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Does the use of step counting devices affect the level of physical  
activity and body mass index of the youth studying in Lublin  

during COVID-19 pandemic?

Abstract

Introduction. Due to coronavirus disease 2019 (COVID-19) many people give up exercises. International physical activity 
guidelines recommend 150 minutes per week of moderate- to vigorous-intensity physical activity or 75 minutes at high intensity 
per week. Healthy adults should take 10,000 steps per day. Wearable devices (smartwatches, step counters, physical activity 
monitoring applications) have the potential to promote a healthy lifestyle at the time of COVID-19 pandemic. They are accepted 
by the youth.

Aim. The aim of the study was to find out if using step counting devices affects the level of physical activity and body mass 
index (BMI) in students.

Material and methods. A total of 303 participants (227 women, 76 men) studying in Lublin, Poland of mean age 19.5 years 
participated in the study conducted with use of an internet questionnaire.

Results. Before the COVID-19 pandemic their mean BMI was 22.17 kg/m2 and after 9 months of  COVID-19–related re-
strictions it was 22.57 kg/m2. Among the respondents 204 (67.3%) did a physical activity for 50 min 3 times a week in 2019 
and 99 (32.7%) did not. In December 2020 there was a significant decrease in the number of students doing physical activity to 
128 (42.2%) (p<0.05) and an increase in the number of students who did not do any physical activity to 175 (57.8%) (p<0.05).  
In 2019 as many as 110 (36.3%) of the respondents used to use step counting devices and 192 (63.7%) did not. In 2020 the number 
of students using activity tracking devices significantly decreased to 58 (19.2) (p<0.05). The number of students who did not use 
any step counting device in 2020 was 245 (80.8%). 

Conclusion. Due to the COVID-19 pandemic the number of students who don’t do enough physical activity significantly 
increased. The use of step counting devices helps students in continuing physical activity despite COVID-19-related restrictions.
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activity or 75 minutes at high intensity per week [2,3]. Such 
level of physical activity  leads to risk reductions of at least 
20%-30% for more than 25 chronic medical conditions and 
premature mortality [2]. In America the Physical Activ-
ity Guidelines for Americans, 2nd edition published in 2018 
state that adults should do at least 150 minutes to 300 minutes  
a week of moderate-intensity, or 75 minutes to 150 minutes 
a week of vigorous-intensity aerobic physical activity, or an 
equivalent combination of moderate- and vigorous-intensity 
aerobic activity [4].

Healthy adults should take 10,000 steps per day [5]. Count-
ing steps is a good motivation to maintaining some physical 
activity despite the policies limiting the possibility of leav-
ing home and using sports facilities.On March 20, 2020, the 
Regulation of the Minister of Health issued the declaration of 
the SARS-CoV-2 epidemic in Poland. The provision came into 
force on the day of its announcement [6]. At the same time 
teaching in primary and secondary schools as well as at uni-
versities switched to the remote mode and continued to be that 
way till the end of schoolyear in June 2020. In September 2020 

IntRoduCtIon

Since 1948 the World Health Organization’s definition of 
health has been used stating that health is not only lack of any 
disease but overall physical, mental and social well-being. 
Later there was a new definition focusing on the ability to 
adapt and self-manage in face of social, physical, and emotion-
al challenges [1]. The time of coronavirus disease 2019 (COV-
ID-19) pandemic requires from governments and citizens of 
all countries to implement protective measures for limiting 
the risk of spread of the disease via social distancing, wearing 
masks, hand hygiene and, if necessary, home confinement. It 
is a great challenge for all: students switch to e-learning, em-
ployees to remote work, elderly people stay home alone. Many 
people give up their routine activities, like exercises. However 
no confirmed coronavirus infection does not mean health, be-
cause isolation and lack of physical activity increase the risk of 
depressive mood disorders and metabolic diseases.

International physical activity guidelines recommend 150 
minutes per week of moderate- to vigorous-intensity physical  
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primary and secondary school students returned to schools. In 
October 2020 university students returned to the stationary 
mode of learning but in the middle of October due to the in-
creasing number of infections with coronavirus in Poland, stu-
dents and teachers had to switch to e-learning again. Wearable 
devices (smartwatches, step counters, physical activity moni-
toring applications) have the potential to promote a healthy 
lifestyle. They are accepted by the youth and elderly [7].

AIM

The aim of the study was to find out if using step count-
ing devices affects the level of physical activity and BMI in 
students.

MAtERIAL And MEtHodS 

The study was conducted in December 2020. Authors used 
the proprietary online questionnaire (Table 1), which was  up-
loaded and shared on the Google online survey platform. The 
first year students from Lublin were invited to participate. In 
the city of Lublin there are several institutions offering higher 
education: Marie Curie-Sklodowska University (UMCS), 
Catholic University of Lublin (KUL), Medical University of 
Lublin (MUL), Lublin Polytechnic (PL), University of En-
terprise and Administration in Lublin (WSPA), University of 
Economics and Innovation (WSEI), College of Social Scienc-
es (WSNS), University of Life Sciences (UP). Students from 
each of them received invitation to participate in the study. The 
questionnaire consisted of 11 questions. The authors calculat-
ed respondent’s BMI dividing their body mass [kg] by square 
height [m2]. Participation was voluntary and anonymous.  
A total of 303 students responded to the invitation and sent 
back the filled online questionnaire. 

The collected research material was statistically processed 
using the IBM Statistical Product and Service Solutions 
(SPSS) Statistics (v. 25) statistical package (IBM, New York, 
NY, United States). Quantitative variables are described by 
means of the mean, standard deviation, as well as minimum 
and maximum values. The normality of the data distributions 
was checked using the Shapiro-Wilk test.

In order to determine the correlation between quantitative 
variables, the Pearson linear correlation coefficient was used, 
which is used to test the linear relationship between two fea-
tures, provided that the distribution of the studied features is a 
normal distribution. The chi-square test was used to determine 
the relationship between the variables measured on the quali-
tative scale. The obtained results of the analysis were consid-
ered statistically significant at p<0.05.

RESuLtS

Out of the 303 participants 79 (26.1%) studied at MUL, 
70 (23.1%) at PL, 57 (18.8%) at UP, 48 (15.8%) studied at 
UMCS, 28 (9.2%) at KUL and 7 (2.3%) from each of the 
remaining institutions (WSPA, WSEI, WSNS). Among all 
the respondents 76 (25.1%) were men and 227 were women 
(74.9%). Their mean age was 19.5 years (Tab.2.). Before the 
COVID-19 pandemic their mean BMI was 22.17 kg/m2 and 
after 9 months of COVID-19 related restrictions in our coun-
try it was 22.57 kg/m2. The difference among BMI values in 
2019 (before the COVID-19 pandemic) and after 9 months of 
COVID-19 related restrictions in Poland (in December 2020) 
were not statistically significant. Interestingly, in 86 individu-
als the BMI decreased during that time. 

Authors recorded that 204 respondents (67.3%) did some 
physical activity for 50 min 3 times a week in 2019 and 99 
(32.7%) did not. In December 2020 there was a statistically 
significant decrease in the number of students, who did some 
physical activity for 50 min 3 times a week to 128 (42.2%) 
(p<0.05) and a statistically significant increase in the number 
of students who did not do any physical activity to 175 (57.8%) 
(p<0.05). In 2019 as many as 110 (36.3%) of the respondents 
used to use step counting devices (50 women from MUL and 
21 men from MUL; 39 men from PL) 192 (63.7%) did not. In 
December 2020 the number of students using the step counting 
devices significantly decreased to 58 (19.2%) (30 men from 
PL, 22 women from MUL and 6 men from MUL). In com-
parison with 2019 the difference was statistically significant 
(p<0.05). The number of students who did not use any step 
counting device in December 2020 was 245 (80.8%). The dif-
ference was statically significant if compared with respective 
group in 2019 (p<0.05). Even though only half of the people 
who were physically active in 2019 used pedometers or smart-
watches, they all took 10,000 steps a day (146 people; 48.3% 
of respondents. As many as 82 students responded that they 
did not take so many steps a day and 75 did not know. In De-
cember 2020 only 58 students (19.1% of the examined group) 
took the 10,000 steps every day. The decrease was statistically 
significant (p<0.05) (Tab.3). The rest answered ‘no’ or ‘ I don’t 
know’. There was a positive correlation between using a step 
counting device and physical activity in the students (p<0.05).

tABLE 1. the questions  included in the survey.

Question Answers to choose

1. Where do you study? MUL, PL, UP,UMCS, KUL, 
WSPA, WSEI, WSNS

2. Gender male; female

3. How old are you? Open question- students filled  
in the gap

4.
What were your anthropometric 
parameters (height and body mass) 
in 2019?

Students filled in the gap  
provided with their height [m] 

and body mass [kg]

5.
What are your anthropometric 
parameters (height and body mass) 
now (December 2020)?

Students filled in the gap  
provided with their height [m] 

and body mass [kg]

6.
Did you do any physical activity  
3 times a week for minimum  
50 min in 2019?

yes; no

7.
Do you do any physical activity  
3 times a week for minimum  
50 min in 2020?

yes; no

8.
Did you use a pedometer, smart-
watch or other step counting device 
in 2019?

yes; no

9.
Do you use a pedometer, smart-
watch or other step counting device 
now (December 2020)?

yes; no

10. Did you take 10,000 steps a day 
in 2019? yes; no; I don’t know

11. Do you take 10,000 steps a day  
in December 2020? yes; no; I don’t know
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tABLE 2. Characteristics of the examined group (n=303).

Feature mean±Sd minimum maximum

Age [years] 19.5±1.1 18 33

BMI before COVID-19 
pandemic [kg/m2]

22.17±2.3 
Men 23.1 

Women 20.3
17.5 28.1

BMI during COVID-19 
pandemic [kg/m2]

22.57±2.4 
Men 23.2 

Women 20.4
17.8 30.0

dISCuSSIon

Public health recommendations and government decisions 
during the COVID-19 pandemic in majority of countries re-
sulted in restrictions on daily living. The effects were: social 
distancing, isolation, restrictions on leaving home or home 
confinement. These safety measures were necessary to limit 
the spreading of COVID-19, however the impact of these re-
strictions on health behaviours and lifestyles at home may be 
detrimental. During COVID-19 pandemic the first year students 
getting their education at the universities and institutions in Lublin 
did not significantly change their anthropometric measurements 
nor calculated BMI despite restriction of leaving home, lack of 
access to sports facilities and no physical education classes.

In the present study we showed that majority of students 
had their BMI within the healthy range (18.5-24.9kg/m2). We 
considered underweight with BMI <18.5kg/m2, overweight 
with BMI 25-29.9kg/m2 and obesity at BMI equal 30 kg/m2 
or more. Waist circumference was considered normal in fe-
males if ≤ 80 cm and in med if ≤ 94cm. In the former study 
conducted at our department in 2014 participated 74 students. 
All of them were Caucasian. There were 48 women and 26 
men aged 20 to 29. Their body weight, height, waist and hip 
circumferences were measured and body mass index (BMI) 
and waist-hip ratio (WHR) were calculated. WHR was consid-
ered normal for women if ≤ 0.8 and ≤1 for men. In the group of 
women the mean BMI was 20.9 kg/m2±1.8 (mean ± SD) and 
in the group of men 25 kg/m2 ±4. The waist circumferences 
of all women was <80 cm (69 ± 4.6 cm). The waist circumfer-
ence of 5 men was > 94 cm, the value of average 91.2 cm ± 13 
cm The WHR in all women was <0.8, indicating normal body 
proportions. Average WHR in the studied group of women was 
0.7±0.04. In the group of men, the average WHR was 0.9±0.08 
[8]. In both studies: the former and the present one majority 
of Polish students were properly nourished with BMIs and 
WHRs within the healthy ranges in 99% of participants.  
Interestingly, some students lost weight during the pandem-
ic. It might be related to stress or depressive mood disorders 
which are often complicated by eating disorders.

The higher BMI in young men results from higher muscle 
mass [9]. On the other hand women care more about their looks 
and tend to diet more often than men. Except for short-term 
lockdown in March 2020, students could go out individually, 
without gathering in groups and do some physical activity. In 
social media, there was a lot of encouragement for all people 
to start walking, running, do Nordic-walking. When gym and 
swimming pools were open, students could take advantage of 
these facilities.

Warburton and Bred in in their metaanalysis demonstrated  
a dose-response relationship between physical activity and 
reduced risk of premature death [10]. Even during the COV-
ID-19 pandemic some public health policies are needed to 
reduce the barriers to physical activity participation. The aim 
should be that everyone could reap the benefits of physical 
activity. In April 2020 there was an international online sur-
vey conducted ’Effects of COVID-19 Home Confinement 
on Eating Behaviour an d Physical Activity’. Authors asked 
questions about eating habits and physical activity before and 
during confinement conditions. The COVID-19 home confine-
ment had a negative effect on all types of physical activity. 
The time spent in sedentary position increased from 5 to 8 h 
per day. Food consumption and meal patterns were more un-
healthy than before the COVID-19 related restrictions, but al-
cohol binge drinking decreased significantly [11].

The mental aspect of home confinement due to COVID-19 
pandemic was analysed in another publication of the same 
team running the international online survey. In the article 
published after data analysis authors noticed an increased psy-
chosocial strain triggered by the home confinement in majority 
of participants [12]. Social participation and life satisfaction of 
participants were significantly decreased due to home confine-
ment. There was a decrease in social activity, limited contacts 
with family, friends and neighbors. Participants of the study 
complained about lack of entertainment due to home confine-
ment. These negative effects were associated with low life sat-
isfaction during the COVID-19 pandemic. At the same time 
social contacts through digital technologies increased signifi-
cantly [13].

Wearable activity trackers gain more and more popularity. 
Step counting devices were assessed by Tophoj et al. They 
tested four commercial activity trackers. The devices accu-
rately counted steps, when individuals participating in their 
study walked with velocity ≥4 km/h. Walking at the speed ≤2 
km/h was not counted accurately. Therefore authors concluded 
that the evaluated devices were not useful for patients walk-
ing at low speed during rehabilitation, nor for counting indoor 
walking, however they were accurate for young, healthy peo-
ple walking outdoors at the speed of ≥4 km/h [14]. The group 
of the first year students participating in our study seems to be 
the perfect group for using such devices. Walking outdoors can 
balance long hours spent in sedentary position while e-learn-
ing. Virtual applause, cups and medals that users receive for 
walking 10,000 steps motivate to increased physical activity.

Fokkema et al. after testing 10 different step counting de-
vices came to a similar conclusion as the above mentioned 
team: the activity trackers performed better at an average 
and vigorous walking speed than at a slower walking speed[ 
15]. Several other publication confirm their findings [16-18].  
Tedesco et al. made a significant remark that even though  
the activity trackers were quite accurate in counting steps  
but underestimated calories so clinicians should be cautious 

tABLE 3. Physical activity of students participating in the study and the 
use of step counting devices in 2019 and 2020.

Physical activity and use of step counting 
devices in students 2019 2020 p

Students who did some physical activity  
for 30 min 3 times a week 204 99 <0.05

Students who did not any physical activity  
for 30 min 3 times a week 128 175 <0.05

Students who used step counting devices 110 58 <0.05

Students who did not use step counting devices 192 245 <0.05

Students who took 10,000 steps a day 146 58 <0.05
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in considering other parameters provided by these devices for 
clinical or research purposes [18].

Graf et al showed in her study that as simple intervention as 
encouraging patients by family doctors for reaching the target 
of 10,000 steps per day improves their life quality, decreases 
BMI, waist circumference, and blood pressure [19]. Accord-
ing to Kalbarczyk who collected their data in 2011-2013 in 
a group of 1677 participants >55 years of age, men are more 
often vigorously active than women in Poland. In general 30% 
of Poles were vigorously active [20]. In our present study more 
women than men used the wearable step counting devices and 
they were mainly women studying at MUL. Among men many 
from PL did so as well. It might result from the fact that medi-
cal, pharmacy, dentistry and nursing students are educated 
from the beginning of their studies about the beneficial effect 
of physical activity on human health. Among polytechnic stu-
dents males predominate and they have sport teams, partici-
pate in sport competitions and pay attention to fitness. Our re-
sults differ from those published by Kalbarczyk et al. This may 
be because of different time of data acquisition and different 
target group of participants.

In Germany which is a neighbor country of Poland 51.7% 
of men and 49.5% of women exercise for at least 1 h per week, 
but 25.4 % of men and 15.5% of women reach the recom-
mended 150 min weekly [18]. Among possible consequences 
associated with a sedentary lifestyle is the growing number 
of overweight and obese people and increasing incidences of 
cardio-metabolic diseases [21,22]. 

In 2018, the results of a study conducted in Poland with 
the participation of a representative sample of a randomly se-
lected 3,000 people aged 20 and above, were published [22]. 
The data were conducted by direct interview by trained inter-
viewers. Three quarters (75.2%) of adult men and 69.0% of 
women assessed their health as very good or good, with men 
clearly more often than women rating it as very good. Among 
the respondents as risk factors for chronic diseases and pre-
mature death, arterial hypertension was the most frequently 
enumerated factor- 65%, and taking into account those who 
did not know what risk factors, favoring the disease is 38.4% 
of all respondents, for overweight or obesity the correspond-
ing rates were 60.2% and 35.7%, for cigarette smoking 59.4% 
and 35.1%, high cholesterol 42.6% and 25.1% respectively. 
Very low awareness of the risks associated with improper diet 
(28.4% and 16.8%), low physical activity (32.1% and 19.0%) 
and chronic stress (33.3% and 19.7%). These results show  
an urgent need for more effective health education of Polish 
society [22].

The analysis conducted as part of the Global Disease Bur-
den Study in 2017 (GBD Study 2017) indicate risk factors cor-
responding to the loss of the highest number of healthy years 
(DALY) [23]. They are for Poles: smoking, improper diet and 
high blood pressure. It is similar like for the general popula-
tion of Central Europe, although the importance of high blood 
pressure is greater than diet. In 2017, only behavioral risk fac-
tors, i.e.modifiable risk factors accounted for the loss of 37.3% 
years lived in health in Poland. Of these the risk factors direct-
ly related to the diet accounted for 14.2%, and with smoking 
17.2%. In 2018 33.0% of men and 31.1% women in Poland 
were tobacco smokers [23]. Alcohol consumption is 12 L/year 
per capita in Poland [22]. To compare in Estonia it is the high-
est in Europe and reaches 15.8 L per capita per year [22]. In 
traditionally wine making countries like Italy and France they 

managed to reduce alcohol consumption by 50% within last 
few decades [21]. 

Overweight and obesity in Poland are responsible for the 
loss of 11.3% of healthy years, 11.1% among men, and women 
– 11.7%. In Poland, we have 25.4% of overweight or obese 
men and 25.7% women. In all European countries, the per-
centage of obese people can be considered high -among men 
it ranges from 21% (in Slovenia) to 31% (in Malta), among 
women between 19% (Denmark) and 31% (Malta) [22].

The 2017 Eurobarometer survey results indicate that only 
7% of EU residents over the age of 15 regularly (5 times  
a week or more) engages in sports or exercise, and 14% take 
up other recreational forms of physical activity (cycling, danc-
ing, gardening) [24]. The most active are the inhabitants of 
Scandinavia, the least – southern Europe. For example, 13% 
Finns, 15% Swedes, and 68% Bulgarians, Greeks and Portu-
guese never take up sports activities. In comparison with other 
countries in Europe, the situation of Poland looks unfavorable 
– 5% of the population exercise regularly, and quite systemati-
cally 23%; 9% regularly take other forms of activity, quite sys-
tematically 29% [22]. This result is lower than the data from 
2011-2013 [20]. The 42.2% of students participating in our 
study who did some physical activity in 2020 is a very good 
result. If step counting devices can stimulate them to continue 
activity, we recommend its use.

ConCLuSIon

Due to the COVID-19 pandemic the percentage of students 
who don’t do enough physical activity significantly increased. 
However it remains higher than in the general population in 
Poland. The use of step counting devices helps students in 
continuing physical activity despite COVID-19-related re-
strictions.
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