-term impact of reduced PA on health. Mo-
reover, since regular exercise is known to modulate the im-
mune system and to provide protection against some dise-
ases such as obesity, diabetes and hypertension that cause
severe COVID-19 disease (2,32), regular exercise and PA
might be considered as important strategies to cope with
disruptions caused by COVID-19.

Cytokines released by cells play major role in the immune
system. Among these cytokines, interleukin (IL)-6, IL-10,
and tumor necrosis factor-alpha (TNFa) associated with ad-
verse clinical symptoms (23) were found to be markedly
high in COVID-19 infected intensive care unit patients (33).
Also, considering the positive impacts of regular exercise
on lung function and respiratory infection/illness including
COVID-19 by inducing anti-inflammatory cytokines (34), re-
ducing systemic inflammation (35) and oxidative stress
markers (36), PA strategies should be undertaken to enco-
urage people to participate in physical activities that are
appropriate for their age and medical condition to avoid
short- and long-term negative health impacts of reduced PA
and to relieve the symptoms of the disease. Furthermore, to
attenuate the negative health outcomes of the imposed cur-
fews and lockdowns on daily PA, people should also imple-
ment practical lifestyle strategies that will increase energy
expenditure, to be less sedentary during lockdowns

(25,37,38).
Our study had some limitations. For example, we used an

online survey method to determine the PA level determined
by step count. As the data is based on answers given to this
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survey, it might not reflect PA level. Therefore, further stu-
dies that are capable of measuring PA level, depending on
the mode and intensity using appropriate devices are ne-
eded and will help to interpret changes in PA patterns du-
ring the pandemic. In addition, the majority of participants
(83%) of this study were women, which makes it difficult to
apply the results to society. Lastly, the survey used was fil-
led out by the participants online. Instead, a face-to-face
survey method might allow researchers for more in-depth
data collection and comprehensive understanding.

CONCLUSION

The present study provides preliminary data on the chan-
ges in step count before and during the COVID-19 pandemic
in Turkey. The impact of reduced PA caused by COVID-19
mainly depends on the magnitude of reduction, so careful
monitoring of PA levels in different populations is required.
Regular PA is a vital first step to maintain cardiometabolic-
health, and may also be a protective factor to cope positi-
vely with isolation-related challenges. These approaches
aiming to increase PA levels should be maintained for
months. By implementing supportive lifestyle strategies for
the necessity and effectiveness of PA, long-term negative
health effects due to reduced PA can be avoided. Therefore,
it is necessary to monitor changes in PA levels due to CO-
VID-19. Also, promoting appropriate physical activities will
help to overcome inactivity during the outbreak of COVID-
19. Continuous PA monitoring data will also provide unique
insight about the impact of COVID-19, which will inform
scientists about potential health consequences, and help in
developing interventions, both during the pandemic and in
the future.
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