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Oz

Amacg

Hayatin hemen her alanini etkisi altina alan COVID-19
salgininin egitim Gzerinde de ciddi etkileri olmustur.
Bu calisma, COVID-19 salgini sirasinda fizyoterapi li-
sans ogrencilerinde ¢evrimici egitim sirecinin fiziksel
aktivite, azim ve koronafobi Uizerine etkilerini arastir-
may1 amacladi.

Gerec ve Yontem

Calismaya toplam 185 fizyoterapi lisans 6grencisi
dahil edildi. Fiziksel aktivite diizeyi Uluslararasi Fizik-
sel Aktivite Anketi-Kisa Formu (IPAQ-SF), azim Kisa
Azim (Sebat) Olcegdi (Grit-S) ve koronafobi ise CO-
VID-19 Korkusu Olgegi ile degerlendirildi. Ek olarak,
salgin déneminde fiziksel aktivite ve azim dizeyle-
rinde algilanan degisiklikler degerlendirildi. Akademik
performans, genel not ortalamasi (GPA) ile belirlendi.

Bulgular

Ogrencilerin cogunun fiziksel aktivite (%82,7) ve azim
(%69,2) dizeylerinde azalma algiladiklari belirlendi.
GPA ile COVID-19 Korkusu Olgegdi skoru arasinda
orta dizeyde pozitif korelasyon (rho:0,407, p<0,001),
GPA ile Grit-S skoru arasinda ise disik diizeyde ne-
gatif korelasyon vardi (rho:-0,318, p<0,001).

Sonug¢

COVID-19 salgini sirasinda gevrimici egitim alan fiz-
yoterapi 6grencileri, fiziksel aktivite ve azim dizeyle-
rinde bir azalma algilayabilirler. Bu calisma, daha yiik-
sek akademik performansin daha yuksek koronafobi
ve daha diusuk azim duzeyleriyle iligkili olabilecegine
dair ilgin¢ sonuclar ortaya ¢ikardi. Bu sonucun gevri-
mici degerlendirme yoéntemlerinin kalitesinin yetersiz
olmasi, bilgi teknolojilerinin eksikligi ve cevrimici si-
navlarin kontrol edilemezlIigi ile ilgili olabilecegini du-
stinmekteyiz.

Anahtar Kelimeler: COVID-19, Cevrimici Ogrenme,
Fizyoterapi, Ogrenci

Abstract

Objective

The COVID-19 pandemic, which affected almost all
areas of life, has had serious effects on education
as well. This study aimed to investigate the effects
of the online education process on physical
activity, perseverance, and coronaphobia among
undergraduate  physiotherapy students during
COVID-19 pandemic.
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Material and Method

A total of 185 undergraduate physiotherapy students
were included in the study. Physical activity level
was assessed with the International Physical Activity
Questionnaire-Short Form (IPAQ-SF), perseverance
with the Short Perseverance Scale (Grit-S), and
coronaphobia with the COVID-19 Fear Scale. In
addition, the perceived changes in physical activity
and perseverance levels during the pandemic
were evaluated. The academic performance was
determined with the grade point average (GPA).

Results

It was determined that most of the students perceived
a decrease in their physical activity (82.7%) and
perseverance (69.2%) levels. There was a moderate
positive correlation between GPA and COVID-19
Fear Scale score (rho:0.407, p<0.001) and a negative

Introduction

After a viral pneumonia of unknown origin emerged in
China in December 2019, it spread rapidly, increased
globally, and was declared a pandemic by the World
Health Organization (WHO) (1). Infection from the
virus was expressed as coronavirus disease 2019
(COVID-19) (1). According to WHO data, COVID-19
has infected more than 770 million people worldwide
since the beginning of the pandemic (as of 30 August
2023), and more than 6.9 million of these cases
resulted in death (2).

As a result of the changes in the viral genome due to
the effect of different mutagens in the process, many
variants have emerged. Recently, the Omicron variant
has been identified, which has a high contagiousness
and re-infection probability due to some of its
mutations (3). The infection caused by this variant
is milder than the others (4). However, the Omicron
variant has a structure that tends to mutate, and it has
remained the risk for unvaccinated people (5).

The pandemic process, which affected almost
all areas of life, has also had serious effects on
education. Following the outbreak of the epidemic,
educational institutions were closed indefinitely, and
the education system changed. During this process,
traditional education was replaced by online learning
and teaching, where learning and teaching activities
were carried out remotely and on digital platforms (6).
As a result of these changes, an alarming increase
of cases was found in some mental problems such
as depression, anxiety and/or suicidal thoughts in
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low correlation between GPA and Grit-S score (rho:-
0.318, p<0.001).

Conclusion

Physiotherapy students who received online learning
during the COVID-19 pandemic could perceive a
decrease in their physical activity and perseverance
levels. This study has revealed interesting results
that higher academic performance may be related to
higher coronaphobia and lower perseverance levels.
We think that this result may be attributed to the
inadequate quality of online assessment methods, lack
of information technologies and the uncontrollability of
online examinations.

Keywords: COVID-19, Online Learning, Physio-
therapy, Student

university students due to academic, health and
lifestyle concerns (7).

The COVID-19 pandemic has caused physical as
well as psychological effects on the population. One
of the most important physical effects is the decrease
in physical activity resulting from the change in
lifestyle (8). Quarantine and isolation precautions
reduce the interaction of people with each other
and cause movement restrictions, especially during
this pandemic. Decreased physical activity also has
negative effects on mental health (9).

Turkey is one of the countries that rapidly transitioned
to distance education by closing educational
institutions during the COVID-19 pandemic. However,
according to literature, it is noteworthy that studies
examining the effects of distance education in Turkey
and in physiotherapy education are insufficient
(10,11). Physiotherapists are health professionals,
who encourage physical activity and improve
individuals’ physical activity level (12). In a study
conducted before the outbreak of the pandemic, it
was determined that physiotherapists were physically
active (13). However, a recent study conducted in
Turkey showed that physiotherapy students had a
low level of physical activity during the pandemic (14).
Still, it is not fully known how the COVID-19 pandemic
affected physiotherapy students in terms of academic
success, perseverance, coronaphobia, and physical
activity levels in Turkey.

In light of all this information, the primary aim of this
study was to examine the perceived change in physical



activity and perseverance levels of physiotherapy
students compared to the pre-pandemic period, and
also to investigate whether academic performance is
related to perseverance, coronaphobia, and physical
activity. The secondary aim was to examine the effect
of physical activity levels on academic performance
and perseverance in the online education period
during the COVID-19 pandemic. Therefore, this study
proposes to test the following hypotheses: H1. The
perceived physical activity and perseverance levels
will decrease compared to the pre-pandemic period
in physiotherapy students, and H2. The academic
performance will be positively related to perseverance
and negatively related with coronaphobia and physical
activity level during the online learning.

Material and Method

Research Design and Data Collection

This cross-sectional study was conducted with
undergraduate students at Dokuz Eylil University
Faculty of Physical Therapy and Rehabilitation. The
data were collected through an online survey in the
2020-2021 academic year, which is one of the periods
when online education was compulsory within the
scope of the COVID-19 pandemic.

The contact information of the students was obtained
from the Student Affairs Unit of the Faculty of Physical
Therapy and Rehabilitation. Necessary information
about the research and Google Form link containing
the surveys in the research were sent by e-mail to the
students. All students participated in the study on a
voluntary basis.

Participants

An invitation form to participate was sent out to 350
students in total via multiple channels (e-mail, sms,
WhatsApp). Of these, 185 students who volunteered
to participate in the study met the inclusion criteria,
filled out the form completely, and were included in
the study. The survey received 185 responses from
a total of 350 students, resulting in a response rate
of 52.86%.

Being 18 years of age or older, volunteering to
participate in the research, continuing undergraduate
education with online learning were the inclusion
criteria of the study. Exclusion criteria were the
presence of any cardiopulmonary, neurological or
musculoskeletal disease that could affect the physical
activity level, a current diagnosis of COVID-19, or
incomplete responses to the online questionnaire.

The study was approved by Non-Invasive Research
Ethics Committee of Dokuz Eylal University on
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18.01.2021 with decision number 2021/02-26 (No:
5981-GOA). The data was collected through an online
form created via Google Forms. Informed consent
was obtained from each participant. Before starting
to answer the survey questions, the participants were
asked to mark their voluntary consent on the form in
order to participate in the research.

The sample size calculation was performed using
SurveyMonkey Online Calculator  (https://www.
surveymonkey.com/mp/sample-size-calculator/). The
total population under consideration was 350 (with
a 95% confidence level, a is 0.05). Based on these
inputs, the estimated sample size was 184.

Data Collection Tools
Data was collected via Google Form. The survey
consisted of the following 5 topics:

Sociodemographic Data

Age, gender, height, and body weight of the
participants, which year they were in, and whether
they had COVID-19 or not were obtained.

Physical Activity Level

The physical activity level of the participants
was evaluated with the International Physical
Activity Questionnaire-Short Form (IPAQ-SF). The
validity and reliability of the Turkish version of the
questionnaire have been demonstrated (15). The
average time spent sitting in a day was recorded in
addition to the frequency and duration of vigorous
activities, moderate-intensity activities, and walking
in the last week was filled into the questionnaire.
Average energy expenditure during all activities was
calculated in metabolic equivalent (MET). Multiplying
the frequency of activity (days/week) and duration of
activity (in min/day) based on 8.0 METSs for vigorous
physical activities, 4.0 METs for moderate-intensity
activities, and 3.3 METs for walking. The subject’s
overall physical activity using IPAQ-SF (total physical
activity MET-min/week) was the sum of (walking
+ moderate + vigorous) MET-min/week scores.
According to the total MET values spent weekly, three
levels of physical activity were identified: low physical
activity level (<599 MET-min/week), moderate
physical activity level (at least 600 MET-min/week)
and high physical activity level (at least 3000 MET-
min/week) (16,17).

In addition, a 5-point Likert scale was used to examine
the perceived change in physical activity level
compared to the pre-pandemic period. Perceived
responses were reported on a 5-point Likert scale
ranging from a “much less physically active as
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compared to pre-COVID-19 period,” to “much more
physically active compared to pre-COVID-19 period”.

Perseverance

Students' perseverance, also known as grit, was
evaluated using the valid and reliable Turkish version
of Short Grit Scale (Grit-S). The scale consists of two
parts, “Consistency of Interest” and “Perseverance of
Effort”, and 8 questions. The questions are rated on
a 5-point Likert scale. After reverse scoring (for items
1, 3, 5, and 6), the total score was determined by sum
of the scores received from each question. Higher
scores indicate higher level of perseverance (18).

In addition, a 5-point Likert scale was used to examine
the perceived change in perseverance compared to
the pre-pandemic period. Perceived responses were
reported on a 5-point Likert scale ranging from a
“much lower grit level as compared to pre-COVID-19
period,” to “much higher grit level compared to pre-
COVID-19 period".

Academic Performance

Academic performances of the students were
evaluated with the grade point average (GPA) of the
education semester in which the data were collected.
The end-of-term GPA in the transcripts was taken
from the Student Affairs Unit of the Faculty of Physical
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Therapy Rehabilitation. The GPA was recorded
according to the 0-100 points ranking system included
in the transcript of the relevant university. Higher
points indicate higher academic achievement level.

Coronaphobia

The Fear of COVID-19 Scale was used to assess
coronaphobia. A validity and reliability of the Turkish
version of the scale have been demonstrated. The
scale consists of 7 questions in total and the questions
are graded as a 5-point Likert scale. The total score
ranges from 7 to 35, and high scores indicate higher
coronaphobia level (19).

Statistical Analysis

Statistical analysis was performed using the IBM SPSS
Statistics program (Version 24.0. Armonk, NY: IBM
Corp.). The normality of the distribution of data was
evaluated with the Kolmogorov-Smirnov test. Non-
parametric analyses were used because most of the
variables examined did not fit the normal distribution.
Descriptive statistics were presented as frequency
(percentage) and median (minimum-maximum).
Spearman correlation analysis was used to determine
the relationships between the evaluated parameters.
Correlation coefficients were interpreted as .00-.19 -
“very low”; .20-.39 - “low”; .40-.59 - “moderate”; .60-
.79 - “strong”; .80-1.0 - interpreted as “very strong”

Table 1 Sociodemographic characteristics of the participants

. Frequency (%)
e Median (Min-Max)
Age (years) 21.00 (18.00-30.00)
Gender
Female 143 (77.3)
Male 42 (22.7)
Height (cm) 167.00 (150.00-194.00)
Weight (kg) 59.00 (38.00-125.00)
BMI (kg/m?) 21.23 (16.23-43.25)
Study year
1st 37 (20.0)
2nd 48 (25.9)
3rd 53 (28.6)
4th 47 (25.5)
History of COVID-19 infection
Yes 12 (6.5)

No 150 (81.1)
Do not know 23 (12.4)

BMI: body mass index.
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(20). Perceived changes in physical activity level and
perseverance compared to the pre-pandemic period
were presented as frequency (percentage). The
effect of physical activity levels, which is divided into
3 groups as low, moderate, and high, on academic
performance and perseverance was examined by
Kruskal-Wallis analysis of variance. The significance
level was determined as p<0.05.

Results

Most of the participants were female and did not have a
history of COVID-19 infection. The participation rates of
students in the study were similar in terms of their study
year. The sociodemographic data of the participants are
presented in Table 1. Descriptive statistics on physical
activity level, perseverance, academic performance,
and coronaphobia are shown in Table 2. Overall, the
decrease in perceived physical activity and grit levels

Table 2

coronaphobia
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was reported by most participants. About 82.7% of
students (54.1% much less and 28.6% somewhat less)
reported they had done less physical activity during the
pandemic period as compared to the pre-COVID-19
period. Similarly, 69.2% of students (30.8% much
lower and 38.4% somewhat lower) perceived lower grit
level during the pandemic period as compared to the
pre-COVID-19 period.

A positive moderate correlation (rho=0.407, p<0.001)
between the COVID-19 Fear Scale score and GPA of
the students, and a negative low correlation between
the Grit-S score and their GPA (rho=-0.318, p<0.001)
were detected (Table 3).

There was no statistically significant difference between
groups with low, moderate, and high physical activity
levels (according to the weekly total MET values in IPAQ-
SF) in terms of GPA and Girit-S results (p>0.05, Table 4).

Descriptive data of participants' physical activity level, grit, academic performance and

Variable

Frequency (%)
Median (Min-Max)

Physical activity level
IPAQ-SF (MET-min/week)

Low physical activity level

Classification of physical activity according to IPAQ-SF total score

1320.00 (66.00-11016.00)

Much lower
Somewhat lower
About the same
Somewhat higher
Much higher

38 (20.5)
Moderate physical activity level 108 (58.4)
High physical activity level 39 (21.1)
Perceived change in physical activity level compared to the pre-COVID-19 period
Much less
Somewhat less 15030 ((258%61))
About the same 17 (9.2)
Somewhat more 11 (5.9)
Much more 4 (2.2)
Grit
Grit-S score 2.50 (1.00-4.38)

Perceived change in grit compared to the pre-COVID-19 period

57 (30.8)
71 (38.4)
34 (18.4)
19 (10.3)
4(2.1)

Academic performance
GPA (0-100 points)

83.43 (52.83-94.27)

Coronaphobia
The Fear of COVID-19 Scale

17.00 (7.00-31.00)

IPAQ-SF: The International Physical Activity Questionnaire-Short Form, Grit-S: The Short Grit Scale, GPA: Grade point average.
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Table 3 The relationship between academic performance, coronaphobia, grit, and physical activity level

rho p
GPA - The Fear of COVID-19 Scale 0.407 <0.001*
GPA - Grit-S -0.318 <0.001*
GPA - IPAQ-SF 0.056 0.446

rho: Spearman correlation coefficient, GPA: Grade point average, Grit-S: The Short Grit Scale,
IPAQ-SF: The International Physical Activity Questionnaire-Short Form, *p<0.05.

Table 4

The effect of physical activity levels on academic performance and grit during the COVID-19

pandemic
Low physical activity Moderate physical activity High physical activity
Variables level (n=38) level (n=108) level (n=39) p
Median (Min-Max) Median (Min-Max) Median (Min-Max)
GPA 83.43 (62.89-93.18) 83.43 (52.83-93.23) 83.43 (56.95-94.27) 0.748
Grit-S 2.56 (1.25-4.25) 2.50 (1.00-4.38) 2.37 (1.38-3.75) 0.549

GPA: Grade point average, Grit-S: The Short Grit Scale.

Discussion

The study presented a remarkable decrease in
the perceived physical activity and perseverance
levels by the majority of the physiotherapy students
who received online learning during the COVID-19
pandemic compared to the pre-pandemic period.
Academic performance and perseverance did not
differ between the students with low, medium, and
high physical activity levels. Interestingly enough,
this study has found unexpected results that higher
academic performance may be related to higher
coronaphobia and lower perseverance levels.

In a study, it was determined that the physical activity
level of university students decreased in the period
of restrictions compared to the “unfreezing” period
(21). In another study, it was found that approximately
60% of the students in health-related departments in
Croatia, had insufficient physical activity levels during
the second partial closure period of the pandemic (22).
Moreover, it was stated that university students who
had higher quality of life had lower burnout scores,
better perception of online learning, and higher
frequency of physical activity (23). Topcu-Glichan
et al. (14) reported that most of the physiotherapy
students had low physical activity levels during the
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distance education period. In our study, more than half
of the students stated that the level of physical activity
they perceived decreased compared to the pre-
pandemic period. It is not surprising that we achieved
this result within the scope of the precautions taken
during the pandemic period. However, unlike their
results, more than half of the students (58.4%) are
at the level of moderate physical activity. Although
students perceived a decrease in their physical
activity level, they were not inactive during the online
learning period according to the IPAQ-SF assessment
(14). This result suggests that the physiotherapy
students in the current study may have a higher level
of physical activity in their routine life, except during
the pandemic period.

Although distance education offers an alternative way
for the continuity of education and training activities
in the pandemic period, it minimizes the contact
between students and academicians, as well as
many students cannot access online education due to
economic problems, technical struggles, and lack of
tools/equipment (24). In another study, it was shown
that the COVID-19 lockdown affected participants
to varying degrees academic performance of most
participants including veterinary medical students
and researchers at 96.7%. Although the distance



education process offers students the opportunity
to study on their own, it is thought that the practical
lessons make online learning difficult (24). The study
conducted in Korea reported that medical school
students continuing their educational activities online
during the pandemic period led to a decrease in their
academic performance (25). On the contrary, a study
conducted in Nigeria revealed that online learning
platforms positively affect the academic success
of students in practical-related courses (26). In a
retrospective case-control study conducted in Italy
aimed to compare the students’ performances as
evaluated with an oral exam and satisfaction shown
in an online course to a control group of students who
underwent the same course delivered face-to-face
teaching in the previous five years. While there was no
difference between the groups in terms of participants'
course satisfaction, it was determined that the course
performance of students who took the online course
was higher (27). It was shown that many factors such
as anxiety, social problems, and internet connection
negatively affected the motivation of students and
academics in different Turkish universities during the
pandemic (28).

One of the factors that affects success and
performance is perseverance (29). Social support
was emphasized as the key point of perseverance
in nursing students during the COVID-19 pandemic
(30). In a study examining the relationship between
perseverance and lifestyle behaviors during the
first quarantine in the pandemic, it was reported
that individuals with more perseverance are more
physically active and spend less sedentary time (31).
In our study, more than 65% of students reported
a decrease in perseverance perception during the
pandemic compared to the pre-pandemic period. We
think that the uncertainty of the pandemic process
supports this result. In addition, a negative relationship
was found between perseverance and GPA. During
the pandemic process, the academic performance
of students is frequently evaluated with assignments
or online written exams. However, monitoring
whether the students perform this evaluation process
authentically and fully with their own knowledge is
very difficult. For example, although the GPA of the
students may be high, it might not be a true reflection
of their genuine academic performance.

The exaggerated response to the spread of
COVID-19 and the state of fear in the populace
may be more harmful than the disease itself (32).
In a study conducted with undergraduate students
living in regions where the epidemic was intense in
the United States, it was determined that students
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had fears related to both viral transmission and
social isolation (33). In a study including students
enrolled in any university's online course, it was
found that the severity of depression and anxiety
symptoms, which are common during the COVID-19
pandemic, had a significant effect on perceptions
of students’ academic performance (34). Another
study revealed that physically inactive individuals
have more coronaphobia than active individuals
(35). In our study, a positive relationship was found
between coronaphobia and academic performance.
The loading stress that occurs during the pandemic
may show differently between individuals. Although
stress has negative effects, it also makes us think
that increased stress with fear of COVID-19 may
positively affect academic performance, by leading to
a person's ability to eliminate stress and use better
stress management skills. Surprisingly, no differences
were found between groups with low, moderate, and
high physical activity levels in terms of academic
performance and perseverance in the current study.
The majority of the students participating in our study
stated that there was a decrease in the perceived level
of physical activity compared to the pre-pandemic
period. However, when physical activity level was
classified according to the weekly MET value in the
IPAQ-SF, it was determined that only 20.5% of the
students were at low physical activity levels and the
majority of them still have moderate and high physical
activity levels. This may be one reason why there
were any differences in academic performance and
perseverance between different physical activity
groups. Moreover, it is thought that the inhomogeneity
in the number of students and genders in the analyzed
group distribution, may have affected the results.

To the best of our knowledge, this is the first study
to evaluate the impact of COVID-19 pandemic
on academic performance, perseverance, and
coronaphobia in physiotherapy students. However,
there are some limitations in the current study. First
and foremost, our results may not fully reflect the
changes, as pre-pandemic data of students is not
available for the variables we assessed. Secondly,
the data of the current study is based on a single
university. These results may not applicable to other
universities. Lastly, self-report questionnaires were
used that raises the possibility of response bias. In
the future, there is a need for comprehensive studies
in which many universities are included, with gender
homogeneous participation with larger samples.

According to our results, physiotherapy students

receiving online learning perceived a decrease
in their physical activity and perseverance levels
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during the COVID-19 pandemic period compared
to the traditional face-to-face learning period. In this
context, we think that if students are faced with a
similar process, the level of physical activity, which
is known to be important for mental health, may
be maintained with aerobic exercises performed
outdoors and various basic exercises carried out at
home. In order to increase students' perseverance
levels in a process like COVID-19, family support
and professional support, including school counseling
services or psychological support may be used. In
addition, this study found interesting results that
contradict our second hypothesis. According to these
results, increased coronaphobia and decreased
perseverance may be associated with higher
academic performance. This result may be related to
the inadequate quality of online assessment methods,
lack of information technologies, the uncontrollability
of online examinations, and increased likelihood of
cheating. Universities and lecturers quickly adapted
the contents of face-to-face examination methods to
online modalities, without specific instructional and
technical design based on e-learning. If online courses
in physiotherapy education will be implemented in the
future, universities will need specialized and more
controlled online examinations system enhance the
quality of online tests and to evaluate the academic
performance of student more objectively.

Although after a long school break has returned to
face-to-face education, it should not be forgotten that
a process similar to the COVID-19 pandemic may
occur suddenly. Therefore, it is very important always
to be prepared for situations that are not fully known
what the process will bring. In accordance with our
results, we think that by making the necessary plans
regarding the online learning process in advance,
the academic performance of the students may be
improved. Although the level of physical activity was
not found to be associated with perseverance and
academic performance in this study, considering the
perceived low level of physical activity, strategies
that may increase physical activity levels during
online learning may also positively affect academic
achievement. Moreover, raising awareness of
physiotherapy students regarding increasing their
physical activity, who will work to increase the physical
activity level of society, may significantly contribute to
both their current academic and future professional
performances.
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