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AE
BHS
BMI
CDC
ELEF
HBSC
KSH
MET
MS
MVPA
NPK
PA

PE

SB
SDur
SD

ST
TUKEB
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YA
YRBSS

aerobic exercise

Beck Hopelessness Scale

Body Mass Index [testtomeg-index]

The Centers for Disease Control
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Health Behavior in School-aged Children
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Moderate to Vigorous Physical Activity

National Faculty of Education [Nemzeti Pedagdgus Kar]
Physical Activity

Physical Education

Sedentary Behavior

Sleep Duration

Standard Deviations

Screen Time

Ethical Committee of the Medical Research Council [Tudomanyos és
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GLOSSARY OF TERMS

Term

Definition

Aerobic physical activity

Body mass index (BMI)

BMI-for-age or BMI z-
score

Exercise

Fitness

Metabolic equivalent of
task (MET)

Moderate-intensity
physical activity

Muscle-strengthening
activity

Physical activity

Activity in which the body’s large muscles move in a rhythmic
manner for a sustained period of time.

Aerobic activity — also called endurance activity — improves
cardiorespiratory fitness. Examples include walking, running,
swimming, and bicycling.

Weight (kg) / height (m)2

BMI adjusted for age, standardized for children. BMI standard
deviation scores are measures of relative weight adjusted for
child age and sex. Given a child’s age, sex, BMI, and an
appropriate reference standard, a BMI z-score (or its equivalent
BMI-for-age percentile) can be determined.

A subcategory of physical activity that is planned, structured,
repetitive, and purposeful in the sense that the improvement or
maintenance of one or more components of physical fitness is
the objective. “Exercise” and “exercise training” frequently are
used interchangeably and generally refer to physical activity
performed during leisure time with the primary purpose of
improving or maintaining physical fitness, physical
performance, or health.

A measure of the body's ability to function efficiently and
effectively in work and leisure activities, and includes, for
example, physical fitness and cardiorespiratory fitness.

The metabolic equivalent of task, or simply metabolic
equivalent, is a physiological measure expressing the intensity
of physical activities. One MET is the energy equivalent
expended by an individual while seated at rest.

On an absolute scale, moderate-intensity refers to the physical
activity that is performed between 3 and less than 6 times the
intensity of rest. On a scale relative to an individual’s personal
capacity, moderate-intensity physical activity is usually a 5 or 6
on a scale of 0-10.

Physical activity and exercise that increase skeletal muscle
strength, power, endurance, and mass (e.g. strength training,
resistance training, or muscular strength and endurance
exercises).

Any bodily movement produced by skeletal muscles that
requires energy expenditure.
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Physical inactivity

Sedentary screen time

Sedentary behaviour

Sport

Vigorous-intensity
physical activity

An insufficient physical activity level to meet present physical
activity recommendations.

Time spent watching screen-based entertainment (TV,
computer, mobile devices). Does not include active screen-
based games where physical activity or movement is required.

Any waking behaviour characterized by an energy expenditure
of 1.5 METS or lower while sitting, reclining, or lying. Most
desk-based office work, driving a car, and watching television
are examples of sedentary behaviours; these can also apply to
those unable to stand, such as wheelchair users. The guidelines
operationalize the definition of sedentary behaviour to include
self-reported low movement sitting (leisure time, occupational,
and total), television (TV viewing or screen time, and low
levels of movement measured by devices that assess movement
or posture).

Sport covers a range of activities performed within a set of
rules and undertaken as part of leisure or competition. Sporting
activities involve physical activity carried out by teams or
individuals and may be supported by an institutional
framework, such as a sporting agency.

On an absolute scale, vigorous-intensity refers to physical
activity that is performed at 6.0 or more METS. On a scale
relative to an individual’s personal capacity, vigorous-intensity
physical activity is usually a 7 or 8 on a scale of 0-10.

Source: WHO guidelines on physical activity and sedentary behaviour.World Health

Organization; 2020.




Chapter 1. INTRODUCTION

1.1 Introduction of the research topic

At the end of 2019, a new coronavirus disease emerged in Wuhan, China, which later
became a pandemic known as COVID-19. Although such an outbreak was a scenario that
scientists had long imagined, the fact of its outbreak took everyone by surprise and caught
everyone unprepared. Although the pace and dynamism of scientific research and publications
on the pandemic and the fight against it have been incredible, there have been only a few studies
in Hungary focusing on the secondary school age group, looking at physical activity, screen

time, sleep time, and subjective well-being.

1.2 Background and personal motivation

I would like to clarify why I feel strongly motivated by my chosen research topic.
"Mens sana in corpore Sano"(lat.) - "a sound mind in a sound body," wrote Juvenal, a Roman
poet from the late first and early second century AD. | came across this fascinating idea during
my high school studies and it has defined my outlook on life ever since. After graduating from
the Hungarian University of Physical Education (TF), | committed myself to a teacher career
thirty years ago. As a physical education teacher and coach, | chose the physical and mental
education of Hungarian youth as my vocation. | have nearly 20 years of experience as a
secondary school teacher, more than 10 years of teaching experience in higher education at
Széchenyi Istvan Univesity, and 25 years of experience in sports coaching.

In the course of my work, | noticed as time progressed that the children who joined our
school were doing less and less physical activity in their free time. It was getting harder and
harder to involve them in participating in sports activities in physical education classes. Even
fewer and fewer of them were willing to take part in organized sports activities. As a basketball
coach of the school, | noticed that over the years, between 1993-2003, the general fitness level
of the pupils deteriorated. Strength and fitness development programs had to be implemented
even for motivated players to improve their conditions.

Over the years, | have noticed in the case of my own five children that the higher level
of physical activity that was so prevalent in their early childhood seemed to decline by the
secondary school years. Concerning my children, I have noticed a significant increase in the

amount of time spent in front of a screen, at rest, in their average daily activities. PCs, then



laptops and smartphones, with numerous virtual games to engage their attention and curiosity.
They preferred to spend part of their leisure time with these devices, with screen time replacing
outdoor running, playing tag cycling, and football. As a physical education teacher and coach
in the early 2000s, | wondered how to halt or at least delay the declining trend in physical
activity among young people.

My experience was not unique, with many contemporary parents and academic
researchers reporting similar results. Parental influences such as control and encouragement, as
well as parents' own physical activity levels, showed a significant but small, non (gender)
specific association with MVPA levels at age nine and a linear rate of decline in MVPA between
ages 9 and 15 (Bradley et al., 2011). WHO’s recent recommendation for 5- to 17-year-olds
should do at least an average of 60 minutes per day of moderate-to-vigorous intensity, mostly
aerobic, physical activity, across the week and as well and should incorporate vigorous-intensity
aerobic activities, as well as those that strengthen muscle and bone, at least 3 days a week
(WHO, 2020).

Over the past decade, | have worked as a physical education teacher and coach in a
university environment, where | have observed similar trends in young adults to what I had
previously observed with my children. University students also spend a significant amount of
time sitting in lectures and classes, their attention is almost uninterruptedly on their smart
mobile phones, and apart from the obligatory attendance at physical education classes, a
significant proportion of them do not participate in regular physical activity or only in the
evenings (Acs et al. 2020).

In 2020, several studies, mainly focusing on adult populations, have already examined
the impact of the COVID-19 pandemic restrictions on individuals and society, but few studies
have been conducted on adolescents and young adults. Acs et all reported decreased amounts
of PA among university students during the COVID-19 pandemic period and pointed out the
need to promote a physically active lifestyle in cases of social restrictions.

A WHO study found that 81% of young people aged 11-17 worldwide did not meet the
WHOQ's 2010 recommendation of at least 60 minutes of moderate to vigorous physical activity
(MVPA) per day in 2016. Young people did not reach the recommended PA levels before the
world was hit by pandemic COVID-19 in March 2020 (WHO, 2020). The restrictions imposed,
quarantine and the introduction of distance learning may have further hampered young people's
free PA.



I wondered what has happened to Hungarian young people during this period of curfew
and distance learning? How did their physical activity develop, were they able to move at all,
to play sports with their peers? How did they cope with the lack of contact with peer groups
because of the restrictions? Were they able to keep in touch with their peers? And if so, in what
form? Did they become more solitary during lockdowns than before? Were they more rested or
tired during this period of distance learning? Did they sleep enough or perhaps more than before
distance learning was imposed? This doctoral dissertation presents a description of the research

we conducted and a summary of our results.

1.3 Feasibility and significance of the study

This dissertation reports on changes in physical activity, screen time, sleep, and subjective well-
being among adolescents and young adults during the second wave of the Covid-19 pandemic
in distance education in Hungary. This finding is significant because, to the best of our
knowledge, because only few similar studies with such a large number of participants (N =
2556) has been published in this age group in Hungary or Eastern Europe.

It helps us to understand in more depth the changes that have taken place among young
people during the period of distance learning imposed by the restrictions. The results of this
study may help parents, physical education teachers, sports professionals and authorities to
prepare better for and manage the situation in the event of a new pandemic. The conclusions
that can be drawn from this research can provide an opportunity to lay the groundwork for the

preparation of further measures that may be needed.

1.4 Study Overview

In this paper, we describe many aspects of the lives of Hungarian secondary school students.
The research presents and analyses changes in different types of physical activity, time spent in
front of a screen, time spent sleeping, and subjective well-being due to the restrictions imposed
by the pandemic during and before the normal school attendance period.

After the Introduction part of chapter 1, a summary is presented as an overview of the topic
of the Covid-19 pandemic and its impact on individuals and society in chapter 2. In chapter 3

the methodology of this study is presented showing participants of the study, and the process
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of data collection. A short description of the questionnaire and the used statistical analysis is

described.

Chapters 4, 5, 6, and 7 present four published studies from this research.

Study 1 in chapter 4 targeted changes in physical activity (aerobic exercise, muscle
strengthening) and screen time in adolescents and young adults during the pandemic
and focuses on PA; aerobic type exercises and muscle strengthening and screen time.
Compares and reports the changes before and during distance education among
adolescents and young adults in Hungary. This article has been accepted for publication
and the final published version is presented in this chapter. The final published version
can be found as indicated at the beginning of the chapter.

Study 2 in Chapter 5 analyses gender and age group differences in participants from a
sociodemographic and anthropometric perspective, and reports age and gender
differences in physical activity, time spent sleeping, and time before and during distance
learning. This article was published in Hungarian and translated into English by the
author of this thesis. The aim of the study was twofold. In addition to presenting the
research data in an informative way, its graphics and style were designed with the
intention of making it readable for non-experts in the field for the volume of studies
entitled "RESEARCH IN THE COVID-19 PANDEMIA". Thus, in some respects, the
material in this chapter falls short of the standards of form and content of international
scientific journals, as the material in this presentation has been compiled with the aim
of being informative and easy to understand for all.

Study 3 in chapter 6 focuses on PA and subjective perceptions of health status
concerning gender and/or age and region, and how these perceptions changed before
and during distance education. This article has been written in Hungarian was translated
by the author of the dissertation. The study was accepted for publication and the final
published version is presented in this chapter. The final published version can be found
as indicated at the beginning of the chapter.

Study 4 in chapter 7 examines the effects of the changes in health and risk behaviors on
mental problems and aims to identify an at-risk group for mental problems among
Hungarian adolescents and young adults who may currently face serious challenges in
social life and education due to the effects of the restrictions. This article is under review

before publication. The version submitted for the journal is presented in chapter 7.
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Chapter 8 is the conclusion of the study; a summary of the findings and a discussion of its

limitations and future directions.

Visual overview of the Dissertation

Figure 1. Visual review od the dissertation. Source: Katona, own edition (2022)

1.5 Background

Regular exercise is a cornerstone of a healthy lifestyle and plays an important role in
preventing many diseases. According to the World Health Organization (WHO) (World Health
Organization, 2020) definition, physical activity is any physical activity that requires the use of
energy from striated muscles. Physical activity is the bodily movement produced by the skeletal
muscles, which results in energy expenditure.

The amount of energy required for activity can be measured in kilojoules or kilocalories
(Dishman et al. 1985). The amount of calories used is related to the amount of muscle mass
involved in the movement, the intensity of the movement, the duration of the movement, and
the muscle contraction frequency (Taylor et al. 1978; Takacs, 2020). It includes physical
activity at work, play, sports, around the house, travel, and leisure. The link between health and
regular physical activity is supported by the following facts and data (WHO, 2020)

e Phyisical inactivity is the leading cause of death worldwide.
e A sedentary lifestyle is a major contributor to cardiovascular disease, malignant
tumors, and diabetes.
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e Globally, 1 in 4 adults does not get enough physical activity.

e 80% of adolescents lead sedentary lifestyles.

WHO plays a key role in developing existing guidelines and recommendations on
physical activity and policies to combat obesity (Fussenegger et al., 2007). In its work in this
area, the organization has adopted several documents setting both individual and collective
targets for physical activity and diet (WHO, 2004). These recommendations for physical
activity levels are tailored to the needs of three different age groups. It includes
recommendations for children and adolescents aged 5-17 years, adults aged 18-64 years, and
people aged 65 years and over (WHO, 2020).

Recommendations for adults aged 18-64 years recommend at least 150 minutes of
moderate-intensity or 75 minutes of vigorous-intensity exercise, or an appropriate combination,
per week. Moderate-intensity exercise is a type of exercise during which it is no longer possible
to carry on a continuous conversation. It is also recommended to do muscle strengthening
exercises at least twice a week (WHO, 2010).

Worldwide, physical inactivity is responsible for 6% of coronary heart disease, 7% of
type 2 diabetes, and 10% of breast and colon cancer. Overall, physical inactivity is responsible
for 5.3 million premature deaths (Lee et al. 2012). There is strong evidence that people who
exercise regularly have a lower risk of premature death, coronary heart disease, high blood
pressure, cerebrovascular accidents, type 2 diabetes, metabolic syndrome, and colorectal and
breast cancer compared to less active people. Active people are less likely to suffer from
depression and have a lower risk of vertebral fractures. Adequate quality and quantity of
physical activity increase muscle strength and endurance has a positive effect on bone health
and the body's metabolism, and helps to keep body weight within physiological limits (WHO,
2010).

Regular physical activity reduces stress sensitivity, increases stress tolerance, and
improves sleep quality, so regular exercise should be integrated into our daily lives. (Goodwin
et al. 2016). The WHO's latest evidence-based guidance documents identify physical activity
as a primary preventive tool for the general population. In 2002, the WHO adopted a
recommendation that all people should get at least 30 minutes of physical activity a day.

The guidelines are addressed to decision-makers in government and the private sector
at all levels (European, national, regional, local) and, while reinforcing the validity of the WHO
approach, aim to provide useful steps to translate objectives into concrete actions. The
guidelines are part of the Strategy Paper on the European Strategy on Nutrition, Overweight
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and Obesity related health issues, adopted by the Commission on 30 May 2007, in which the
Commission expressed its view that "The Member States and the EU should take proactive
steps to reverse the decline in physical activity caused by several factors over the past decades".

The White Paper does not address obesity from a purely nutritional perspective but
argues strongly that every possible step should be taken to increase physical activity and thereby
reduce the current lack of physical activity. The Commission stresses the need to ensure that
organizational and structural factors influencing people's opportunities for physical activity are
properly coordinated.

Physical inactivity is one of the top ten leading global risk factors for death (along with
high blood pressure, smoking, and high blood sugar, (WHO 2014) and is estimated by WHO
to be responsible for 3.2 million deaths each year (Pratt et al., 2014). Physically inactive people
are defined as those who do not engage in 30 minutes of moderate-intensity physical activity
(150 minutes/week) five times a week or 25 minutes of high-intensity physical activity (75
minutes/week) three times a week, or a combination of both, i.e. 150 minutes of physical
activity per week, 600 MET minutes/week (MET, metabolic unit: defined as the resting
metabolic rate, that is, the amount of oxygen consumed at rest, sitting quietly in a chair,
approximately 3.5 ml 02/kg/min (1.2 kcal/min for a 70-kg person) with other words; how much
more energy is used during activity than during one minute of rest) (WHO, 2018). Compared
to inactive individuals, the overall risk of death is 16-30% lower in those who perform at least
150 minutes of moderate-intensity physical activity per week (Ekelund et al., 2015).

Regular, moderate PA reduces the risk of most common civilization diseases and
contributes to improved well-being. (Kruk, 2014). There is strong evidence of additional health
benefits of longer duration and higher intensity physical activity (Warburton et al., 2010)
Physical activity also has beneficial effects on blood glucose levels. It is known that intense
physical activity, i.e. mechanical loading on the skeleton, in children and adolescents results in
stronger skeletons and helps mineral incorporation, an effect that makes it even more
recommended to start at a younger age (Ojiambo, 2013).

Being aware of the above-mentioned guidelines and recommendations, the Hungarian
government introduced daily physical education in schools in September 2012, in the hope that
it would make a positive contribution to increasing children's physical activity and reducing
daily inactivity. As a result of the measure, daily physical education has become a compulsory
part of the timetable for pupils in primary and secondary schools.

14



1.6 The problem: Declaring COVID-19 a pandemic

The first official cases of COVID-19 were recorded on 31 December 2019, when cases
of pneumonia of unknown origin were reported to the WHO in Wuhan, China. (Sohrabi et al.,
2020). On 7 January, Chinese authorities identified a new coronavirus, provisionally named
2019-nCoV, as the cause of the cases. Weeks later, on 30 January 2020, the WHO declared the
rapidly spreading COVID-19 pandemic a public health emergency of international concern
(Yang, Shang, & Rao, 2020). However, the new coronavirus was not officially named COVID-
19 until the following month, on 11 February.

In the early months of COVID-19, global health authorities, government agencies, and
the public were unsure how the disease would spread and what impact it would have on
everyday life. A few days later, on 11 March, the WHO declared COVID-19 a pandemic.
COVID-19 went from a serious problem previously confined to China to a global health
emergency almost overnight (WHO, 2020).

Following the introduction of unprecedented measures to contain the virus, the number
of new cases in China, which had been rising by thousands per day, had fallen to a few dozen
by March, while in Europe the number of cases was rising rapidly day by day, with an
unprecedented 250 deaths recorded in Italy in the 24-hour period between 12 and 13 March. As
a result, on 13 March the WHO declared Europe the epicenter of the pandemic. On the same
day, a state of emergency was declared in the United States.

The first case in Hungary was reported on 4 March 2020. During the first wave, the
number of active cases increased until the beginning of May and then started to decrease. This
decline lasted until the second half of July, then rose rapidly again from August, with the start
of the second wave. In mid-February 2021, the number of cases began to rise again, due to the
emergence of a British mutant that was much more infectious than the original virus. In this
third wave, hospital admissions broke all previous records (https://www.science.org, 2020).

The first wave of the pandemic in Hungary started in March and was characterized by
the number of active cases until early May when the number of registered cases started to
decline. In anticipation of Hungary's participation, the government established an operational
tribe on 31 January 2020. Following the outbreak, a state of national emergency was declared
on 11 March, introducing a special legal regime in Hungary: a period of peace, a period of
derogation from the general rules of the functioning of the state. Like most countries in the
world, Hungary introduced measures restricting people's daily lives, which were only gradually

lifted as the first wave of the pandemic subsided.
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The second wave of the coronavirus pandemic occurred in the autumn and winter of
2020, followed by a longer summer lead-in period after the first wave has subsided. While
during the first wave, the older age group was more affected (14% over 80 years, 9.8% aged
70-79 years), the second wave included younger age groups, with a significant decrease in the
average age of infected people (https://covid19.who. int/). Acs et al. (2021) stated in their cross-
sectional representative survey during the second wave of the COVID-19 pandemic in Hungary
that the second wave has produced a much higher number of active cases, mostly affecting
young people, who may have been less at risk.

The economy (as in the rest of the world) suffered a significant downturn and tens of
thousands of people lost their jobs, many of them for short periods. The sporting scene also
came to a complete standstill for months (Paar et al. 2021). In the second wave, when the health
sector was better prepared for the pandemic, less stringent control measures were introduced,
partly to maintain the economy. However, from November 2020, the number of people affected
by the coronavirus infection increased again, and again epidemiological restrictions had to be
introduced to deal with the situation, although the restrictions were still far below the severity
of the control measures introduced in the spring.

The general rule in Hungary was a curfew between 8 p.m. and 5 a.m. Exemptions from
the curfew include indisputable reasons such as the threat to health, life, or serious harm, the
need to protect life, the need to work for a duly justified purpose, the right to engage in sports
activities subject to certain conditions or to walk the dog. Groups and assemblies in public
places are generally prohibited. Exceptions could be made for the practice of individual
recreational sports activities (in particular running, walking, and cycling) to promote health.
However, in the case of team sports, only training and sporting events for competitive athletes
under the Sports Act could be exempted, due to the higher risk factors involved.

Under the measures introduced on 26 November 2020, a digital timetable was
introduced in secondary education in Hungary from the 9th grade onwards. Educational
institutions have been instructed to suspend class attendance and switch to online e-learning
and e-instruction. Pupils stayed at home and were required to complete the digital timetable,
including physical education lessons, between 8 am and 4 pm on school days (Hungarian
Government Decree 484/2020).

The pandemic has disrupted normal daily routines around the world: including school
attendance of children and adolescents, and the level of vulnerability in all age groups. The
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COVID-19 2020 restriction has completely changed the daily behavior of individuals around
the world, including young people in Hungary. (Katona et al., 2022)

1.7 Objectives and hypotheses

In light of the findings of studies focusing on and reporting on the adult population
worldwide, we felt that there was a need for a study that would examine (1) different types of
physical activity among adolescents and young adults, (2) sleep duration (changes in sleep
patterns), (3) time spent in front of a screen, (4) frequency and quality of physical activity in
the community (peer group), and (5) subjective well-being before and during the pandemic.
The aim of this dissertation is to describe and evaluate the physical activity before and during
the pandemic:

1. the different types of physical activity (aerobic and muscle strengthening

movements, team sports) and its changes

2. changes in time spent in front of a screen - their physical inactivity.

3. subjective assessment of their sleep time and health status,

4. their mental health, especially loneliness and hopelessness.
Also, to answer the question of whether there is a correlation between the above (changes in
physical activity, screen time, self-assessed health, sleep time and well-being).

a. gender,

b. age groups,

c. by geographical region
in terms of the above aspects in the pre- and during the pandemic period, while distance
learning among Hungarian adolescents and young adults (secondary school students).

5. A further sub-objective of the study was to identify the group(s) at risk of mental

health problems among adolescents and young adults who face serious challenges in

society and education.
The following hypotheses can be drawn:

Hypothesis 1. We assume that all type of PA activities decreased during the distance
education period in the examined cohort.

Hypothesis 2. We assume that all time spent in front of a screen increased among
secondary school students.

Hypothesis 3. We hypothise that their sleep time increased during distance education.
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Hypothesis 4. We hypothise that subjective ratings of their mental health in the areas of
loneliness and hopelessness deteriorated and they felt “more lonely” during the distance
learning period.
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Chapter 2. LITERATURE REVIEW

2.1 The problem of inactivity

Inactivity has been on the rise worldwide in recent decades. According to population

surveys in recent years, nearly one-third of the adult population in the world and Hungary can
be considered as practically physically inactive (WHO 2014, 2018; ELEF, KSH 2009), which
contributes to the development of physical and mental illnesses.
Reports have shown that the world has been struggling with a global pandemic of physical
inactivity for years (Kohl et al., 2012), which particularly affects people from lower
socioeconomic groups (Pilgaard & Rask, 2016), but also younger (Rasmussen et al., 2019) and
older adults (Bauman et al., 2016).

According to the 2014 Public Health Survey in Hungary, the proportion of people aged
15 and over who did not exercise at all in their leisure time was relatively low at 43%. The EU
average at the time was 49% and the inactivity rate was higher in all other V4 countries than in
Hungary. 29% of the surveyed age group spent at least 150 minutes a week on sports and leisure
activities, a frequency in the middle of the EU extremes, 9% in Romania and 55% in Finland
(KSH, 2014). Similar proportions were active in Slovakia and the Czech Republic, while
significantly fewer met the 2.5-hour criterion in Poland.

In 2019, the situation is clearly worse than five years earlier: 54% of people aged 15 and
over do not exercise and only 23% do at least 150 minutes of leisure time physical activity per
week (KSH, 2019). More than half of men aged 15-24 meet this criterion, compared to only
one-third of women of the same age. The proportion decreases almost linearly with increasing

age and the gender gap in activity levels disappears (KSH, 2019).

2.2 The benefits of Physical Activity

Guyton and Hall (1986) point out that regular physical activity is essential for the
adequate supply of blood, oxygen, and nutrients to tissues, thereby increasing the resistance of
the human body, and that regular physical activity has been shown to have anti-inflammatory
effects through its effects on white blood cells. Amongst other things, it increases the activity
of cells involved in defense against viruses and the production of many anti-inflammatory

substances.
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The link between physical activity and somatic health, and the physiological and
somatic effects of physical activity, are now unquestioned. Regular and adequate physical
activity is an effective means of prevention and treatment of many somatic chronic diseases,
including cardiovascular diseases, diabetes, some cancers (breast and colorectal), obesity,
hypertension, bone, and joint diseases (Bouchard et al. 2007). PA plays an important role in
reducing the impact of the COVID-19 pandemic through its positive effects on immunity (Jones
and Davison, 2019), inflammation (Miles et al, 2019), and viral respiratory tract infections
(Nieman & Wentz, 2019). PA can also reduce stress and depression (Powell et al., 2019).
Increased leisure-time physical activity in adolescents (in addition to structured school
programs) has been shown to significantly reduce depression and accelerate learning by
improving cognitive processes such as memory function (Penedo-Dahn 2005).

The beneficial effects of regular physical activity on a range of health conditions are
therefore well established (Powell et al., 2019). However, despite the existing evidence, the
effective and proven role of physical activity in the prevention and treatment of mental illness
is still underestimated. Social distancing and the closure of sports facilities are important in
preventing the spread of the virus but may have negative consequences for PA opportunities
and motivation among teenagers and younger and older adults, leading to an alarming decline
in PA and significant public health consequences. (Schmidt & Pawlowski, 2021) These
decisions will inevitably impact people's regular leisure-time physical activity (PA) (Hall et al,
2020). However, mobility restrictions imposed to curb the spread of COVID-19 may alter
physical activity (PA) and sleep patterns which are important for health and well-being (Ong et
al. 2021).

PA can also reduce stress and depression (Powell et al., 2019), which increased during
the pandemic due to health threats, job loss, income loss, and isolation from social contacts
(Douglas et al., 2020). The benefits of physical activity, time spent at rest, and adherence to
sleep recommendations are independently important for maintaining optimal health
(Bronikowska et al, 2021). Appropriate combinations of physical activity can play a significant
role in maintaining optimal health. It is therefore particularly important to investigate the impact
of physical activity from these perspectives, as it is well known that physical activity and sport
have protective effects on health, especially for non-communicable diseases, regardless of age
(Ding et al. 2016). Participation in sport improves children’s educational attainment and skills
development including empowerment, leadership and self-esteem — contributing to their overall

well-being and future prospects. (unicef-irc.org, 2019)
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One of the focal points of this dissertation is to explore how these not very encouraging
data have changed during the COVID-19 pandemic restrictions and the 2020 distance learning

period.

2.3 The Covid-19 pandemic resulted in a drop back in PA

The Covid-19 global health crisis has led to high levels of inactivity and many studies
have recognized the negative impact of physical inactivity on health. Several studies point out
that decreased physical activity was observed among university students during the COVID-19
pandemic (Pietrobelli et al., 2020; Acs et al., 2020). Acs et al. (2020) pointed out that decreased
physical activity was observed among Hungarian youth in higher education during the COVID-
19 pandemic. The research highlighted the need to promote physically active lifestyles in the
face of pandemic-induced restrictions.

In terms of daily expected physical activity requirements for adolescents (5-17 years),
the requirement for at least 60 minutes of moderate-intensity physical activity per day has been
significantly reduced (Hall et al., 2021). Similarly, Saunders and colleagues (2016) reported
that children and adolescents who adhere to 24-h physical activity guidelines (high physical
activity/high sleep/low sedentary behavior (SB)) tend to have more favorable adiposity and
cardiometabolic indicators compared to those who do not adhere to these recommendations.

Current evidence also suggests that the composition of 24-h physical activity behaviors
can have important implications for health at all ages, and that adherence to current 24-h
physical activity guidelines is associated with a range of desirable health indicators in children
and young people (Tremblay et al., 2017).

However, the restrictions on COVID-19 are likely to exacerbate an already adverse
public health situation. Several studies have reported the aforementioned phenomena in Canada
(Moore et al., 2020), China (Xiang et al., 2020), Italy (Pietrobelli et al., 2020), Croatia (Zenic
et al., 2020), Spain, and Brazil (Lopez et al., 2020; Lopez-Gil et al., 2021) and a large sample,
munltinational study on European children (Kovacs et al., 2021). Given the multiple benefits
of PA, it would have been important to maintain an active lifestyle during the COVID-19 phase-
out. Acs et al. (2020) reported that in Hungary, curfew restrictions led to a significant reduction
in all other categories of sports activity.
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2.4 Screen time increased due to restrictions

Several studies have shown that screen time has increased under pandemic restrictions.
Colley, Bushnik & Langlois 2020; Bergmann et al. 2022). Bergmann et al pointed out that
screen time of youth has increased due to the online classes (1) due to the lockdown and also
watching TV or streaming channels while at home (2). Lockdown restrictions made everyone
stay indoors, during such a crisis time video calling (3) to loved ones, friends, and relatives was
one of the ultimate solutions but again exposed to further screen time usage after school hours.
Finally, for entertainment purposes (4), such as watching movies has also led to further
exposure to screen time.

Public health measures related to the pandemic have led to challenges that have
increased screen use among children and adolescents (Bergmann et al. 2022). The seasonal
effect combined with the stay-at-home regulation have reduced or eliminated family
recreational activities, including sporting events, summer camps, play camps, birthday parties,
and other off-screen activities. The social restraining order, therefore, generated additional
screen time by moving events or activities to a virtual environment.

As we know, especially at this developmental stage, peer acceptance and a sense of
belonging clearly play an important role (Baumeister & Leary, 1995). They may want to belong
to a virtual community to fit into the real world, but they still need to feel a sense of belonging
in a live, family context (Bonetti, Campbell & Gilmore, 2010).

Bonetti, Campbell, and Gilmore's (2010) research on online communication shows that
children and adolescents who identified as lonely were significantly more likely to
communicate online about personal and intimate topics than those who did not identify as
lonely. Those who identified themselves as lonely were significantly more likely to be
motivated to use online communication to meet new people to compensate for their poor social
skills. The results suggest that using the Internet, and thus the online space, allows them to
engage in social interactions and meet critical needs for self-discovery and identity exploration
(Bonetti, Campbell & Gilmore, 2010.)

However, it remains to be seen whether the benefits of online communication can
facilitate offline social interactions for children and adolescents who are lonely. In this
dissertation, we also seek to answer the question of whether a vulnerable group can be identified
among the Hungarian adolescents and young adults who participated in the study. One of the

studies presented in this dissertation was designed to examine the impact of changes in health
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and risk behaviors on mental health problems and to identify a group at risk for mental health

problems, who may currently face serious challenges in social life and education.

2.5 COVID-19 pandemic impact on mental health

Several studies have shown that physical activity has a positive impact on mental health (Abu-
Omar, Riitten and Lehtinen, 2004; Paluska and Schwenk, 2000; Cooney et al., 2013; Zeibig et
al., 2021), reduces distress (Park et al, 2022; Panshikar and Mullen, 2022; Mouissi, Torki and
Bouabdellah, 2015), depression (Khoubaeva et al., 2022), anxiety symptoms and perceived
stress (Jewett et al., 2014; Kim et al., 2012), and increases life satisfaction (Guddal et al., 2019)
and subjective well-being (Maugeri et al., 2020). Sport, that requires PA, has a positive impact
on self-esteem, self-worth, improves learning ability, memory, concentration, workload,
creativity, and makes sleep more restful (Keczeli, 2019). Maintaining a daily routine (Lee,
2000), exercise and sport help relieve anxiety, relieve stress, and reduce depression. According
to WHO (2020), regularly incorporating simple physical exercises into daily routines helps to
maintain mental health. Researchers have recommended maintaining a daily routine (Lee,
2020), getting enough sleep, physical activity, learning stress reduction techniques, staying
informed, and communicate with family members (Kiraly et al., 2020).

Kovesdi et al. (2021) pointed out that the COVID-19 pandemic is an external
environmental challenge that affects individuals at both physiological and psychological levels
through macro- and micro-social consequences, and becomes a determining factor of their well-
being. The individual is at the intersection of psychological well-being and subjective well-
being and is actively involved in shaping their well-being (Ryff, 1989; Diner, 1984). People are
more satisfied with their lives when they set personal goals and are involved in their own
achievements (Nagy & Olah, 2013). However, the restrictions imposed during the pandemic
period limited precisely the possibility of achieving personal goals and of being active in the
pursuit of well-being. Furthermore, there was increased concern for health and fear of life,
which is a powerful stressor for all people. The global Covid-19 pandemic is a period of
cumulative stress that feeds on many different sources. Not only the disease is a risk but other
macro-social (health, social, economic) influences also affect the lives of children and their
parents. While the family can dampen the negative effects, stressful situations, such as imposed
restrictions, can also exacerbate family problems (Dubey 2020).
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The pandemic situation also creates stress for children, especially as adolescents have
particular difficulties in maintaining social distance due to the importance of peer relationships
(Andrews 2020). The majority of young people in the Youngminds survey in the UK reported
that their quality of life had deteriorated during the period of the outbreak (Lee 2020).

In the case of adverse childhood experiences act as a buffer against anxiety, encouraging
self-acceptance. Specifically, social support was associated with lower anxiety, especially
among adolescents with fewer adverse childhood experiences or lower levels of self-concept
(Chi et al., 2022). The social isolation caused by the pandemic has increased the pressure and
anxiety on the individual. The COVID-19 pandemic has introduced extraordinary life changes
and stress, particularly in adolescents and young adults. (Hawes et al. 2021)

Szerdahelyi (2020) reports in his study that digital education in public schools
fundamentally changed the sporting habits of pupils during this transitional period (lessons,
training, exercise without class and training partners), which could even lead to a decrease in

motivation levels and required the maximum mobilization of volitional factors.
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Chapter 3. MATERIALS AND METHODS

3.1 Participants of the research

As a basis for our research, we designed a complex questionnaire to be completed online
by secondary school students participating in the study during the second and third waves of
the COVID-19 pandemic. During this period, public education in our country took the form of
digital distance learning (Figure 2). Hungarian secondary school students were selected from
the state and church schools cooperating in the research. The schools were selected by personal
contacts and with the assistance of the National Faculty of Education (NPK) [Nemzeti
Pedagogus Kar].

The research was made available to secondary school pupils after approval by the school
principals or the heads of the institutions. Secondary school students (N = 2556) from 66 public

schools in 37 cities in nine regions of Hungary were surveyed (Figure 3).

TIMELINE OF THE RESEARCH

Data collection from schools
with online questicnnaire

% Dgitalization of data
Distance education introduced % E
Data collection from schools E BE=
with online questionnaire =
Publication begins
Analysis of data
Project starts %
August 2020 September ober November December January 2021 ruary March April May
Beginning of the 2nd wave in
Hungary :E

End of the 2nd wave

Figure 2. Timeline of the research. Source: Katona, own edition (2022)

In a total of 48 students from the study sample were excluded; 35 responses were non-
assessable; 13 students were excluded from the survey due to lack of parental agreement. The

nine regions were grouped into four larger units: Budapest, Eastern Hungary, Central Hungary,
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and Western Hungary. Due to the structure of education, the age of secondary school students

varied between 15 and 21 years depending on the form of education they chose to study.

TOTAL SAMPLE
n=2508
NO PA Screen Time Subjective assessment of health
Exclusion ® 25 Exclusion % 26 Exclusion: 0
' n=2482 n=2508
Acrob type PA
Exclusion : 47
TYPE n=2436
of
Physical
Activity Muscle Strenghtening PA
n=2483 Exclusion ©: 143
n=2340
Team Sports
Exclusion *: 370
n=2113

Figure 3. Data cleaning process of the study Source: Katona, own edition (2022)

*Notes: @ In the analysis, we excluded students (n = 25). who did not engage in any physical
activity (aerobic exercise, muscle strengthening, team sports) before or during distance
education (self-reported 0 days/week of all three types of physical activity before and during
distance education.

b\We excluded students (n = 47) who did not perform aerobic exercise at all before or during
distance learning. (other types of physical activity).

¢ Students were excluded from the analysis of change (n = 143), who did not perform muscle
strengthening type of activities before or during distance learning.

dWe excluded those students (n = 370) when we examined the change, who neither before nor
during distance learning participated in team sports.

*Those students who reported ‘zero day’ time spent in front of the screen in the evenings before
and during distance education (n = 26) were excluded.
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3.2 The survey

A cross-sectional self-report questionnaire was created for our study (see questionnaire
in Appendix 1) using some of the thematic items from the Health Behavior in School-aged
Children (HBSC) (Roberts et al. 2007) and CDC Youth Risk Behavior Surveillance System
(YRBSS) (Grunbaum et al. 2004) questionnaires and the physical activity measures from the
YRBSS questionnaire. Some questions were modified to create pairs of questions during and
before the COVID-19 pandemic closure periods (Figure 4).

Before the
introduction of
distance learning,
how many times a
week did you
exercise or perform
physical activity for
at least 20 minutes
while sweating and

example, while
playing basketball,
football, running,
swimming, fast

the number of times
you exercised on
average)

Y

breathing heavily, for

cycling, fast dancing
or aerobics? (choose

Since the
introduction of
distance learning,
how many times a
week have you
exercised or done
physical activity for
at least 20 minutes
while sweating and
breathing heavily, for
example while
playing basketball,
football, running,
swimming, fast
cycling, fast dancing
or aerobics? (choose
the number that
applies to you)

Y

Before the
introduction of
distance learning,
how many times a
week did you do
strength training or
more muscle training
such as push-ups, sit-
ups, pull-ups ?

[ ]

"

Since the
introduction of
distance learning,
how many times a
week have you done
strength training or
more muscle training
such as push-ups, sit-
ups, pull-ups ?

"

How many team
games have you
played in the last 12
months? (Include
school running team
or community
groups.)

o

Since the
introduction of
distance learning,
how many times have
you played a team
game? (Including
school running teams
or community

groups.)

X

Figure 4. Example of the paired questions. Source: Katona, own edition (2022)

A further detailed description of the survey, including questions, is described in the following

chapters. (See full questionnaire in appendix 1.)

3.2.1 Procedure

The 15-min online survey was shared on a web page and was accessible for six weeks
during the lockdown, distance learning period (14 Nov - 21 Dec 2020). Our research team was
in touch with school principals and physical education teachers, who encouraged the students
to complete the survey. Students primarily completed the survey "during” online physical
education classes. Information about the purpose of the survey was provided online, school
principals, and parental consent was obtained from all participants before completion (see

appendix 2 and appendix 3). Students whose consent was missing or negative were
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subsequently excluded from the survey. As a result, forty-eight students were eventually
excluded from the study sample due to missing data or lack of parental consent. This research
was approved by the Ethical Committee of the Medical Research Council (TUKEB), Hungary,
under ETK TUKEB ethical permission No. 1\VV/3067- 3/2021/EKU.

3.3 Data Analysis

Frequencies and percentages for categorical variables and means calculations with their
corresponding standard deviations (SD) for continuous variables were reported. Gender and age
differences were examined by independent samples t-test with Hedges’ g effect size.
Associations between age/ gender and categorical variables were examined by calculating
Pearson’s chi-square test (crosstabs) with Cramer’s V effect size. Binary and multinomial
logistic regression models were used to ascertain the effects of gender, age, BMI Z Score,
change in aerobic exercise, muscle strengthening, screen time, self-rated health, self-rated sleep
duration (SDur), the number of close friends, well-being and self-rated loneliness on the
likelihood that participants have mental problems.

2 x 2 factorial ANCOVA was used in this model. Dependent variable (reported changes)
was calculated as the difference between the number of days/week during and before distance
education. Gender (females vs. males) and age groups (adolescents vs. young adults) was used
as factors. First, univariate logistic regression models were built for each of the independent
variables (that were either dichotomized or scaled). Then, all variables were entered into a final
multivariate logistic regression model. Univariate odds ratios (OR) and multivariate-adjusted
odds ratios (aOR) with their corresponding 95% confidence intervals (95% CI) were reported.
A multinomial logistic regression model was used to examine the association between mental
problems, loneliness, and/or hopelessness, and the outcomes of interest. For the regression
model, the p-value was calculated using a two-tailed Wald z-test.

Finally, we used Body Mass Index (BMI) Z-score as a covariate in this model. BMI is
assumed to relate to reported changes (dependent variable) in physical activity and screen time
(Bu, Steptoe & Fancourt 2020), and BMI is also assumed to associate with gender and age 3
(Lee, Cadigan & Rhew 2020). The level of significance was set a priori at 0.05. Statistical
analysis and visualization were conducted using IBM SPSS Statistics for Windows, Version
25.0 (IBM Corp. Released 2017. Armonk, NY, USA: IBM Corp).
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Chapter 4: PHYSICAL ACTIVITY AND SCREEN TIME
AMONG HUNGARIAN HIGH SCHOOL STUDENTS
DURING THE COVID-19 PANDEMIC CAUSED
DISTANCE EDUCATION PERIOD (STUDY 1)

NoteThis article has been accepted for publication and the final published version is presented
unchanged in this chapter. The final published version can be found and downloaded online
from the publisher’s website.

Katona, Z. B., Takacs, J., Kerner, L., Alfoldi, Z., So6s, 1., Gyomorei, T., Podstawski, R., &
Ihasz, F. (2021). Physical Activity and Screen Time among Hungarian High School Students
during the COVID-19 Pandemic Caused Distance Education Period. International journal of
environmental research and public health, 18(24), 13024.
https://doi.org/10.3390/ijerph182413024

4.1 Abstract

Background: High school education took place in the form of distance learning during the
SARS-CoV-2 pandemic worldwide, including Hungary. Decreased physical activity and an
increase in inactive behaviors may lead to an increased risk of obesity, diabetes, and
cardiovascular disease. Aim: Our study targeted changes in physical activity (aerobic exercise,
muscle strengthening) and screen time in adolescents and young adults during the pandemic.
Methods: High school students were interviewed in 66 public schools in 37 Hungarian cities
(N = 2508). Survey items on physical activity and screen time were derived from the WHO
Health Behavior of School-aged Children Survey and the Centers for Disease Control Youth
Risk Behavior Survey. A 2 x 2 factorial ANCOVA was used to test the effects of gender (male
vs. female) and/or age (adolescents vs. young adults) on the reported changes in physical
activity and screen time before and during lockdown (covariate: BMI Z-score). Results: The
majority of the cohort indicated less physical activity. Aerobic and muscle-strengthening type
of exercises significantly decreased, and screen time increased during distance education. Male
individuals showed a higher decrease in the level of aerobic exercise, and young adults reported

a higher increase in the time spent in front of the screen.

Keywords: physical activity; screen time; healthy lifestyle; distance education; coronavirus
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4.2 Introduction

The SARS-CoV-2 coronavirus pandemic (COVID-19) has overall health, social and
economic consequences. The pandemic has disrupted normal daily routines worldwide:
including attendance teaching among children and adolescents, and across all age groups,
depending on the degree of vulnerability (Mazza et al., 2020). The COVID-19 restrictions have
completely changed the daily behavior of individuals worldwide in 2020, including the young
people of Hungary. Under the measures introduced on 26 November 2020, a digital timetable
has been introduced in secondary education from grade 9 in Hungary. Educational institutions
were instructed to suspend in-person class attendance and switch to online e-learning and
education.

Students were home-bound and digital class attendance, including Physical Education
(PE) lessons, was required between 8 a.m.—4 p.m. on school days (Ministry of Justice, Hungary,
2021). The global health crisis has resulted in a high-level of inactivity and several studies
recognized the negative impact of physical inactivity on health status (Pinto et al., 2020; Hall
etal., 2021). Acs et al., 2020 pointed out that during the COVID-19 pandemic, decreased levels
of physical activity (PA) were detected among young people in higher education, highlighting
the need to promote a physically active lifestyle in the face of pandemic-related restrictions.
(Bronikowska et al., 2021; Rossi, Behne and Breuer, 2021). As for the daily expected
requirement for PA for adolescents (5-17 years)—at least 60 min of moderate-intensity PA has
been significantly reduced (King et al, 2020). The benefits of physical activity, time spent in a
sedentary position and adherence to sleep recommendations are independently important
components (Tremblay et al., 2011) of maintaining optimal health (Carson et al., 2016; Poitras
et al. 2016). The right combinations of PA can be of great importance in maintaining optimal
health. Similarly, Saunders et al. have reported that children and young people who comply
with 24-h PA rules (high physical activity/high sleep/low sedentary behavior (SB)) tend to have
more favorable adiposity and cardio metabolic indicators compared to those who do not comply
with these recommendations. Current evidence suggests that the composition of PA behaviors
within a 24-h period can have important implications for health at all ages, and that meeting
current 24-h PA guidelines are related to a variety of a range of desirable health indicators in
children and young people (King et al., 2020). However, the restrictions associated with
COVID-19 are likely to exacerbate the current, already unfavorable public health situation.

Several studies have reported in Canada (Guerrero et al. 2020) China, (Xiang, Zhang and
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Kuwabhara, 2020), Italy (Pietrobelli et al., 2020), Croatia (Zenic et al., 2020) Spain and Brazil
(Lopez at al., 2020). Acs et al. show that curfew restrictions have led to a significant decrease
in all other categories of sporting activity in Hungary (Acs et al. 2020). Studies found decreased
amounts of PA among university students during the COVID-19 pandemic period (Medrano et
al. 2020). Understanding the results of studies worldwide, focused on and reported results of
the adult population we considered the necessity of a study that assesses PA, and screen time
(ST) in adolescents and young adults. The aim of this study, therefore, was to conduct a report
on changes in PA and ST behaviors during versus before the COVID-19 pandemic lockdown
between secondary school students during the digital distance education at the time of COVID-
19 lockdown in Hungary. We acknowledge that the gender and biological sex of a person are
related but not synonymous (Regitz-Zagrosek, 2012). In this paper, the terms “girls/boys”and
“female/male” refer to biological females and males and their specific health considerations,
respectively (Guss, Shumer and Katz-Wise, 2015). Therefore, the information presented here
may be useful for biological females and males, as well as individuals of diverse genders
(Garcia-Pelagio et al., 2021).

4.3 Materials and Methods

4.3.1 Participants

Participants were selected from public and private schools as well. Secondary school
education takes place in many different types of institutions in Hungary. The age of secondary
school students can vary between 15-21 years, depending on the form and type of education
they choose. Secondary school students (N = 2556) in 66 public education institutions in 37
cities were surveyed from nine regions in Hungary (Figure 1). In a total of 48 students from the
study sample were excluded; 35 responses were non-assessable; 13 students rejected the survey
claiming a lack of parental agreement. This research was approved by the Ethical Committee
of the Medical Research Council (TUKEB), Hungary, under ETK TUKEB ethical permission
No. 1V/3067- 3/2021/EKU.
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East-Hungary

Region:3,4,5
2linstitutions
/ 585 responses
Budapest

Region: 1
Yinstitutions
214 responses

LY

‘West-Hungary
Region:7,8,9
18institutions
887 responses

Middle-Hungary
Region: 2,6 18 institutions
826 responses

Figure 1. Responses according to geographical locations, institutions, and responses.
Source: Katona, own edition (2022)

4.3.2 Survey

A self-report questionnaire based on the Health Behavior of School-aged Children (HBSC)
(hbsc, 2006) and the Youth Risk Behavior Survey (YRBSS) (Grunbaum, et al. 2004) created
by The Centers for Disease Control (CDC) was created. Some questions were modified for
during versus before the COVID-19 pandemic lockdown periods. The 15-min-long online
survey was located on a web page and was accessible for six weeks during distance education
while lockdown. Our research team was in touch with school principals and physical education
teachers, who encouraged the students to complete the survey. The students completed the
survey primarily during online physical education lessons. Information about the aims of the
research was given online and parental consent was requested before completion. Items from
CDC'’s Youth Risk Behavior Survey (Grunbaum et al., 2004) were used as the PA measures in
this study. Change of vigorous PA was assessed by asking set of questions in pairs from
respondents such as “On how many days per week did you exercise or participate in physical
activity for at least 20 min that made you sweat and breathe hard, such as basketball, soccer,
running, swimming laps, fast bicycling, fast dancing, or similar aerobic activities before
distance learning period?”” and “On how many days per week did you exercise or participate in
physical activity for at least 20 min that made you sweat and breathe hard, such as basketball,
soccer, running, swimming laps, fast bicycling, fast dancing, or similar aerobic activities during

distance learning period?” Similarly, change in muscle-strengthening exercise was measured
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by asking question pairs “On how many days per week did you do exercises to strengthen or
tone your muscles, such as push-ups, sit-ups, or weight lifting before the distance learning
period?” and “On how many days per week did you do exercises to strengthen or tone your
muscles, such as push-ups, sit-ups, or weight lifting during the distance learning period?”” For

each questions a 0—7-point scale was provided for answers.

4.3.3 Data Analysis

To describe the data, descriptive analysis, shift tables and the distribution of relative
frequencies were used. Data were presented as mean = SD or frequency and proportion.
Characteristics of the sample were examined by age groups and gender, using Independent
Samples T test, Fisher’s exact test and Pearson’s chi-square test. To examine the effects of
gender (females vs. males) and/or age groups (adolescents vs. young adults) on the reported
changes in physical activity (measured by the level of aerobic exercise and muscle
strengthening) and screen time. A 2 x 2 factorial ANCOVA was used in this model. Dependent
variable (reported changes) was calculated as the difference between the number of days/week
during and before distance education. Gender (females vs. males) and age groups (adolescents
vs. young adults) was used as factors. Finally, we used Body Mass Index (BMI) Z-score as a
covariate in this model. BMI is assumed to relate to reported changes (dependent variable) in
the physical activity and screen time (Heinonen et al., 2013; Ding and Jiang, 2020), and BMI
is also assumed to associate with gender and age (Nevill and Metsios, 2015). The level of
significance was set a priori at 0.05. Statistical analysis and visualization were conducted using
IBM SPSS Statistics for Windows, Version 25.0 (IBM Corp. Released 2017. Armonk, NY,
USA: IBM Corp).

4.4 Results

4.4.1 Characteristics of the Sample

Based on their age, we classified students into two groups, adolescents (A, 56.3% age min-max
= 14-17 yr) and young adults (YA, age min-max = 18-21 yr). Age groups showed a non-
significant association with gender but revealed a significant association with the BMI category.
Thus, BMI Z-score was an appropriate covariate for the analysis. Table 1. shows descriptive

sample statistics.
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Table 1. Characteristics of the sample.

Study Sample (N = 2508)
Adolescents Young Adults Males (n Females (n
(1 = 1413) (1 =1095) P =1072) =1436) '

Variables

gender, Male n 621 (43.9) 451 (41.2) 0.167 = N/A N/A N/A

(%)
age(M+SD) 16307  18.6+06 N/A 173+13 173+13 0.167"
Weight (kg)  63.3+13.6  66.6+145 N/A 711 f; 59.8+11.3 NJ/A
. 178.6 +
Height (cm) 1712493  171.9+95 N/A S5 1662%65 NJ/A
BMI categories !, n
(%)
underweight 89 (6.3) 40 (3.7) 55(5.1)  74(52)
normal weight 1146 (81.1) 856 (78.2) 817 (76.2) 1185(82. 5)
igth/ob <0.001 < <0.001 <
overweigth/obese 1,3 87) 131 (11.9) 142 (13.3) 112(7.8)
obese 55 (3.9) 68 (6.2) 58(54)  65(4.5)

Notes. ! BMI categories based on BMI %ile for 2-19 yr, and on BMI score for >20 yr, **
‘overweight/obese’ terminology based on: Barlow SE and the Expert Committee 2007, 2
Fisher’s exact test for association between gender and age-groups, ° Independent Samples T-
Test for differences between males and females, © Pearson’s chi-square test for association

between gender/age-groups and BMI categories, N/A statistical analysis is not applicable.

4.4.2 Physical Activity before and during Distance Education

Physical activity was assessed by the self-reported level of aerobic exercise (AE), and muscle
strengthening (MS), before and during distance education. To ensure unbiased data analysis,
inactive students, (e.g., did not do AE or MS before or during distance education were excluded
(n=41).

4.4.3 Aerobic Exercise (AE)

Nearly three-quarters of the students showed changes in the level of AE, 1485 students (60.9%)
reported a decreased level, and 350 (14.4%) an increased level of AE
(Table 2). A total of 55% of students were doing one to three days less AE per week during

distance education as before (see Figure 2A, subgraph of that picture).
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Table 2. Shift table for the level of aerobic exercise before and during distance education.

AE Days/Week during Distance Education

o 1 2z 3 2 5 & 7 @
, 0 3* 6 8 6 5 1 1 7 65
E 1 @ 18 2 6 2 1 3 125
% 2 59 121 s1 33 18 12 1 6 331
S 63 69 138 1743 38 38 10 8 5%
% ;;34 31 85 173 103 112 34 24 8 570
2 %5 31 3 71 146 60022 17 11 488
£ 6 8 1 13 22 21 W/ 6 160
< 7 6 3 10 16 12 2 @s 1
Total 264 418 531 491 278 268 114 103 2467

Notes. AE: the level of aerobic exercise means the number of days/week doing aerobic exercise
* Do not do AE during and before distance education, bold: no changes in the level of exercise,
i.e., AE days/week during distance education = AE days/week before distance education, light
grey: increased AE level, i.e., AE days/week during distance education > AE days/week before
distance education, dark grey: decreased AE level, i.e., AE days/week during distance education
< AE days/week before distance education.

For studying the gender and age differences of changes in the AE level, students who did not
do AE (n = 31) or reported no changes (n = 601) were excluded. In factorial ANCOVA model
gender showed a significant main effect (F(1,1830) = 6.034, p = 0.014, n%, = 0.003). Male
population reported a higher decrease in AE level (M =—1.45, SD = 2.09), than female (M =

—1.19, SD = 1.85). Age, gender x age, and the covariate were non-significant.

4.4.3 Muscle Strengthening (MS)

Around 70% of the students showed changes in the level of MS, 1041 students (44.5) reported
a decreased level, and 530 (22.6%) had an increased level of MS (Table 3.). 35% of students
were doing one to two days less MS per week during distance education as before (Figure 2B,

subgraph of the picture).
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Table 3. Shift table for the level of muscle strengthening (MS) before and during distance

education.

MS Days/Week during Distance Education

o1 2z 3 4 5 & 7 @
0 127~ 3 24 16 8 10 9 7 234
S 1 @20 48 31 13 10 6 6 376
S 2 96 @BMN09 64 43 21 9 6 623
S B3 64 108 1197186 40 33 11 7 568
% ;§4 16 26 59 477078 29 14 10 279
2 “s 22 14 38 40 27ss 7 14 246
£ 6 8 1 4 12 14 W2 1
S 7 3 2 3 10 7 4 3 3B e
Total 443 509 504 406 230 203 86 86 2467

Notes. MS: the level of muscle strengthening means the number of days/week doing muscle
strengthening * not to do MS during and before distance education, bold: no changes in the
level of exercise, i.e., MS days/week during distance education = MS days/week before distance
education, light grey: increased MS level, i.e., MS days/week during distance education > MS
days/week before distance education, dark grey: decreased MS level, i.e., MS days/week during
distance education < MS days/week before distance education.

For studying the gender and age differences of changes in the MS level, students who did not
do MS (n =127) or reported no changes (n = 769) were excluded. Based on the 2 x 2 ANCOVA

model, there was no significant effect of gender and/or age in the changes of the level of MS.

4.4.4 Screen Time (ST) before and during Distance Education

For unbiased analysis, those students who reported ‘zero day’ time spent in front of the screen
in the evenings before and during distance education (n = 26) were excluded. In the case of the
changes in ST, 42.4% of the students showed no changes and more than half of them (54%)
reported an increased level of ST. (Table 4). 42.4% of students were in front of the screen in
the evenings one to three days more per week during distance education as before (see Figure
2C).
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Table 4. Shift table for the level of screen time (ST) before and during distance education.

ST Days/Week during Distance Education

0 1 2 3 4 5 &6 Tol
0 o* 8 12 12 13 12 4 25 8
3
S 1 00 8 25 19 16 9 19 115
S 2 0 @004 48 49 58 40 64 310
£ 83 2 1 &0+ 71 127 57 8 415
=S4 0 0o 6 & 62 2 98 306
£ % 0 0 5 3 @ 7 160 337
£ 6 0 0 3 1 4 PWNs 91 162
5 7 1 2 2 2 8 1 W2 75
Total 3 40 85 160 233 376 321 1264 2482

Notes. ST: screen time means the number of days/week spent in front of the screen in the

evenings, * ‘zero day’ time spent in front of the screen in the evenings during and before

distance education, bold: no changes in the level of ST, i.e., ST days/week during distance

education = ST days/week before distance education, light grey: increased ST level, i.e., ST

days/week during distance education > ST days/week before distance education, dark grey:

decreased ST level, i.e., ST days/week during distance education < ST days/week before

distance education.
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Figure 2. Distribution of the changes (days/week during distance education—before distance
education) in the level of aerobic exercise (A) and muscle strengthening (B), and time spent in
front of the screen in the evenings (C). Notes. AE: aerobic exercise, MS: muscle strengthening,
ST: screen time; AE days/week = AE days/week during distance education—AE days/week
before distance education, MS days/week = MS days/week during distance education—-MS
days/week before distance education, ST days/week = ST days/week during distance
education—ST days/week before distance education, white bars: no changes, i.e., the number of
the days/week before and during distance education is equal, light grey bars: increase, i.e.,
days/week during distance education > days/week before distance education, dark grey bars:
decrease, i.e., days/week during distance education < days/week before distance education.

For studying the gender and age differences of changes in the ST level, students who reported
no changes (n = 1052) were excluded. In the factorial ANCOVA model age showed a
significant main effect (F(1,1425) = 4.280, p = 0.039, 1% = 0.003). Young adults reported a
higher increase in ST level (M = 2.31, SD = 1.76), than adolescents (M = 2.13, SD = 1.79).

Age, gender x age, and the covariate were non-significant.

4.5 Discussion

This project is one of the first known studies to examine the early effects of the COVID-
19 pandemic on different types of PA and ST among Hungarian high school students. Data
were collected during a period of time (November—December 2020) when the most restrictive
policies were in place to prevent the spread of the virus, including the closure of primary and

secondary schools, the cancellation of team sports and activity classes for youth, and the closure
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of public parks and playgrounds too. Our findings show a decrease in AE and MS type exercises
during the COVID-19 distance education in the samples in comparison with pre-distance
education.

Results from Brazilian and Spanish researchers show that the weekly frequency of 60

min of moderate to high-intensity physical activity (MVPA) was significantly reduced in
COVID-19 lockdown compared to pre lockdown (Zenic at al., 2020(. In contrast, ST and sleep
time duration increased (Lopez-Bueno et al., 2020). Very low proportions of participants in
Spain (0.3%) and Brazil (7.5%) met the 24-h physical activity requirement (Lopez-Gil,
Tremblay, and Brazo-Sayavera, 2021). Social constraints, including distance education and
forced stay-at-home arrangements, made it difficult for children and adolescents to participate
in physical education, sports or community-based organized PA related to school (Pietrobelli
et al 2020). Another direct consequence of confinement is a decrease in outdoor play, which
tends to suggest that this type of physical activity is not part of the daily routine of adolescent
children. These results are consistent with other studies that have reported on COVID-19
confinement (Gall¢ et al., 2020; Stverakova et al. 2021).
These results showed that the activity pattern of adolescents differed from pre- COVID-19.
period. The most commonly reported physical activity in the early COVID-19 period was
unstructured free play PA. This pattern was not surprising given school closures and
cancellation of team sports/activity classes, with most children spending all day at home and
not accessing structured activity activities. However, it contrasts with typical patterns of
children’s PA, suggesting that unstructured and free play activities are becoming less common
as children’s time is increasingly filled with organized activities. This may also mean that
children are not aware of the opportunities offered by their environment and thus look forward
to other activities less typical of physical activity during their stay (Galle¢ et al., 2020).

Despite global predictions of a decline in physical activity levels (PAL) among
adolescents due to the COVID-19 pandemic and associated isolation and social distancing,
empirical evidence is lacking. In the most recent study, Zenic et al., confirmed a larger decline
in PAL levels in boys than in girls, which can be explained by the alarmingly low PAL levels
in girls. In the run-up to the COVID-19 pandemic, it highlighted the need for further studies
that take into account the potential impact of different environmental factors on changes in
human life (Zenic et al., 2020).

As a whole, these data suggest that in the early COVID-19 period, adolescents spent

most of their unstructured leisure time in sedentary activities rather than physical activities.
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Girls and their older boy peers tended to spend more time in sedentary activities than their
younger peers (Verloigne et al., 2012). During the COVID-19 pandemic, this situation may be
exacerbated for girls and their older boy peers, as they are at even greater risk of physical
inactivity, such as health problems and metabolic dysregulation due to obesity.

The above reasons also provide a strong rationale to study the impact of Covid-19 on the health
of adolescents and young adults. Italian researchers have investigated (Maugeri et al., 2020) the
benefits of regular physical activity, particularly in times of anxiety, crisis and fear. Therefore,
it is of concern that in the context of the pandemic, lack of access to regular exercise or exercise
routines has led to challenges in immune and physical health, including leading to the
development or exacerbation of existing diseases that have their roots in sedentary lifestyles.

Lack of access to exercise and physical activity has also been associated with mental
health effects, complex stress or anxiety, which many people experience due to isolation from
normal social life. (Grant, Wardle, and Steptoe, 2009) The potential loss of family or friends
due to the virus, as well as the impact of the virus on an individual’s economic well-being and
access to food, exacerbated these effects (Sallis et al. 2020).

The strengths of this study include its large sample size with nationally comparable
demographics and the potential for further regional or age-group analysis. There are some
limitations of the present study. Its limitations include the fact that all data were collected online
and self-reported by participants. Self-reports are subject to recall biases therefore it is possible
that they under- or overestimated the time spent in from of the screen or with PA. There are
also some potential response biases of a self-reported questionnaire such as misunderstandings,
social desirability and acquiescence bias or extreme responding, etc. At the same time, data
collection based on a self-reported questionnaire was the relevant method to answer research
questions, even if it has some biases; this method allows the data collection from a large number
of study participants with a high response rate. The self-reported measures of physical activity
have some biases. There are a huge number of instruments to assess PA with different formats
and development. Thus, for assessing PA, we used the Health Behavior in School-aged Children
(HBSC) questionnaire which has been a validated instrument for cross-sectional studies for
decades. Finally, it is important to note that we assessed only the frequency of PA. It is

recommended for future studies assessing the intensity and time of PA.
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4.6 Conclusions

The prevalence of adolescents and young adults in Hungary samples meeting PA and
ST guidelines was low before the COVID-19 pandemic and even worse afterward during
distance education. The effects of a more sedentary lifestyle as a result of distance learning are
already being recognized. The health effects of reduced PA and increased ST among young
people have further serious negative public health implications. These facts highlight the need
to make efforts to support and develop healthy behavior patterns during a period of distance
education in young people.

The authors of the study recommend that during any subsequent quarantine restrictions,
the national school nurse service should carry out regular periodic tele-health checks.
Promotions of responsible COVID19-related behaviors, follow non-pharmacological
interventions such as avoiding crowded indoor settings, wearing a mask in unavoidable indoor
social situations, practicing good hand hygiene. Further consultations with physical education
teachers and sports coaches could prioritize physical activity in school-age children. The proven
positive effects of PA on individuals’ immune system would ultimately help school children,
their families, and societies in general reducing COVID infection-spread.

Authorities should prepare detailed plans for adolescents and young adults to meet
health-related guidelines during a potential future pandemic and should develop strategies to
avoid the potential harmful collateral effects precipitated by pandemic-related restrictions

including school closures.
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Chapter 5: PHYSICAL ACTIVITY, SEDENTARY TIME,
SUBJECTIVE ASSESSMENT OF HEALTH STATUS
AMONG HUNGARIAN SECONDARY SCHOOL
STUDENTS DURING DISTANCE LEARNING DUE TO
THE SECOND AND THIRD WAVES OF COVID-19
PANDEMIC. (STUDY 2)

Note: This article has been accepted for publication and the final published version is presented
unchanged in this chapter. The final published version can be found and downloaded online
from the publisher’s website.

Katona, Z., Kerner, L., Alfoldi, Z., Sods, 1., & Thész, F. (2021). Fizikai aktivitas, nyugalomban
toltott 1dO és jollét érzés a magyar kozépiskolasok korében a covid-19 masodik és harmadik

hullama soran elrendelt tavoktatéasi idészakban. In “KUTATASOK A COVID-19 PANDEMIA
IDEJEN” (pp. 31-42). [Hungarian]

5.1 Abstract

Introduction: During the SARS-CoV-2 pandemic in Hungary, secondary school education was
provided through distance learning. Reduced physical activity and increased inactive behaviors
may lead to an increased risk of obesity, diabetes, and cardiovascular disease in children. Our
study aimed to assess changes in physical activity, screen time, sleep duration, and well-being
in adolescents and young adults during the pandemic in Hungary.

Material and methods: 2509 secondary school students (N = 2509) from 66 public schools in
37 cities in Hungary. Physical activity was assessed using an online self-report questionnaire
based on the HBSC and YRBSS surveys. Differences in participants by gender and age groups
in sociodemographic and anthropometric data for categorical variables were analyzed using the
chi-square (—2) test. Differences between age groups and gender in physical activity and sleep
time before and during distance education were analyzed using the Kruskall-Wallis method,
with a p-value of 0.05 indicating statistical significance.

RESULTS: The majority of the cohort reported less physical activity; health scores worsened,
with aerobic and muscle-strengthening type exercises significantly reduced; sleep duration and
screen time increased during distance learning.

Keywords: physical activity, sleep time, sedentary lifestyle, coronavirus
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5.2 Introduction

The 2019 coronavirus pandemic (COVID-19) has had profound health, social and
economic consequences. The outbreak disrupted normal daily routines worldwide: including
attendance teaching among children and adolescents, and across all age groups, depending on
the degree of vulnerability (Rundle, 2020). In terms of the daily expected requirement for
physical activity for both children and adolescents (5-17 years) - at least 60 minutes of
moderate-intensity physical activity has been significantly reduced (King, 2020). The benefits
of physical activity, time spent in a sedentary position and adherence to sleep recommendations
are independently important elements (Carson, 2016) of maintaining optimal health (Poitras,
2016). Appropriate combinations of physical activity (i.e. the three elements mentioned above)
can be of great importance in maintaining optimal health in the early years of development.
Similarly, Saunders et al. reported that children and young people who comply with the 24-
hour physical activity rules (high physical activity/high sleep/low sedentary behavior) tend to
have more favorable adiposity and cardio-metabolic indicators compared to those who do not
comply with these recommendations. Current evidence shows that the composition of physical
activity behaviors within a 24-hour period can have important implications for health at all ages,
and that meeting the current 24-hour physical activity guidelines is associated with a range of
desirable health indicators in children and young people (Guerrero, 2020). However, the
restrictions associated with COVID-19 are likely to exacerbate the current, already unfavorable
public health situation. Several studies have already reported on the above-mentioned
phenomena in Canada (Moore, 2020), China (Xiang, 2020), Italy (Pietrobelli, 2020), Croatia
(Zenic, 2020) and Spain (Lopez-Bueno, 2020), and this study presents similar data from
Hungary.

This study aims to describe and assess changes in physical activity, social interaction,
sleep and lifestyle habits of Hungarian adolescents and young adults (secondary school
students) before and during the distance education period due to the restrictions of Covid-19

pandemic.

5.3 Material and methods

We surveyed secondary school students living in Hungary in 66 public education

institutions in 37 cities (N=2513; 57% girls). Their average age was (17.27+1.3) years. Physical
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activity was assessed using an online questionnaire based on the "Health Behavior of School-
aged Children (HBSC) and the Centers for Disease Control Youth Risk Behavior Survey" self-
report questionnaire. Questionnaires were completed by study participants during the second
wave of the COVID-19 pandemic in 2020. During this period, public education in Hungary was
delivered through distance learning.

The data were analyzed using the Statistica for Window's 13.2 software package.
Individual and group frequency of physical activity and their comparison by gender was

performed using the Kruskal-Wallis test at the random error level (p<0.05).

5.4 Results

Regional distribution of responses received

800
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400

200

Boys Girls

® | region W2 region 3 region H4 region

Figure 1: Regional distribution of responses received (Katona, Rikk, Thasz 2021)
Explanation of regions: 1- Budapest, 2- Central Hungary, 3 - Eastern Hungary, 4- Western Hungary

The regional distribution of the 2,513 respondents received shows a relative balance across
geographical areas in Hungary.
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Answers received by gender and region
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Figure 2: Distribution of responses by gender and region (Katona, Rikk, Thasz 2021)

57% of respondents were girls and 43% were boys. In the West-Hungary region, male
respondents are slightly over-represented, while in the other three regions, female respondents

dominate.

Distribution of schools by region
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Figure 3: Distribution of schools by region (Katona, Rikk, Thasz 2021)
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The distribution of responses by school shows a relative balance of 29%, 28% and 31%
between the three regions defined as large areas - East Hungary, Central Hungary, and West
Hungary. Budapest is a separate region, with 12% of the population of the capital slightly under-

represented compared to those living in the countryside.
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Figure 4: Age distribution of respondents by region (Katona, Rikk, Thasz 2021)

The average age of respondents was (17.2741.3) years. The age of respondents in Budapest

shows the lowest average, followed by the West-Hungary region.
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Figure 5: Educational attainment of respondents' parents (Katona, Rikk, Thasz 2021)
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Based on the responses received, the majority of students can provide accurate information
about their parents' education. The proportion of secondary school graduates is higher among
fathers, while the proportion of mothers with tertiary education (BSc, MSc) exceeds the number

of fathers with tertiary education.

Place of residence
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Figure 6: Distribution of respondents by place of residence according to settlement size (Katona, Rikk,
Thasz 2021)

The breakdown by place of residence shows that 48% of respondents, or 1196 people, live
in a city, while 12%, or 313 people, live in a large city. Of the total, 682 live in a peri-urban

area, 27% of all respondents and 13% or 321 pupils live in a village or farm outside the city.
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Figure 7: Body mass index of respondents by age and sex (Katona, Rikk, Thasz 2021)
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The body mass index shows whether an individual's body weight is normal or not:
whether they are thin or overweight. BMI data broken down by age group gives a good
indication that BMI values increase with age. However, this is not only due to an increase in
natural height but also to an increase in body weight. For the study groups, we find a jump in
the data for boys over 20 years of age, indicating an overweight category. The averages for the

other age groups show a normal weight category.

BMI averages by gender and region
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Figure 8: Body mass index of respondents by gender and region (Katona, Rikk, Thasz 2021)

Analysis of BMI data by gender and region shows that boys' BMI data exceeded girls' in
all cases. The Central-Hungary region had the highest data. This is followed by the West
Hungary region and then by the East Hungary region. The low figures for Region 1 (Budapest)

are related to the age of the respondents, as the Budapest region has the youngest average age.
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Figure 9: Self-rated health status by gender and region before and during the introduction of distance
education (Katona, Rikk, Thasz 2021)

Analysis of our data shows that the self-perception of health has deteriorated for
all age groups surveyed. They perceived their health as worse during distance learning
compared to face-to-face education. In all cases, the averages for girls were found to be
worse than the averages for boys in their age group, suggesting that boys were less likely

to perceive the deterioration in their health as significant.
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Figure 10: Changes in sleep time by region before and during the introduction of distance learning (Katona,
Rikk, Thasz 2021)
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Distance learning has increased significantly in all regions for both sexes consistently. This
may be due to the relative later wake-up time due to not going to school. Among respondents,
girls slept less than boys on average. As a result of increased sleep time, they felt less tired

during distance learning, but their self-perception of their health nevertheless deteriorated.
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you do not have to go to school due to the
distance learning education?

1.5
1
boys girls boys girls boys girls  boys girls
REGION 1 2 3 4

Figure 11: Changes in subjective fatigue perception by region and gender before and during the
introduction of distance learning (Katona, Rikk, Thasz 2021)

Subjective fatigue perception increased significantly in all regions and for all age groups.
It was observed that girls felt more tired than boys before the introduction of distance learning.
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Figure 12: Changes in aerobic physical activity by region and gender before and during the introduction of
distance learning (Katona, Rikk, Thasz 2021)
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Analyzing the graph, we conclude that in all regions, both sexes have experienced a
significant decrease in aerobic physical activity during the introduction of distance learning.
The physical activity of students exceeding 20 minutes’ minimum time before the introduction
of distance education was more significant for boys in all regions but decreased as significantly

as for the less active female groups.
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Figure 13: Changes in strength-type physical activity by region and gender before and during the introduction
of distance learning (Katona, Rikk, Thasz 2021)

As in the previous Figure 13, we find that in almost all regions, both genders have seen a
significant decrease in the amount of physical activity of the strengthening, muscle-
strengthening type exercises since the introduction of distance learning. Muscle-strengthening
physical activity of students was more significant for boys in all regions before the introduction
of distance education but decreased to a lesser extent for the less active groups of girls. The
exception is the girls in the Budapest region, where the responses suggest that there has been

no significant change.
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Figure 14: Trends in team games by region and gender before and during the introduction of distance learning
(Katona, Rikk, Thasz 2021)
The vertical axis in Figure 14 shows the average number of times per week respondents

played team games. The drastic decrease is very visible for both genders and all regions.
Whereas before the introduction of distance learning, students had the opportunity to play team
sports three to four times a week in their daily PE lessons, under distance learning this
opportunity has been minimized. Responses during distance learning include responses from
athletes in the club.
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Figure 15: Change in screen time by region and gender before and during the introduction of distance

education (Katona, Rikk, Thasz 2021)
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According to the survey, distance learning has not only forced secondary school students

to spend more time in front of their screens during study time, but also a very large increase in

their evenings. The time spent with friends has changed dramatically, with the online space

becoming the place for face-to-face encounters.

| received regular training exercise programs
and instructions from my PE teacher.

179
7%
NO

2333
72%

YES

Have you practiced any training program
recevied from your PE teacher?

708
28%
NO

1804
72%

YES

"YES, * NO

Figure 16: Tasks assigned to physical education teachers and our implementation during periods of distance
education (Katona, Rikk, Thasz 2021)

93% of respondents reported that they had received assignments from their PE teacher

during the distance learning period. 72% of the assigned tasks were completed to some extent,

while 28% of the students did not complete an exercise program.
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Chapter 6. ASSESSMENT OF PHYSICAL ACTIVITY
AND SUBJECTIVE HEALTH STATUS AMONG
HUNGARIAN SECONDARY SCHOOL STUDENTS
DURING THE DISTANCE LEARNING PERIOD
IMPOSED BY THE COVID -19 PANDEMIC (STUDY 3).

Note: This article has been accepted for publication and the final published version is presented
unchanged in this chapter. [Hungarian].

Katona, Z. B., Takécs, J., Gyomorei, T., Soldos, P., & Thasz, F. (2022). A fizikai aktivitas és a
szubjektiv egészségi allapot értékelése magyar kozépiskolasok korében a COVID-19-pandémia
okan elrendelt tavoktatasi idOszakban.  Orvosi  Hetilap, 163(17), 655-662.
https://doi.org/10.1556/650.2022.32481

6.1 Abstract

Introduction: High school education took place in the form of distance learning during the
SARS-CoV-2 pandemic worldwide, including Hungary. Decreased physical activity and an
increase in inactive behaviors may lead to an increased risk of obesity, diabetes, and
cardiovascular disease. Objective: Our study focused on changes in physical activity (aerobic
exercise, muscle strengthening, team sports) and subjective perceptions of health status in
adolescents and young adults during the pandemic. Method: High school students in 66 public
schools in 37 cities in Hungary (n = 2508) were surveyed. Questionnaire items on physical
activity and subjective perceptions of health were adapted from the WHO Health Behavior of
School-aged Children Survey and the Centers for Disease Control and Prevention Youth Risk
Behavior Survey. 2 x 2 x 4 factorial ANCOVA was used to test the effect of gender and/or age
and region on changes in subjective perceptions of physical activity and health before and
during distance education. Results: The majority of the high school students reported a decline
in physical activity frequency during the distance learning period, with an average of 2-3 fewer
days of physical activity per week regardless of region. Nearly a quarter of them rated their
health as worse during distance learning than before. A higher proportion of those who reported
a subjective decline in health also reported a decline in physical activity. Conclusion: A decline
in physical activity during the period of distance learning is associated with a decline in
subjective perceptions of health, especially among rural adolescent girls.

Orv Hetil. 2022; 163(17): 655-662.

Keywords: physical activity, health status, distance learning, coronavirus
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6.2 Introduction

The SARS-CoV-2 coronavirus pandemic (COVID-19) has general health, social and
economic consequences. The restrictions caused by the pandemic in 2020 have changed the
everyday behavior of people worldwide, including young people in Hungary.

According to the measures introduced on 26 November 2020, a digital timetable was introduced
in public education in Hungary from the 9th grade. Educational institutions have been instructed
to suspend face-to-face class attendance and switch to online e-learning and teaching. Students
were connected to digital lessons from home, including physical education lessons, which had
to be held between 8 am and 4 pm on school days (Hungarian Government Decree 484/2020).

Several studies have highlighted the need to promote a physically active lifestyle in the
face of pandemic constraints. [As for the daily expected physical activity requirement for
adolescents (5-17 years), as defined by the WHO, "at least 60 minutes of moderate-intensity
physical activity” has been significantly reduced (King et al.,2020). The benefits of physical
activity, sedentary time, and adherence to sleep recommendations are independently important
components (Tremblay et al., 2016; Carson et al., 2017) of optimal health maintenance (Poitras
et al., 2016). Saunders and colleagues (2016) reported that children and young people who
adhere to 24-h physical activity guidelines (high physical activity/high sleep/low sedentary
behavior) tend to have more favorable adiposity and cardio-metabolic indicators compared to
those who do not adhere to these recommendations. However, the restrictions associated with
COVID-19 are likely to exacerbate the current already adverse public health situation. This has
been reported in several studies overseas, in Asia, and Europe (King et al., 2020; Guerrero et
al. 2020; Moore, et al., 2020; Xiang, Zhang and Kuwahara, 2020; Pietrobelli et al., 2020; Zenic
et al. 2020; Lopez-Bueno et al., 2020). Acs et al. (2020) pointed out that physical activity levels
among young adults in Hungarian higher education also declined during the COVID-19
pandemic.

The research carried out, both worldwide and in our country, has focused predominantly
on lifestyle changes in the adult population. Recognizing this, we felt that there was a need for
a study to investigate and assess different types of physical activity and subjective perceptions
of health among adolescents and young adults.

The present study aims to present and evaluate the different types of physical activity
and subjective health status of Hungarian adolescents and young adults (secondary school

students) by gender and age, by geographical region before and during the pandemic.
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6.3 Methods and subjects

In our study, we administered a self-report questionnaire using some of the thematic
items from the Health Behavior in School-aged Children (HBSC) and the CDC Youth Risk
Behavior Surveillance System (YRBSS) (Grunbaum et al., 2003) questionnaires and the
physical activity measures from the YRBSS questionnaire.

By "at least 20 minutes™ we mean at least 20 minutes of moderate-to-vigorous physical
activity (=3MET or 60%HRmax). Changes in moderate-to-vigorous physical activity were
assessed by asking respondents a series of paired questions such as, "On how many days per
week did you exercise or participate in at least 20 minutes of physical activity that involved
sweating and increased breathing, such as basketball, soccer, running, swimming, fast cycling,
fast dancing, or similar aerobic activity before the distance learning period?" " and "On how
many days per week did you exercise or participate in physical activity involving sweating and
increased breathing, such as basketball, soccer, running, swimming, fast cycling, fast dancing
or similar aerobic activity for at least 20 minutes per week during the distance learning
period?".

Similarly, changes in muscle strengthening exercises (performing targeted muscle
strengthening exercises, push-ups, sit-ups, pull-ups) and participation in team sports were
measured by a pair of questions. Each question was answered on a 0 -7 - point scale.
Regarding the subjective perception of health: " During the distance learning period, now
| feel less comfortable than before the distance learning period." yes - no - same
response options were given, as well as "What did you think about your health before the
introduction of distance learning, during normal school hours?" and "What did you think about
your health now, since the introduction of distance learning, during the period of distance
learning?", and they could choose from three categories: very healthy, healthy, not completely
healthy. "I feel less well now during the distance learning period than before the distance
learning period."” yes - no - the same response options were given, and additional questions on
well-being were included in the survey with a 1 to 4 - point response scale.

The questionnaires were filled in by the participants during the second and third waves
of the COVID-19 pandemic, in 2021, when public education was delivered through digital
distance learning in our country. Hungarian secondary school pupils were selected from the
state and church-run schools cooperating in the research. The nine regions were grouped into
four larger units: Budapest, Eastern Hungary, Central Hungary, and Western Hungary. The

schools were coded with a four-digit numerical code.
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Due to the structure of education, the age of secondary school students varied between
15 and 21 years, depending on the form of education they chose. Secondary school students (N
= 2556) from 66 public schools in 37 cities in nine regions of Hungary were surveyed.

The questionnaire was available online during distance learning. Our research team was
in constant contact with physical education teachers. After evaluating the completed
questionnaires received, the results of 48 students were excluded from the database. The
research was approved by the Scientific and Research Ethics Committee of the Health Scientific
Council (TUKEB) (ETK TUKEB 1V/3067- 3/2021/EKU). Table 1 presents the characteristics

of the full sample.

Table 1: Characterization of the sample

Total sample (N =2508)

Young ]
Adolescents Boys Girls
adults p p
(n=1413) (n=1072) (n=1436)
(n=1095)
Gender: boysn (%)  621(43,9) 451(41,2) 0,167%| N/A N/A N/A
age (M£SD) 16,3£0,7  18,6+0,6 N/A | 17,3+1,3 17,3+1,3 0,167°

body weight (kg)  63,3%13,6 66,6£14,5 N/A |714+14,7 59.8+11,3 N/A

body height (cm) 171,249,3  171,949,5 N/A [178,6+7,7 166,2+6,5 NIA

TTI categories® , n (%)
Leanness 89(6,3) 40(3,7) 55(5,1) 74(5,2)

normal weight 1146(81,1) 856(78,2) < |817(76,2) 1185(82,5) <

overweight/obesity**  123(8,7)  131(11,9) 0,001°|142(13,3) 112(7,8) 0,001°
obesity 55(3,9) 68(6,2) 58(5,4)  65(4,5)

cross-tabulation analysis (Pearson's chi-square statistic): (4,N = 2508) = 1023.408; p < 0.001
SD = standard deviation; TTI = body mass index

Notes:! TTI categories are defined by TTI percentiles for 2-19-year-olds, by calculated TTI for
>20 year olds, ** 'overweight/obese' category see. Barlow SE and the Expert Committee 2007,2
Fisher's exact test to examine the relationship between gender and age groups for a given

variable,? Independent samples t-test to examine differences between boys and girls,® Pearson's
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chi-square statistic to examine the relationship between gender/age groups and TTI categories,
N/A statistical analysis not relevant.

Figure 1: Distribution of changes in physical activity (AE: aerobic type exercise, n=2436; MS:
muscle strengthening, n=2340; TS: team sports, n=2113)

6.4 Statistical analyses

Descriptive statistical indicators are frequency (%, persons), mean and standard
deviation. Possible determinants of change in physical activity were tested in a 2x2x4
ANCOVA model (factors: gender - boys vs. girls, age - adolescents vs. young adults, region -
Budapest vs. Central Hungary vs. Eastern Hungary vs. Western Hungary; covariate: TTI Z-
score). The relationship between change in physical activity and subjective health status
assessment was tested by cross-tabulation analysis with Pearson's chi-square statistic. For
statistical analyses, the fixed level of alpha was 0.05 (results were considered statistically
significant at p < 0.05). Statistical analyses were performed using IBM SPSS Statistics for
Windows, Version 25.0 (IBM Corp. Released 2017. Armonk, NY: IBM Corp), and data
visualization was performed with jamovi (Version 2.2.2, The jamovi project 2021. Retrieved
from https://www. jamovi.org) and R (R Core Team, 2021; v4.1.1; corrplot package (Wei and
Simko, 2021, v0.92).

6.4.1 Physical activity before and during distance learning

Physical activity was assessed by the level of aerobic exercise, muscle strengthening,
and team sports before and during distance learning (day/week). Students who did not engage
in physical activity (aerobic exercise, muscle strengthening, team sports) before and during
distance education were excluded from the analysis (self-reported 0 days/week for all three

types of physical activity before and during distance education, n = 25).

6.4.1.1 Aerobic type exercise

Excluded from the analysis of change were those who did not engage in aerobic exercise
(other types of exercise) before or during distance learning (n=47). The frequency of aerobic
exercise (days/week) did not change for nearly a quarter (24.7%, 601 participants). 61% (1,485
participants) reported a decrease in exercise (AE) frequency, with an average of 2 fewer days
of AE per week (M = 2.06, SD = 1.09) and 14.3% (350 participants) reported an increase in
frequency, with an average of 2 more days of AE per week (M =1.99, SD = 1.28).
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6.4.1.2 Muscle strengthening

Excluded from the analysis of change were those who did no muscle strengthening
(other exercises) before or during distance learning (n=143). The frequency of muscle
strengthening (days/week) did not change for one-third (32.9%, 769 participants). 44.5% (1,041
subjects) reported a decrease in MS frequency, performing MS on average 2 fewer days per
week (M=2.15, SD=1.40) and 22.6% (530 subjects) reported an increase in frequency,
performing MS on average 2 more days per week (M=1.86, SD=1.07).

6.4.1.3 Team sports, physical activity in teams

Excluded from the analysis of change were those who did not participate in team sports
(other physical activity) before or during distance learning (n=370). The frequency of team
sports (days/week) did not change for 12.9% (273). 84.1% (1777 individuals) reported a
decrease in TS frequency, as expected, with an average of 3 fewer days per week of TS
(M=3.34, SD=1.82) and 3% (63 individuals) reported an increase in frequency, with an average
of 2 more days per week of TS (M=1.83, SD=1.45).

The change in physical activity was defined as the difference in the number of days
before and during distance learning (value between -7 and +7, 0: no change). For the
distribution of change in each area, see Figure 1.

Possible determinants of change in physical activity were examined in a 2x2x4
ANCOVA model; analyses excluded those who reported O days/week of physical activity in

the area before and during distance learning and those who reported no change.
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E_‘B 4 4 " > 4 1 $ = 4 1
g 3 ; =
: y : g
£ 0 ) e £ 0 - —_— - < 0
- ) = . =
w & : X |
< 4 1 2> -4 = 4 | F————

Distribution of changes in physical activity

AE = aerobic type exercise, n = 2436; MS = muscle strengthening, n = 2340; TS = team sports, n = 2113

Figure 1: Distribution of changes in PA
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Our results show a gender main effect for aerobic exercise (n=1835) (F(1,1818) = 7.8009,
p = 0.005). Boys show a greater reduction regardless of age and region. There was neither a
significant main effect nor a significant interaction for muscle strengthening (n=1571). For team
sports (n=1840), the observed change was significant gender x age interaction (F(1,1823) =

5.357, p = 0.021). Regardless of region, adolescent girls showed a greater decrease.

6.4.2 Subjective assessment of health status

Looking at the subjective assessment of health status, overall 68.1% (n=1707) reported
unchanged health status, 23.1% (n=580) reported worse health status and 8.8% (n=221)
reported better health status during distance learning compared to before distance learning
(Table 2). This variation was observed regardless of gender, age and region.

Subjective assessment of health before and during distance learning showed a statistically
significant relationship (x? (4, N = 2508) = 1023.408; p & It; 0.001). subjective assessment of
health status across all 68.1% (n = 1707) reported unchanged health, 23.1% (n = 580) reported
worse health and 8.8% (n = 221) reported better health during distance learning compared to
before distance learning (Table 2). This variation was observed regardless of gender, age and
region

Table 2: Change in subjective assessment of health status during distance learning compared to

before distance learning (white: no change, light grey: better, dark grey: worse)

Since distance learning, n (%)

not entirely
very healthy healthy Total
healthy
= very healthy 251(10,0) 180(7,2) 45(1,8) 476(19,0)
=
E
% healthy 86(3,4) 1224(48,8) 355(14,2) 1665(66,4)
IS
£ = notentirely
5 17(0,7) 118(4,7) 232(9,3) 367(14,6)
@ healthy
(@)
o Total 354(14,1) 1522(60,7) 632(25,2) 2508(100)

Cross-tabulation analysis (Pearson's chi-square statistics):
*Aerobic exercise type: ¥? (4,N = 2436) = 292.573; p<0.001
**Muscle strengthening: ¥* (4,N = 2340) = 282.936; p<0.001
*** Teamsport 2 (4,N = 2113) = 38.537; p<0.001
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6.4.3 The relationship between physical activity and subjective assessment
of health status

Change in physical activity and change in subjective health status assessment showed a
significant relationship for all three types of physical activity (AE: ¥* (4,N=2436) = 292.573, p
<0.001, MS: 2 (4,N=2340) = 282.936, p < 0.001, TS: %* (4,N=2113) = 38.537, p < 0.001). In
the majority of cases, changes in physical activity (no change, decreased, increased) did not
affect changes in subjective health status ratings (no change). However, subjective decreases in
health status were reported more by those who also reported decreases in physical activity,
which was the case for nearly one-third and one-quarter of students, respectively. Similarly,
subjective increases in health were reported more by those who also reported an increase in

physical activity, this was the case for nearly a quarter of students (Figure 2).

Aerobic type exercise
no has Muscle gain change Changes in team sports
reduced g g g P
change grown
no
2 | Change
IS 799 634 636 791 642 597 76.6 698 653
wn
= | . d
= | increase
(49
6.8 5.9 . 8.8
2 28.6 3.3 23 4.6 9 a3
k=
[¢D)
2 8 6.3
3 reduced 133 31.1 15.1 12:8 357 17.6 ; 25.9
O

Cross-tabulation analysis (Pearson's chi-square statistics):
*Aerobic exercise type: ¥ (4,N = 2436) = 292.573; p<0.001
**Muscle strengthening: ¥? (4,N = 2340) = 282.936; p<0.001
##% Teamsport ¥ (4,N = 2113) = 38.537; p<0.001

Figure 2. Relationship between physical activity (aerobic exercise, muscle strengthening, team

sports) and subjective health assessment
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Finally, we examined differences by gender, age and region among those who were

found to associate reduced physical activity with reduced health. Our results suggest that the

sample of rural adolescent girls was considered a risk group (Figure 3).

Aerobic exercise Muscle Physical activity in
(n=462) strengthening ateam
(n=372) (n=460)
fin;
, i 46,2 433
Gender  lany; 42 53.8 56,7 :
58
18-21 év;
47 év: ’ 43,9
15
N 71 7.3 7.8
. Kozép;
: 32.8
Region 342 > 348
Kelet; '
238 = 23,1

Figure 3: Distribution of groups with reduced physical activity and reduced health status by

sex, age and region.

6.5 Discussion

The motivation to exercise is characterized by a desire for continuity and perseverance,

both important personality traits that are applied throughout life (Batista at al. 2019). The World
Health Organization (WHO) (2019) defines at least 150 minutes of moderate or 70 minutes of
vigorous activity per week (WHO, 2020). Some of the most important benefits include:

improving body composition, metabolism, circulatory and respiratory fitness, and self-esteem
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(Leyton-Roman, de la Vega and Jiménez-Castuera. 2020). It also has a positive psychological
impact by reducing the rate of morbidity due to anxiety and depression (Chan et al., 2019).

Based on the results of our study, we found that the frequency of both aerobic exercise
and targeted muscle strength development decreased. Furthermore, the frequency of team
activities decreased, although this was specifically a direct consequence of the enforced
quarantine. No significant differences were found between regions in Hungary for the same
characteristics, with adolescent girls living in rural areas being the most affected - negatively -
by the other main effects (gender, age group). We made an important finding between the
frequency of physical activity and health status estimates, i.e. those who are regularly active
have a much more favorable health assessment than their less active counterparts, and vice
versa. A review of 66 studies published by UK researchers reported that physical activity
frequency declined during the COVID-19 pandemic closure, regardless of subpopulation or
methodology used. For healthy adults and children, physical activity levels decreased during
the lockdown compared to the pre-lockdown period, despite guidance from various
governmental organizations and/or health professionals to maintain an active lifestyle
(Stockwell et al., 2021). It has also been reported in two studies that people who were more
active before the lockdown was more likely to show a more significant decline in physical
activity (Di Corrado et al., 2021). Physical activity has been consistently associated with a range
of mental health conditions, suggesting that a decline in PA may lead to an increase in adverse
mental health outcomes. Indeed, studies have shown a significant increase in anxiety and
depression levels during lockdown (Elran-Barak & Mozeikov, 2020). Given the proven
negative effects of reduced physical activity, increased anxiety and lower energy levels during
lockdown have been shown to affect not only people who have temporarily reduced activity
levels but also those who have been sedentary for a long time.

A public health strategy during a pandemic may require radio and TV stations to
routinely interrupt their programs and support the absence caused by school closures or even
work from home with short celebrity-led programs encouraging physical activity. Public health
organizations, as trusted ‘formations’, should devote a specific strategy to the most vulnerable
subgroups, such as inactive, overweight or obese populations (Mutrie & Woods, 2003). Once
the closures are lifted, it would be important to develop targeted programs to increase physical
activity among at-risk groups, such as the sample of rural adolescent girls identified in our

research.
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6.6 Limitations of research

The study has some limitations. These include the fact that all data was collected online
and the participants completed the questionnaires themselves, so selection bias may occur. Self-
report questionnaire completions may be subject to recall bias, and memory inaccuracies, and
therefore may under- or overestimate their health status or physical activity frequency. Further
respondent bias in self-report questionnaires may be caused by misinterpretation of questions,
socially acceptable responses, consent responses or even extreme and middle-of-the-road
responses. However, during the period of distance learning imposed during the Canteen, self-
administered data collection was one of the most appropriate methods for answering research
questions, which allowed for the collection of data from a large number of study participants
living far apart.

6.7 Conclusion

With nearly half of adolescents reporting less than optimal physical activity, the WHO
target of a 15% reduction in inactivity by 2030 is seriously at risk. The pandemic's long stay
here requires a considered response that includes: collaboration with parents, teachers,
policymakers, and others in communities. The ‘tailoring’ of interventions to promote
opportunities for leisure activities requires a new content-based behavioral epidemiological
framework Jiao et al., 2020).

Currently, global data show that the proportion of adolescents who meet physical
activity guidelines is low (around 20%). Adolescence is a transitional period in the process of
becoming an adult. A decline in physical activity is reflected in the need for physical activity
in adulthood, meaning that a poor pattern may be a cause for concern, particularly in given
known diseases (Galle et al., 2020; Tremblay et al., 2011; Cunningham et al., 2020).
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Chapter 7: A LARGE SAMPLE CROSS-SECTIONAL
STUDY ON MENTAL HEALTH CHALLENGES
AMONG HUNGARIAN ADOLESCENTS AND YOUNG
ADULTS DURING COVID-19 PANDEMIC (STUDY 4).

At-risk group for loneliness and hopelessness during COVID-19
(Johanna Takacs, Zsolt Balint Katona, Ferenc Thasz)

Note: This article has been accepted for publication at the Journal of Affective Disorders
(Official Journal of the International Society for Affective Disorders), ELSEVIER and the
final published version is presented unchanged in this dissertation.
https://doi.org/10.1016/j.jad.2023.01.067

7.1 Abstract

Background: The COVID-19 pandemic has posed unprecedented challenges for societies.
Emerging data have indicated that the younger population are the most vulnerable group to the
development of mental health problems during this pandemic. The present study aimed to
examine the effects of the changes in health behaviors on mental health problems to identify an
at-risk group among adolescents and young adults

Methods: In the present cross-sectional study, secondary school students (N=2556) ages 15—
21 years participated in Hungary. A self-report questionnaire was developed to measure the
changes in health behaviors. Mental health problems were measured by the Beck Hopelessness
Scale and the 20-item UCLA Loneliness Scale.

Results: A significant proportion of the students showed moderate/severe hopelessness or high
loneliness which were more pronounced among adolescent females. An at-risk group was
identified among adolescents and young adults. Students who have a lower number of friends,
spend less time in front of a screen, and feel lonely often/very often are more likely to have
moderate/severe hopelessness with high loneliness. Limitations: All data were collected online,
and students completed the questionnaires voluntarily. Cross-sectional, non-preregistered
study.

Conclusions: Loneliness and hopelessness were prevalent in the young population during the
COVID-19 pandemic. The at-risk group of adolescents characterized by moderate/severe
hopelessness with high loneliness highlights the need for follow-up mental health to avoid

future poor mental and physical health. It is also recommended to develop effective
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interventions targeted to gender and age, with the promotion of resiliencies and buffers against
vulnerabilities of negative life events.
Keywords: loneliness, hopelessness, adolescents, young adults, risk group, COVID-19

pandemic

7.2 Background

The SARS-CoV-2 coronavirus pandemic (COVID-19) has overall health, social and
economic consequences. The pandemic has disrupted normal daily routines worldwide
including attendance teaching among children and adolescents, and across all age groups,
depending on the degree of vulnerability (Mazza et al.,2020).

During the first wave of the COVID-19 all schools were closed on March 16, 2020, until
the end of the school year, June 15, 2020, in Hungary. Educational institutions were instructed
to suspend in-person class attendance and switch to online e-learning and education. Then,
during the second and third wave of the COVID-19, the secondary schools were closed again
from 12 November 2020, and education was completely switched to online education until May
10, 2021(JCR Technical Report, 2021). The government announced further strict community
restrictions on November 10, 2020, which was extended until March 29, 2021. Under the
measures introduced on 26 November 2020, a digital timetable has been introduced in
secondary education from grade 9 in Hungary. Students were home-bound and digital class
attendance was required between 8 a.m.—4 p.m. on school days (Hungarian Government Decree
484/2020). Restaurants, cultural and leisure establishments were closed, and gatherings were
being banned in general. There was also a night-time curfew between 8 p.m. until 5 a.m. In this
term, individual outdoor activities were allowed considering the restrictions of gathering, and
competitive athletes were not restricted in their activities.

The COVID-19 pandemic has posed unprecedented challenges for societies. Since the
pandemic began, we are living under social restrictions to reduce the spread of the COVID-19
virus. Living under some community lockdowns for a longer or shorter period and learning in
distance education or working in a home office have had negative effects on the daily routine,
social contacts, and the normal way of life of the families. It is not surprising that this situation
has led to the development of psychological problems or diseases such as low mood, insomnia,
depression, post-traumatic stress disorder, anxiety, anger, irritability, loneliness in a wide range
of society. There are further factors that had increased the risk of the development of mental

health problems during the pandemic in the population such as sociodemographic and
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occupational factors, pre-existing mental health problems, as well as a longer period of social
isolation (Duan & Zhu, 2020.; Morelli et. al., 2020).

Vulnerable groups such as adolescents/ young adults and older adults have been
anticipated that they would have a higher risk of the negative psychological impacts of COVID-
19. There is a lot of study in adults and older adults on mental health consequences during
lockdown and restrictions. However, emerging data have indicated that the younger population
are the most vulnerable group to the development of mental health problems during this
pandemic (McQuaid et al. 2020), especially with pre-/ existing psychopathological symptoms
(Essau & de la Torre-Luque 2021). Most of the studies demonstrated longitudinal deterioration
in the mental health of the young population with increased depression and anxiety symptoms,
psychological distress, negative affect, decreased mental well-being and increased loneliness
(Rogers, et al. 2021; Cooper, et al. 2021; Ludwig-Waltz, et al. 2022; Cénat, et al. 2022),
especially for early and late adolescence (Kauhanen, et al. 2022, Ludwig-Waltz, et al. 2022).
Home isolation and social distancing (Loades et al. 2020), lack of prosocial/physical activity
(Mittal, Firth & Kimhy, 2020), family stress and heightened concerns (Meade, 2021), increased
screen time (Duan et. al., 2020) etc. have contributed to adolescents’ and young adults’ mental
health worldwide (Cao et al., 2020; McElroy et al., 2020; Zou et al., 2020). Examining the
global evolution of mental health problems during the COVID-19 pandemic, a spike was
detected when social isolation, school closures and confinement occurred (Cénat, et al. 2022).

The present study aims to examine mental health status in adolescents and young adults
during distance learning education. In this study, we focused on the relationship between mental
health, especially the level of loneliness and hopelessness, and changes in physical activity,
screen time, self-rated health status, sleep time, and well-being. A further aim was to identify
an at-risk group for mental health problems among adolescents and young adults who may

currently face serious challenges in social life and education.

7.3 Methods and Materials

7.3.1 Participants

In a cross-sectional study design, secondary school students (N = 2556) in 66 public
education institutions in 37 cities were surveyed from nine regions in Hungary. A total of 48

students were excluded from the study sample because of missing data or lack of parental
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agreement. The age of secondary school-going students is between 15-21 years, depending on

the form and type of education in Hungary.

7.3.2 Survey

A cross-sectional self-report questionnaire based on the Health Behavior of School-aged

Children (HBSC) (hbsc, 2006) and the Youth Risk Behavior Survey (YRBSS) (Grunbaum et
al., 2004) created by the Centers for Diseases Control (CDC) was developed. Some questions
were modified for during versus before the COVID-19 pandemic lockdown periods. Besides
demographics (gender, age), body mass index (BMI) was calculated by weight and height, we
used BMI Z scores during the analysis.
From the questionnaire, in the present study, we used the following variables related to mental
health issues in adolescents and young adults: moderate-to-vigorous physical activity, screen
time, self-rated health, sleep time, well-being, close friends, and self-rated loneliness evaluated
before and during the distance learning period.

Moderate-to-Vigorous Physical Activity and Screen Time was measured on a 0—7-point
scale. Moderate-to-Vigorous Physical Activity was assessed by sets of questions in pairs such
as for aerobic exercise “On how many days per week did you exercise or participate in physical
activity for at least 20 min that made you sweat and breathe hard, such as basketball, soccer,
running, swimming laps, fast bicycling, fast dancing, or similar aerobic activities before
distance learning period?”” and “On how many days per week do you...during distance learning
period?”. For muscle-strengthening with the question pairs “On how many days per week did
you do exercises to strengthen or tone your muscles, such as push-ups, sit-ups, or weightlifting
before distance learning period?” and “On how many days per week do you...during distance
learning period?”. To measure spending time in front of a screen, we also used question pairs
such as “On how many days per week did you spend time in front of a screen (television,
notebook, smartphone) in the evenings before distance learning period?” and “On how many
days per week do you...during distance learning period?”. Moderate-to-Vigorous Physical
Activity and Screen Time were measured on a 0—7-point scale. The change (days/week) in these
variables was calculated with days/week during distance education minus days/week before
distance education (from -7 to +7 days=week, 0 means no changes). Based on the Moderate-
to-Vigorous Physical Activity change, we used the no change, increased, and decreased aerobic

exercise/muscle strengthening categories in models.
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Self-rated health was assessed with the questions of “Would you say your health
was/is...?” (excellent, good, fair/poor) before and during the distance learning period. Change
in SH was examined on a contingency table, classified participants into no change, decreased
or increased categories on self-rated health. Self-rated sleep duration (SDur) was assessed with
the questions of “How many hours did/do you sleep...?” (less than 7 hours, between 7 to 8
hours, 9 hours, more than 10 hours) before and during the distance learning period. Similar to
other variables, we classified participants into no change, decreased or increased categories on
self-rated SDur. Change in well-being was evaluated with the statement of “I feel less well now,
during the distance learning period than before the distance learning period” (agree, disagree,
same). The number of close friends was measured with the question of “At present, how many
close male and female friends do you have?”. Self-rated Loneliness was assessed with the
question of “Do you feel lonely?” (no, sometimes, often, very often). No one answered with
“no”. Thus, we examined the groups of sometimes versus often and very often lonely.

To measure mental health problems, i.e., problems in the affective-emotional aspects of
mental health, we used the Beck Hopelessness Scale (BHS) (Beck, Steer, 1988; Beck, et al.
1974; Perczel, et al. 2001) which is a self-report measure of the three primary aspects of
hopelessness: feeling about future, decreases in motivation, and expectations. The higher the
total BHS score reflects higher levels of hopelessness. On the total BSH score, normal range
(0-3), mild (4-8), moderate (9-14), and severe (>14) hopelessness categories can be determined
(Beck, Steer, 1988; Perczel, et al. 2001). For loneliness, the 20-item UCLA Loneliness Scale
(UCLA-LS20) was used (Version 3) (Russell, et al. 1978; Russell, 1996) to measure the
unpleasant experience, when an individual perceives their social network as insufficient, i.e., a
perceived discrepancy between the actual and the ideal/desired social networks/contacts
(Peplau, Perlman, 1979). On the total UCLA-LS 20 score, the following loneliness severity cut-
offs were used: no/low (< 28), moderate (28-43), and high (>43) (Cacioppo, Patrick, 2008).

7.3.3 Procedure

The 15-min online survey was shared on a web page and was accessible for six weeks
during the lockdown, distance learning period. Our research team was in touch with school
principals and physical education teachers, who encouraged the students to complete the survey.
The students completed the survey primarily during online physical education lessons.
Information about the aims of the research was given online and parental consent was requested

before completion, students were excluded who did not have parental consent or submitted a
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negative parental response. This research was non-preregistered, it was approved by the Ethical
Committee of the Medical Research Council (TUKEB), Hungary, under ETK TUKEB ethical
permission No. 1VV/3067- 3/2021/EKU

7.3.4 Data analysis

Frequencies and percentages for categorical variables and means calculations with their
corresponding standard deviations (SD) for continuous variables were reported. Gender and age
differences were examined by independent samples t-test with Hedges’ g effect size.
Associations between age/ gender and categorical variables were examined calculating
Pearson’s chi-square test (crosstabs) with Cramer’s V effect size. Binary and multinomial
logistic regression models were used to ascertain the effects of gender, age, BMI Z Score,
change in aerobic exercise, muscle strengthening, screen time, self-rated health, self-rated
SDur, the number of close friends, well-being and self-rated loneliness on the likelihood that
participants have mental health problems. First, univariate logistic regression models were built
for each of the independent variables (that were either dichotomized or scaled). Then, all
variables were entered in a final multivariate logistic regression model. Univariate odds ratios
(OR) and multivariate adjusted odds ratios (aOR) with their corresponding 95% confidence
intervals (95% CI) were reported. A multinomial logistic regression model was used to examine
the association between mental health problems, loneliness and/or hopelessness, and the
outcomes of interest. For the regression model, the p-value was calculated using a two-tailed
Wald z-test. The level of significance was set a priori at 0.05. Statistical analysis and
visualization were conducted using IBM SPSS Statistics for Windows, Version 25.0 (IBM
Corp. Released 2017. Armonk, NY, USA: IBM Corp).

7.4 Results

7.4.1 Characteristics of the sample

A total of 2508 secondary school students participated in the survey, 42.7% males. We
classified students based on their age into two groups, adolescents (n=1413, min-maxage = 14-
17yr,) and young adults (n=1095, min-maxage = 18-21 yr). The age showed a non-significant
association with gender. BMI categories revealed a significant association with age and gender.
A higher proportion of young adults and males was in the overweight/obese, and the obese BMI

categories. Characteristics of the sample, see in Table 1.

71



Table 1. Characteristics of the sample

Total sample (N =2508)

Variables Adolescents Zgﬁﬂg 0 Males Females
(n=1413) (n=1095) (n=1072) (n=1436)

gender, Male n (%) 621(43.9) 451(41.2) 0.1672 N/A N/A N/A
age, M+SD 16.3+£0.7 18.6+0.6 N/A 17.3£1.3 17.3+1.3  0.167°
Weight (kg) 63.3£13.6 66.6£14.5 N/A  |71.4+14.7 59.8+11.3 N/A
Height (cm) 1712493  171.949.5  N/A |178.6£7.7 166.2+6.5 N/A
BMI categories?,
n (%)
underweight 89(6.3) 40(3.7) 55(5.1) 74(5.2)
normal weight 1146(81.1) 856(78.2) < 0.001° 817(76.2) 1185(82.5) < 0.001°
overweigth/obese**  123(8.7)  131(11.9) ' 142(13.3) 112(7.8) '
obese 55(3.9) 68(6.2) 58(5.4) 65(4.5)

Notes. ! BMI categories based on BMI %ile for 2-19 yr, and on BMI score for >20yr, **
‘overweight/obese’ terminology based on: Barlow SE and the Expert Committee 2007, 2
Fisher's exact test for association between gender and age-groups, ® Independent Samples T-
Test for differences between males and females, ¢ Pearson's chi-square test for association
between gender/age-groups and BMI categories, N/A statistical analysis is not applicable

7.4.2 Hopelessness and loneliness among adolescents and young adults
during the distance learning period

In sum, nearly half of the students showed mild hopelessness (57.2%, n=1435) and
moderate loneliness (59.8%, n=1500). Further nearly one-fifth were characterized by
moderate/severe hopelessness (18%, n=451) and a quarter by high loneliness (24.9%, n=624).
Among adolescents were significant differences in proportions by gender. Moderate/severe
hopelessness and moderate/high loneliness showed higher proportions among adolescent

females than males (Table 2).
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Table 2. Hopelessness and loneliness among adolescents and young adults by gender

Total sample (N =2508)

Adolescents (n=1413) Young adults (n=1095)

Males Females Males Females

variables (n—go1) (n=192)  PIFS] | (n=as1) (n=eag) P[]

Beck Hopelessness

Scale, M+SD 55€3.1 6.0£3.5 0.004[0.15] | 5.9+3.4 6.3+3.5 0.070[0.12]

normal range, n(%) 172(27.8) 205(25.9) 103(22.8) 142(22.0)
mild 353(56.8) 448(56.6) 269(59.7) 364(56.7)

moderate 89(14.3) 112(14.1) 0t 0081 | 6s144y 116(18.0) 0401 (00
severe 7(1.1) 27(3.4) 14(3.1)  21(3.3)
g;'lé'fh'/}iggmess 35.940.6 37.9+10.1 <[8'20(§)]1 37.4£10.1 38.049.6 0.376 [0.06]

no/low, n(%) 130(20.9) 111(14.0) 68815.1) 75(11.6)
moderate 344(55.4) 485(61.2) 0.003[0.09] | 263(58.3) 408(63.4) 0.153 [0.06]
high 147(23.7) 196(24.8) 120(26.6) 161(25.0)

There is a significant, positive moderate correlation between hopelessness and loneliness
(rho(2506) = 0.458, p < 0.001) regardless of gender and age.

7.4.3 Univariate and multivariate analysis for hopelessness and loneliness

Binary logistic regression models were built to analyse the relationship between change
in physical activity (aerobic exercise/muscle strengthening), screen time, self-rated health, self-
rated SDur sleep duration, well-being, the number of close friends, and self-rated loneliness and
hopelessness or loneliness adjusted by gender, age, and BMI.

In the final multivariate analysis for hopelessness and loneliness, decreased time spent
in front of a screen, lower number of friends, feeling lonely often/very often were an increase
in the likelihood of moderate/ severe hopelessness or high loneliness. The model explained 15%
(Nagelkerke R?) of the variance of hopelessness, and correctly classified 83.6% of cases. Table
3 showed the results of the models. The model of loneliness explained 27.4% (Nagelkerke R?)
of the variance, and correctly classified 80.7% of cases. Table 3 showed the results of the

models.
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Table 3. Univariate and multivariate analysis for hopelessness and loneliness (OR: odds ratio,

aOR: multivariate adjusted odds ratios, 95%CI: confidence interval)

Hopelessness Loneliness
o Univariate Multivariate Univariate Multivariate
Characteristics
OR (95%CiI) aOR (95%Cl) OR (95%CiI) aOR (95%Cl)
Gender
male ref ref ref ref
female 1.2 [1.0-1.5] 1.2 [0.9-1.5] 1.0[1.8-1.2] 0.9[0.7-1.1]
Age
adolescents ref ref ref ref
young adults 1.2 [1.0-1.5] 1.2 [1.0-1.6] 1.1[0.9-1.3] 1.2[0.9-1.4]
BMI Zscore 1.1[1.0-1.3] 1.1[0.9-1.2] 1.1[1.0-1.2] 1.1[1.0-1.2]
Aerobic exercise
no change ref ref ref ref
decreased 1.3[1.0-1.6] 1.1[0.8-1.5] 1.1[0.8-1.3] 0.910.7-1.3]
increased 1.1[0.8-1.6] 0.9 [0.6-1.4] 1.3[0.9-1.7] 0.9 [0.6-1.4]
Muscle strengthening
no change ref ref ref ref
decreased 1.4[1.1-1.8] 1.2 [0.9-1.6] 1.1[0.9-1.3] 0.9[0.7-1.2]
increased 1.2 [0.9-1.6] 1.1[0.8-1.6] 1.3[1.0-1.6] 1.2 [0.8-1.6]
Screen time
no change ref ref ref ref
decreased 1.7 [1.1-2.8] 2.1[1.2-3.5] 1.5[1.1-2.0] 1.9[1.1-3.2]
increased 0.9 [0.8-1.1] 0.9[0.7-1.1] 1.2 [0.9-1.5] 0.8 [0.6-1.0]
Self-rated health status
no change ref ref ref ref
decreased 1.4[1.1-1.8] 1.1[0.8-1.5] 1.5[1.2-1.8] 1.3[1.0-1.7]
increased 1.1 [0.8-1.6] 1.0 [0.7-1.6] 15[1.1-2.1] 1.3[0.9-1.9]
Self-rated sleep duration
no change ref ref ref ref
decreased 1.5[1.1-2.0] 1.3[0.9-1.8] 1.2 [0.9-1.6] 1.0 [0.7-1.4]
increased 1.2 [0.9-1.5] 1.0 [0.7-1.6] 1.0 [0.8-1.2] 1.0 [0.8-1.3]
Number of close friends 1.6 [1.6-1.7] 1.7 [1.6-1.8] 1.4 [1.4-1.5] 1.5[1.4-1.5]
Well-being
no change ref ref ref ref
decreased 1.4[1.1-1.7] 1.1[0.8-1.4] 1.3[1.1-1.6] 1.1[0.8-1.4]
increased 0.9[0.7-1.3] 1.0 [0.7-1.4] 1.1[0.9-1.4] 1.0 [0.7-1.4]
Self-rated loneliness
sometimes ref ref ref ref
often 5.3[4.0-7.1] 4.4 [3.2-6.0] 6.8 [5.1-9.0] 6.5 [4.7-9.0]
very often 8.6 [5.9-12.7] 6.5 [4.3-9.8] 15.0 [9.6-23.3] 13.9 [8.6-22.6]
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7.4.4 Multinomial logistic regression model for mental health risk

We classified participants into four categories according to the scores of hopelessness
and loneliness. The first group (n=1693, 67.5%) can be considered ‘mentally healthy’ in the
sense that it is characterised by no, low/moderate loneliness AND normal/mild hopelessness.
The participants in the second group, the ’hopelessness’ group, show moderate/severe
hopelessness AND no, low/moderate loneliness (n=191, 7.6%). The third group was
the ’loneliness’ group including people characterised by high loneliness AND normal/mild
hopelessness (N=364, 14.5%). Finally, people with high loneliness AND moderate/severe
hopelessness form a group at particular risk for mental health problems.

A multinomial regression model was used to determine the effect of the outcomes of
interest and mental health groups. Based on the result, a lower number of close friends, a
decreased self-rated health status, and feeling lonely often /very often were associated with high
loneliness. Decreased SDur, decreased well-being, and feeling lonely often were associated
with moderate/ severe hopelessness. Students who have a lower number of friends, spend a
decreased time in front of a screen, and feel lonely often /very often are more likely to have
moderate/ severe hopelessness with high loneliness (Figure 1). The model explained 25.8%
(Nagelkerke R?) of the variance of mental health, and correctly classified 70.7% of cases, with
39.3% correct classification for the particular at-risk group characterised by moderate/severe
hopelessness with high loneliness.

OR 95%0 CI
Lower Upper
Female (gender) 0,84 0,65 1,10 0,761
Young adults (age) 1,10 0,85 1,42 0,202
BMI Zscore 1,02 0,89 1,16 0,823
decreased Aerobic Exercise 0,96 0,69 1,36 0,836
increased Aerobic Exercise 1,03 0,66 1,62 0,893
decreased Muscle Strenghtening 0,74 0,53 1,04 0,079
increased Muscle Strenghtening 1,10 0,76 1,59 0,615
decreased Screen Time 1,38 0,71 2,66 0,341
increased Screen Time 0,78 0,60 1,01 0,056
decreased Health [P- 1.47 1,07 202 0,019
increased Health Le— 1.43 0,93 222 0,107
decreased Sleep [T 1,09 0,74 1,60 0,676
increased Sleep »i 1.03 0,78 1.36 0,860
Number of Close Friends Y 1,48 1,41 1,56 < 0,001
decreased Well-Being i 1.03 0,76 141 0,837
increased Well-Being T3 1,03 0,73 1,46 0,866
very often Lonely F * i 8,98 4,92 16,39 <0,001
often Lonely —e— 5.02 3,33 7,56 <0,001
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95% CI1

OR
Lower Upper
Female (gender) ——i 1,33 0,94 1,88 0,104
Young adults (age) He—i 120 087 1,67 0104
BMI Zscore - 096 0,80 1,13 0,597
decreased Aerobic Exercise —o— L15 073 181 0.545
increased Aerobic Exercise 1,06 0,57 1,96 0859
decreased Muscle Strenghtening r 0,89 0,59 1,34 0,571
increased Muscle Strenghtening —— 1,00 0,61 1,64 0,997
decreased Screen Time H T #——— 1,32 0,56 3,07 0,526
increased Screen Time o 0,83 0,60 1,16 0,283
decreased Health H—— 1,28 0,86 1,89 07223
increased Health r— 126 0,69 232 0,449
decreased Sleep —— 1,75 1,11 277 0,017
increased Sleep He— 1,24 0,86 1,79 07257
Number of Close Friends o 1,02 0,81 129 02874
decreased Well-Being —— 1,52 1,02 226 0,038
increased Well-Being = 1,08 0,67 1,76 0,751
very often Lonely * 1 2,55 0,99 6,55 0,052
often Lonely ! d ! 2,74 1,58 474 <0,001
OR 95% CI
Lower Upper
Female (gender) 095 069 132 0761
Young adults (age) 133 097 183 0,079
BMI Zscore LIS 099 134 0,064
decreased Aerobic Exercise 0,94 0,60 146 0,777
increased Aerobic Exercise 076 042 140 0379
decreased Muscle Strenghtening 132 086 202 0200
increased Muscle Strenghtening 1,32 081 216 0,271
decreased Screen Time e — 333 1,68 6,60 0,001
increased Screen Time 0,83 0,60 1,15 0,260
decreased Health 1,19 081 1.76 0,381
increased Health 1,08 0,61 192 0,789
decreased Sleep 1,06 0,67 1,70 0,794
increased Sleep 099 070 141 0975
Number of Close Friends 141 1,35 1,50 <0,001
decreased Well-Being 0,79 0,54 1,17 0,241
increased Well-Being 1,01 0,65 1,57 0,982
very often Lonely -2 32,67 18,18 58,71 < 0,001
often Lonely —e——i 13,74 8,98 21,03 <0,001

Figure 1. Multinominal logistic regression model for mental health groups (reference group:
‘mentally healthy’; A: ‘loneliness’ group, B: ‘hopelessness’ group, C: ‘at-risk’ group, OR: odds

ratio, 95% CI: confidence interval, p: p-value, in bold: statistically significance)
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7.5 Discussion

In the present study, we examined the prevalence of loneliness and hopelessness in
adolescents and young adults during distance learning education. In sum, more than half of the
students reported mild hopelessness and moderate loneliness. Furthermore, a significant
proportion of the students, nearly one-fifth and one-fourths showed moderate/severe
hopelessness or high loneliness which were more pronounced among adolescent females.
Finally, we identified an at-risk group in adolescents and young adults. Students who have a
lower number of friends, spend less amount of time in front of a screen, and feel lonely often
Ivery often are more likely to have moderate/ severe hopelessness with high loneliness.

Loneliness can be defined as a subjective experience of a perceived discrepancy between
actual and desired social contacts (quantity and/ or quality) (Perlman, Peplau, 1981). The level
of loneliness was also significant before the covid-19 pandemic, it has already been recognised
as a major public health concern (Leigh-Hunt, et al. 2017; Cacioppo, Cacioppo, 2018; Jeste, et
al. 2018).

Social distancing and school closures resulted in an increased level of loneliness,
especially with mental health consequences for adolescents/students and young adults
(Killgore, et al. 2020; Tull, et al. 2020; Bu, et al. 2020). Although loneliness remained relatively
stable in the general population before and after the lockdown period, younger people reported
a higher increase in and a higher level of loneliness (Niedzwiedz, et al. 2021). Female young
adults aged 18-30 years who had already a higher risk of being lonely experienced an increased
level of loneliness during the pandemic (Bu, et al. 2020). One-third of adolescents have reported
a high level of loneliness, and almost half of young adults have been lonely during lockdown
which might have detrimental consequences on mental health (Mental Health Foundation,
2021; Lee, et al. 2020).

There are a few studies that examined the level of hopelessness during the pandemic
and/or lockdown among the younger population. The earliest studies demonstrated an increased
level of depression and anxiety (Racine et al. 2020; Marques de Miranda et al. 2020) in children
and adolescents which is also supported by further studies. Adolescents or their parents have
reported symptoms of internalizing disorders such as depression and anxiety, with increased
levels in female adolescents compared to male peers (Duan & Zhu, 2020). Based on previous
studies, perceived difficulties such as social isolation, confinement, and school closuresresulted
in mental health problems, particularly higher depressive symptoms and more loneliness

compared to pre-pandemic baselines (Loades, et al. 2020; Rogers, et al. 2021; Ludwig-Waltz,
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et al. 2022). Furthermore, during the COVID-19 pandemic, a higher dose-response relationship
was found when school closures occurred (Ludwig-Waltz, et al. 2022).

It can be assumed that there is a relationship between hopelessness and depression. On
one hand, based on the hopelessness theory of depression (Abramson, Metalsky & Alloy, 1989),
negative life events could lead to hopelessness, through negative inferences, which may result
in symptoms of depression. On the other hand, based on the interpersonal theories of depression
(Hames, Hagan & Joiner, 2013), interpersonal stress which is related to relationship problems
and social rejection may lead to depressive symptoms. There is no question that the COVID-19
pandemic represents a significant negative life event and interpersonal stress for everyone.

Adolescents and young adults during the COVID-19 pandemic, especially during
distance learning education have faced many challenges such as the new norm of education and
lack of optimal learning with cognitive vulnerability such as school performance and computer
competence, and pre-existing vulnerability such as personality, family and environmental
characteristics. Many adolescents and young adults may have seen these challenges as a
negative life event that they cannot cope with or find difficult to cope with. Based on the results
of the present study, the lower number of friends, feeling lonely often/very often and decreased
time spent in front of the screen result in an increase in the likelihood of moderate/severe
hopelessness or high loneliness.

The pandemic causes significant changes in friendship and family dynamics among
adolescents and young adults. They perceived social and emotional changes such as less support
from friends and negative affect, which were associated with mental health problems and
loneliness (Rogers, Ha & Ockey, 2021; Cooper et al., 2021; Ludwig-Waltz, et al. 2022). For
adolescents and young adults, the peer group is one of the most significant groups for supporting
and developing identity (Meeus & Dekoviic, 1995). Young adults and having fewer friends are
at a greater risk for loneliness (Beutel et al. 2017; Shovestul et al., 2020). During the distance
learning education period, there was limited access to social support from the peer group. It is
worth highlighting that the size of the social network and quantity of social contacts might be
more important than the quality (Nickolaisen &Thorsen, 2014) for this young population, which
was significantly impaired by social distancing and isolation during the pandemic.

Finally, we found that spending a decreased time in front of a screen in the evening was
associated with moderate/severe hopelessness and/or high loneliness. This result seems to
contradict previous studies which demonstrated greater virtual contact, or a higher number of

hours spent on social media is associated with increased loneliness (Rumas, Shamblaw &
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Jagtap, 2021; Cauberghe et al., 2021) and depressive symptoms in adolescents (Murata et al.,
2021). In sum, increasing time or no change in time in front of a screen was the most common
among students but nearly a tenth of students spent lesser time in front of a screen. Based on
this result, it can be assumed that students commonly use this ‘time in front of a screen’ to keep
in contact with their friends. Thus, a decreased time in front of a screen can be related to a
higher level of social isolation from peers and lead to a higher level of hopelessness and
loneliness. At the same time, it is unclear whether virtual social contact is helpful during the
pandemic when in-person contact is less available. Some evidence suggests that virtual contact
does not have the same positive effects as in-person contact (Lee et al., 2011).

There is also some evidence that the pandemic had a greater negative impact on females
than on males, possibly exacerbating the gender disparity in health behaviors, especially
sedentary/ screen time and physical activity/ exercise that existed among adolescents and young
adults before the pandemic (Sterdt, et al. 2014). These findings point to the necessity for gender-
and age-sensitive interventions. During a pandemic, it is needed for developing public health
strategies by scientists, policymakers and professionals to intervene in health and risk
behaviors, as well as minimize the health risks connected with changes in these behaviors.
Indirect long-term health risks must be considered for adolescents and young adults when

developing restrictive policies.

7.6 Limitations of the present study

There are some limitations of the present study. These include the fact that all data were
collected online, and students completed the questionnaires voluntarily in a cross-sectional
survey; thus, it is not possible to make any causal inferences. Besides selection bias, recall bias
and memory inaccuracies may occur which are common biases in cross-sectional studies, and
therefore it is possible that students under- or overestimated their measured status (health,
physical activity, sleep, screen time, etc.). Further response bias may be caused by
misinterpretation of questions, socially acceptable responses, consent responses or even
extreme responses. However, during the period of distance learning imposed during the
quarantine, self-report data collection was one of the most appropriate methods for the
collection of data from a large number of participants. Another limitation is that it is difficult
to measure in detail all aspects of students’ lives in one study such as types and modalities of
indirect social contacts such as text messaging or evaluate other protecting effects such as the
closeness of parents. Finally, although there is an officially translated version of UCLA-LS20
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in the Hungarian language (Csoka, 2007), and it is widely used in research and practice,

UCLALS20 has not been validated yet in the Hungarian language.

7.7 Conclusions

In the present study, we demonstrated that the COVID-19 pandemic can be associated
with significant mental health problems in adolescents and young adults. The identified at-risk
group showed moderate/severe hopelessness with high loneliness. The consequences of this
pandemic situation on mental health in this young population may be significant considering
the fact that loneliness and hopelessness may be associated with future poor mental and physical
health. Thus, there is a need for public health strategies to monitor mental and physical
symptoms in one of the most vulnerable populations such as adolescents and young adults. For
future studies, it is recommended to develop effective interventions targeted to gender and age

with the promotion of resiliencies and buffers against vulnerabilities of negative life events.
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CHAPTER 8: Conclusions

8.1 Summary of the findings

Hypotheses were formed at the beginning of the thesis, and in light of the results, we
can conclude the following. The prevalence of adolescents and young adults in Hungary
samples meeting PA and ST guidelines was low before the COVID-19 pandemic and even
worse afterwards during distance education. The effects of a more sedentary lifestyle reduced
PA, and increased ST as results of distance learning can be recognized. These health effects
among young people may have further serious negative public health implications in the future
(Zheng et al., 2020; Dunton et el. 2020).

This dissertation searched for answers to the changes in different types of physical
activity before and during the pandemic aerobic type of PA (AE) and muscle strengthening
(MS) movements, team sports (TS). We found that in all regions, both genders have seen a
significant decrease in AE during the introduction of distance learning. Physical activity of
students exceeding 20 minutes minimum before the introduction of distance education showed
higher change for boys in all regions but decreased as significantly as for the less active female
groups.

The average age of respondents was (17.27+1.3) years. The age of respondents in
Budapest shows the lowest average, followed by the West-Hungary region. Central Hungary
and Eastern Hungary have the highest ages, but these regions differ minimally. The regional
distribution showed a relative balance across geographical areas in Hungary. 57% of
respondents were girls and 43% were boys. In the West-Hungary region, male respondents are
slightly over-represented, while in the other three regions, female respondents dominate.

The frequency of AE (days/week) did not change for nearly one quarter (24.7%) of the
students. 61% of participants reported a decrease in exercise frequency, with an average of 2
fewer days of exercise per week and 14.3% reported an increase in frequency, with an average
of 2 more days of exercise per week. Our study supports the findings of other reports (Bates et
al., 2020; Lopez-Bueno et al., 2020) that almost half of the adolescents reporting less than
optimal physical activity and the WHO target of a 15% reduction in inactivity by 2030 is
seriously at risk. Global prepandemic data show a low, around 20% proportion of adolescents
who meet physical activity guidelines. (WHO, 2016)

In almost all regions, both sexes have seen a noteable decline in the type of physical
activity aimed at developing muscle strength since the introduction of distance learning. MS-
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type physical activity of students was more remarkable for boys in all regions before the
introduction of distance learning but decreased to a lesser extent for the less active groups of
girls. The exception is the girls in the Budapest region, where the responses suggest that there
has been no significant change. The frequency of MS (days/week) did not change in one-third
(32.9%) of the participants. 44.5% of the four regoins reported a decrease in the frequency of
muscle strengthening, with an average of 2 fewer days per week of muscle strengthening and
22.6% of the students reported an increase in frequency, with an average of 2 more days per
week of MS. Kovacs, Starc, Brandes et. al. (2021); Biddle, Whitehead, O'Donovan and Nevill,
(2005) pointed out that in some groups, such as adolescent girls, poorer time-management skills
are associated with lower physical activity.

The drastic reduction in playing TS is very noticeable for both sexes and all regions. We
need to point out that before the introduction of distance learning, students had the opportunity
to play team sports at least three times a week in their daily PE lessons, under distance learning
this opportunity has been minimized. Responses during distance learning also included
responses from registered athletes of clubs who were able to play team sports during the
restrictions due to the legal exception. The frequency of team sports (days/week) did not change
for 12.9% of the students. Sadly, 84.1% of the participants of our study reported a decrease in
the frequency of TS, as expected, with an average of 3 fewer days per week of TS, and 3% of
63 participants reported an increase in frequency, with an average of 2 more days per week of
TS.

Adolescence is a transitional period in the process of growing up and becoming an adult.
The results of this research may predict students' future life trajectories and personal
development, including how their lives will be influenced by the activities in which they
participate (Bandura, 2001). The behavioral patterns that develop in their current life situation
would determine the extent to which sport and the experience of health-conscious well-being
will play a role later in life. A decline in physical activity may be reflected in the need for
physical activity in adulthood, which means that poor patterns now emerging may be a cause
for concern, particularly with known diseases that develop as a result of inactivity (Tremblay
et al., 2011; Gall¢ F. et al. 2020; Cunningham et al., 2021).

Concerning the changes in the time spent in front of a screen and physical inactivity, it
can be stated that distance learning has not only forced secondary school students to spend more

time in front of their screens during study time, but also a huge increase in their evenings. The
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time spent with friends has changed dramatically, with the online space becoming the place for
face-to-face encounters. This finding partially can be explained by the restrictions of the curfew.

However, our results are also in line with other international research results where
increased screen time was detected (Kovacs et al., 2021). These studies report that older
children in many countries (Australia, China, France, Germany, Italy, Netherlands, South
Korea, Spain, UK, USA) spent extended periods engaged with digital media during the
lockdown. (Bergmann et al. 2022; Wong et al. 2020; Sultana et al., 2020)

Examination of subjective assessment of their sleep time and health status it can be
stated that distance learning has led to a uniformly significant increase in sleep time for both
sexes in all regions. We did not specifically ask about bedtime and wake-up time in our survey,
but we strongly suspect that the increased sleep time may be due to the lack of school
commuting and therefore the relatively later wake-up time. Pupils did not have to get up early,
they 'won' the time to get to school and could spend this time sleeping. For respondents, the
increase in sleep time is more likely to occur in this morning period and is not likely to be
associated with an earlier bedtime. Among respondents of the study, girls slept less than boys
on average. As a result of increased sleep time, they felt less tired during distance learning, but
their self-perception of their health nevertheless deteriorated.

Subjective assessment of health before and during distance learning showed a
statistically significant relationship. Subjective assessment of health status across all 68.1%
reported unchanged, 23.1% reported worse and 8.8% reported better health during distance
learning compared to before distance learning. This variation was observed regardless of
gender, age and region. Their perceived health status less then 25% worse, not noteable change
during distance learning compared to face-to-face education. In all cases, the averages for girls
were found to be worse than the averages for boys in their age group, suggesting that boys were
less likely to perceive the deterioration in their health as significant. (Mansfield et. al., 2021) It
is fully consistent with national and international research data that women have a markedly
worse health status than men, not only in old age but over the whole life course. The difference
between the two sexes is close to 10%, and this difference is also observed when looking at
EU-15 data.

However, it is also important to note that the difference between the Hungarian and
international averages is significant, i.e. the EU-15 is significantly more optimistic. (Ihasz,

2018). Our result seems to be in line with findings suggesting that the association between
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screen time and mental health outcomes during the pandemic were pervasive across a type of
screen use and type of mental health outcome. (Toombs et al. 2022)

For the most part, changes in physical activity (no change, decreased, increased) did not
influence changes in subjective health status ratings (no change). However, a higher proportion
of students who reported a decrease in their physical activity also reported a subjective decrease
in health status: this was the case for about one-third and one-quarter of students respectively.

In addition, subjective increases in health were reported by a greater proportion of
reported an increase in the proportion of students whose physical activity also increased: this
was the case for almost a quarter of students. Finally, we examined gender, age and regional
distributions among those who were found to associate reduced physical activity with reduced
health. Our results suggest that the sample of rural adolescent girls was considered a risk group.
Hawes et al. (2020) report that adolescents and young adults at an early epicenter of the COVID-
19 pandemic in the U.S. experienced increased depression and anxiety symptoms, particularly
amongst females. Mansfield et. al. (2021) in their cross-sectional survey across Southern
England during the first COVID-19 school lockdown came up with similar results.

The available literature suggests that depression and anxiety symptoms may have been
elevated during the COVID-19 pandemic and that certain populations (e.g. women, and
individuals living in areas with a high density of COVID-19 cases) are more vulnerable to
worsening mental health during the pandemic (Tolin & Foa, 2008; Torales, O'Higgins,
Castaldelli-Maia, & Ventriglio, 2020; Vindegaard & Benros, 2020). Several longitudinal
studies on adolescents and young adults have found that symptoms of anxiety and depression
increased before the COVID-19 pandemic (Elmer, Mepham, & Stadtfeld, 2020; Li, Cao, Leung,
& Mak, 2020; Magson et al., 2020; Saraswathi et al., 2020).

In line with these international studies, we demonstrated that the COVID-19 pandemic
can be associated with significant mental health problems in the examined group of Hungarian
adolescents and young adults. The consequences of this pandemic situation on mental health in
this young population may be significant. It is well established that loneliness and hopelessness
are associated with future mental and physical health problems in adolescents and young adults,
especially among those who were already at risk of being lonely and hopeless before the
pandemic.

Closing the dissertation and answering the hypotheses we can conclude that

Hypothesis 1. All type of PA activities decreased during the distance education period

in the examined cohort.
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Hypothesis 2. The time spent in front of a screen increased among secondary school
students is TRUE.

Hypothesis 3. Their sleep time increased during distance education is TRUE.
Hypothesis 4. Subjective ratings of their mental health in the areas of loneliness and
hopelessness deteriorated and they felt “more lonely” during the distance learning
period is partially TRUE with the distinctive characteristics reported in chapters 6 and
chapter 7.

8.2 Limitations and future directions

8.2.1 Limitations

There are some limitations of the present study. Its limitations include the fact that all
data were collected online and self-reported by participants. There are also some the potential
response biases of a self-reported questionnaire such as misunderstandings, social desirability
and acquiescence bias or extreme responding, etc.. Besides selection bias, recall bias and
memory inaccuracies may occur, and therefore it is possible that students under- or
overestimated their measured status (health, physical activity, sleep, screen time, etc.). Further
response bias may be caused by misinterpretation of questions, socially acceptable responses,
consent responses or even extreme responses (Ekelund, Tomkinson és Armstrong, 2011).

Another limitation is that it is difficult to measure in detail all aspects of students’ lives
in one study such as types and modalities of indirect social contacts such as text messaging or
evaluate other protecting effects such as the closeness of parents. At the same time, due to the
restrictions and forced social isolation during period of distance learning imposed the lock down
self-administered data collection was one of the most appropriate methods for answering
research questions, which allowed for the collection of data from a large number of study
participants living far apart.

The self-reported measurement of physical activity has also some biases. There are a
huge number of instruments to assess PA with different format and development. Thus, for
assessing PA, we used the Health Behavior in School-aged Children (HBSC) questionnaire
which has been a validated instrument for cross-sectional studies for decades. Finally, it is
important to note that we assessed only the frequency of PA. It is recommended for future
studies to assess the intensity and time of PA.
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8.2.2 Future directions

In their study, Kokkonen, Yli-Piipari, Kokkonen, & Quay (2019) and Kovacs et al.
(2021) suggest that establishing daily routines by following a regular school timetable and
organizing the remaining daily time during home study may be a promising intervention
strategy to increase physical activity and limit screen time in children and adolescents. While
for younger age groups, pre-designed, consistently segmented solutions and parental rules on
screens should be promoted to control unhealthy behavior, for older youth, persuasion and
internalization of external motivation should be promoted, thus making self-motivated PA a
life-long routine.

Education policy makers should seek to make it compulsory for schools to develop
online PE programmes and age-specific curricula in case distance learning is reintroduced.
Schools should build their distance learning capacity by using P.E. should give priority to P.E.
alongside other theoretical subjects. Active participation in physical activity during the online
period could be promoted through the use of electronic applications.

Our recommendation is that during any subsequent quarantine restrictions, the national
school nurse service should carry out regular periodic tele-health checks. Authorities should
prepare detailed plans for adolescents and young adults meeting health-related guidelines
during a potential future pandemic and should develop strategies to avoid the potential harmful
collateral effects precipitated by pandemic-related restrictions.

There is a need for public health strategies to monitor mental and physical symptoms in
one of the most vulnerable populations such as adolescents and young adults. For future studies,
it is recommended to develop effective interventions with the promotion of resiliencies and
buffers against vulnerabilities of negative life events. Further consultations with physical
education teachers and sports coaches could prioritize physical activity in school-age children.

The long stay of the world's population requires a concerted response that includes
collaboration with parents, teachers, policy makers and others in communities. The 'tailoring’
of interventions to promote the availability of recreational activities that require a new content-
based behavioral epidemiological framework (Jiao et al. 2020). The proven positive effects of
PA on individuals’ immune system would ultimately help school children, their families, and

societies in general reducing any future infection-spread or pandemic.
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Appendices
Appendix 1

L - & & L Ly &
Kérdoiv tavoktatas bevezetése el6tt és
i & & # & d & - & #
alatt végzett fizikai aktivitasrol és jolét
# - il
érzesrol
Kedves Fiatalok!
Egy kutatdasunkhoz kérnénk a segitségedet, melyben a karanién eldtti és alatti sportoldsi
s2okidsok dssreflggéseit vizagaljuk. A részvétel Gnkéntes, az adatok feldolgozdsa
névielendl, statisztikai jelleggel torténik, az eredmények kizardlag tudomanyos
szempontokat szolgdlnak. A kitéltés kb, 10-15 percet vesz igénybe.

Kérjik, olvasd végig a kérdéseket, és valaszol] Gszintén! Me feledd, nincsenek j& és rossz
valaszok, a te tapasztalataidra vagyunk kivancsiak!

Készon|jlk szépen a segitséger!
Alfgldi Zoltdn (PTE), Kerner Liszld (PTE), Katona Zeolt(PTE), Kdsa Lill (ELTE), Téth Liszld

(TE), Ihdsz Ferenc (PTE)

*Kitelezd

1. Kijelentern, hogy a vizsgalat céljardl és jellegérdl kielégitd tajékoztatast kaptam. *
A vizsgalatokhoz vald hozzédjaruldsomért anyagi ellenszolgaltatast sem én, sem
hozzatartozdom nem kapott. Tudomasul veszem, hogy azonositdsomra alkalmas
személyi adatokat a vizsgalat vezetdje bizalmasan kezeli, azokba a kisérlet
lebonyolitisdban részt vevd személyeken kiviil masoknak nem enged
betekintést. Tudomasul veszem, hogy a vizsgalati adatok kutatasi és nem
diagnosztikai célokat szolganak, ilyen jellegd szakvéleményre a vizsgalatok
elvégzését kivetSen igényt nem tamasztok. *

Soronként csak egy ovalist jelaljdn be.

[ ) Avizegélatban vald részvételhez hozzajarulok.
| & vizsgdlatban vakd részvételhez nem Jrulok hazza.

2. A szilleimnek beszéltemn a kutatasrol és beleegyeztek, hogy részt vegyek benne *
Soronként csak egy ovalist jelaljdn be.
 Jigen

-

| Mermn

3. Iskolad neve, varos *
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4. MNemed*
Soronként csak egy ovalist jeloljon be.

[ Fid

L___JLany

5. Eletkorod *

Peida: 2019, januar 7.

6. Evfolyamod *

Soronként csak egy ovalist jelaljdn be.

s
1o
C om
)12

7. Atavoktatasi idoszak eldtt tobbet mozogtam, mint most a tavoktatasi idoszak *
folyaman.

Soronként csak egy ovalist jeloljon be.

o
L Mem

[} Ugyanannyit
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10.

A tavoktatas bevezetése elott hetente hanyszor edzettél vagy vegeztél fizikai
aktivitast legalabb 20 percig ugy, hogy izzadtal és nehezen vettél levegdt,
példaul kosarlabda, futball, futas, Oszas, gyors kerékpar kirdk, gyors tancolas,
vagy aerobik kdzben? (azt a szamot valaszd, ahany alkalommal atlagosan
edzettél)

Soronkent csak egy ovalist jelaljon be.

A tavoktatas bevezetése dta hetente hanyszor edzettél vagy végeztél fizikai
aktivitast legalabb 20 percig ugy, hogy izzadtal és nehezen vettél levegét,
példaul kosarlabda, futball, futas, Oszas, gyors kerékpdr kirdk, gyors tancolas,
vagy aerobik kizben? (azt a szamot vdlaszd, ami most jellemzd rad)

Soronkent csak egy ovalist jelaljon be.

A tavoktatds bevezetése elott hetente hanyszor végeztél erdsitd edzést vagy
nagyobb hangsdlyt fektetve az izmaidra példaul fekvitamasz, felilés,
hizodzkodas ? (kérlek valassz)

Eoronkent csak egy ovalist jeloljon be.

fiap nap
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11.  Atavoktatds bevezetése dta hetente hanyszor végeztél erdsitd edzéstvagy  *
nagycbb hangsdlyt fektetve az izmaidra példaul fekvotamasz, feldlés,
hizddzkodas ?

Soronkent csak egy ovalist jeldljon be.

fiap nap

12. Az elmult 12 hénapban hanyszor jatszottdl csapatjatékot? (Beleértve az *
iskolai futdcsapatot vagy a kizGsségi csoportokat.)

Soronkent csak egy ovalist jeloljon be.

nap nap

13. Atavoktatds bevezetése dta hanyszor jatszottdl csapatjatékot? (Beleértve az *
iskolai futdcsapatot vagy a kozdsségi csoportokat.)

Soronként csak egy ovalist jeldljdn be.

1] 1 2 3 4 5 i F)
nap nap
14. A tavolléti testnevelés oktatds soran kaptam rendszeres feladatokat, *
utasitasokat testneveldmidl.

Soronként csak egy ovalist jeldlion be.

(___Jlgen

[ ) Nem

|
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15. Veégeztél-e testneveld / edzo altal kiadott edzésprogramot a kijarasi korlatozas *
idején?

Soronként csak egy ovalist jeloljon be.

(_Jlgen

() Nem

16. Akapott programot ................ elvéegeztem. *

egyditaldan nem ) ' mindig, nagyon pontosan

17. Az edz6tdl / testnevel6tdl kapott edzésprogramot tarsaimmal kozosen jobban *
tudtam volna elvégezni.

Soronkeént csak egy ovalist jeloljon be.

() egyaltalan nem vagy alig
(") kicsit jobban

() ugyanolyan szinten
(__ jobban

() sokkal jobban

18. Az edzotdl / testnevel6tdl kapott edzésfeladatokat a testneveld / edzo *
jelenlétében jobban tudtam volna elvégezni.

Soronként csak egy ovalist jeloljon be.
() egy4ltaldn nem vagy alig

() kicsit jobban

(__) ugyanolyan szinten

() jobban

() sokkal jobban



19. Szamomra nagyon sokat segit az edzom/testneveldm személyes jelenléte az  *
edzésfeladatok végrehajtasa soran.

Soronként csak egy ovalist jeldljon be.

) egyaltaldn nem vagy alig
() kiesit jobban

'f:f' ugyanalyan szinten
() jobban

—

() zokkal jobban

20. Mit gondoltdl az egészséqi dllapotodrdl a tévoltatas bevezetés eldtt, normal  *
iskolai iddszakban? (kérlek valassz)

Soronként csak egy ovalist jeldljén be.
(" ) Nagyon egészséges

() Egészséges
() Mem teljesen egészséges

21. Mit gondoltal az egészségi allapotodrol most, a tavoktatas bevezetése ota,a  *
tavoktatas alatti iddszakban? (kérlek valassz)

Soronként csak egy ovalist jeldljon be.

[ ) Magyon egészaéges
(___) Egészséges
() Mem teljesen egészséges

22, Az tavoktatasi iddszak alatt most kevésbé érzem jo magam, mint a tavoktatasi *
idoszak eldtt.

Soronként csak egy ovalist jeldljon be.

. Ty
[ ) lgen
) MNem

(__) Ugyaniigy
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23. Hany orat alszol naponta normal iskolai idoszakban? *
Soronkeént csak egy ovalist jeloljon be.
() kevesebb mint 7 6rat
() 7-86rat
(96ra
()10 vagy 16bb 6rat

24. Hany orat alszol altalaban, amiota tavoktatas van? *
Soronként csak egy ovalist jeloljon be.
(") kevesebb mint 7 érat
() 7-86rat
()9 6rat
(") 10 vagy tébb érat

25. Altalaban eleget alszol? (kérlek valassz) *
Soronkeént csak egy ovalist jeloljon be.

(_ Jigen

( Jnem

26. Milyen gyakran érezted magad faradtnak, amikor reggel az iskolaba mész? *
Soronként csak egy ovalist jeloljon be.

() ritkdn vagy soha

() alkalmanként (kevesebb, mint egyszer ey héten)
() maximum 3-szor egy héten

() 4-szer, vaqy 16bbszér egy héten

(__) Egyéb:
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27.  Milyen gyakran érzed magad faradtnak, amiota a tavoktatas miatt nem mész  *
az iskolaba?

Soronként csak egy ovalist jeldljon be.

-

) ritkdn vagy soha

p—

() alkalmanként (kevesebb, mint eqgyszer eqy héten)
{

:' maximum 3-szor egy héten

) &-szer, vagy t8bbszér egy héten

o

() Egyéb:

2B.  Melyik az az allitas, amelyik legjobban jellemzi a te érzésed a testsulyodral? *
Soronként csak egy ovalist jeldljon be.

p—

[ Teljesen elégedett vagyok a testsilyommal

() 1- 5 kilét szeretnék fogyni
) 6-10kilét szeretnék fogyni
() 10-nél tisbb kilét szeretnék fogyni

() Gyarapodni szeretnék pdr kildval (Hizni szeretnék)

() Egyéb:

29.  Melyik az az allitas, amelyik legjobban jellemzi a fid tanulokat a te *
kiizépizkoladban?

Soronként csak egy ovalist jeldljon be.

() Teljesen elégedettek a testsilyukkal

;:“‘,- Sok fid szeretre fogynl kordlbeldl 1 - 5 kildt

[ ) Sok fid szeretne fogyni kérdlbeldl 6 - 10 kilét

'::} Sok fid tébbet szeretne fogyni 10 kilénal

B' Sok fid gyarapodni szeretne par kildval (Hizni szeretnének)

(L) Egyéb:
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an.

.

3z

33.

4.

Melyik allitas jellemzi a legjobban a kiézépiskoladban tanuld lanyok legtébbjét? *
Soronként csak egy ovalist jeldljon be.

-

) Alegtdbben teliesen elégedettek a sdlyukkal.

—

() Alegtdbben szeretnének fogyni 1 - 5 kilot.
) A leguibben fogyni szeretnének 6 - 10 kilst

() Alegtdbben tébb, mint 10 kilét szeretnének fogyni.
(__) Alegtsbben hizni szeretnének.

() Egyéb:
Mi a jelenlegi magassagod ? cm. (ird a szamot a lenti vonalra) *
Mennyi a jelenlegi testsdlyod 7 kg. (ird a szamaot a lenti vonalra) *

Az elmilt egy év folyaman tettél valamit azért, hogy megprobalj lefogyni, vagy *
megakadalyozd, hogy meghizz?

Soronként csak egy ovalist jeldljon be.

([ Jlgen

) Nem

A tavaszi tavoktatasi iddszak folyaman tettél valamit azért, hogy megprobalj *
lefogyni, vagy megakadalyozd, hogy meghizz?

Soronként csak egy ovalist jeldljon be.

([ Jlgen

() Nem
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36.

ar.

Az dszi tavoktatdsi iddszak folyaman tettél valamit azért, hogy megprabalj
lefogyni, vagy megakadalyozd, hogy meghizz?

Soronként csak egy ovalist jeldljon be.

e "
[ Jlgen

() Nem

A jelenlegi tavoktatasi idSszak folyaman mit tettél azért, hogy megprobalj
lefogyni, vagy megakadalyozd, hogy meghizz?

Valassza ki az oss2esel, amely arvenyes.

igen R

24 drat vagy tébbet — ]
koplaltal (sherés) —

Kevesebb étalt,

néhdny kaldridt, vagy - =
Zsirszeqény ételeket o

eftél MNem lgen

Fogydilkdris

tablettikat, port, o
falyadékot szedtél L] L
orvosi tandcs mélkiil

Mem Igen

[]
[]

hanytal

hashaijtét szeduél [] []

Milyennek érzed magad a jelenlegi silyoddal kapcsolatban? (a megfelels
valaszt jeldld be)

Soronként csak egy ovalist jeldljon be.

T teljesen elégedetlen
) elégedetlen, kizémbbe
() elégedett

'

) teljesen elégedett

|
S



3B. Hogyan osztalyoznad a testalkatodat? *
Soronként csak egy ovalist jeldljon be.

) eléggé vékony
— kissé vikony

(.
) éppen megfeleks

) kissé kivér
() elég kivér

39. Mit gondolsz magadrol a sulyoddal kapesolatban? *
Soronként csak egy ovalist jeldljon be.

) nagyon sovdny

p—

() kissé sovany

() éppen megfelels

5,
S

[ ) kissé kivér

—

[ ) elég kivér

40. Az emberek szerint fogynom kellene. *

Soronként csak egy ovalist jeldljon be.

"

i Jigen

i

J nem

) Egyéb:

—

41. Az emberek szerint hiznom kellene. *
Soronként csak egy ovalist jeldljon be.

" Jigen

5,
S

P Y
[ )
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42. Az elmult évben milyen gyakran gondoltal arra, hogy vékonyabb szeretnél

43.

45.

lenni?

Soronkeént csak egy ovalist jeldljon be.

. ) Soha
() Keveset
() Néha
() Sokat
() Mindig

vonalra a szamot)

Mindent egybevetve, szerinted mennyire nézel ki jol?(Jeldld be a lenti szamok
kozul azt, amelyik a legjobban tiikrozi a véleményedet.)

Soronként csak egy ovalist jeloljon be.

kilogramm (ird a lenti

*

*

*

Rendkivil taszité

| Rendkiviil vonzé

Szerinted te: *
Soronként csak egy ovalist jeloljon be.

() Nagyon csinos

(:} Nem nagyon csinos

() Eléggé csinos

() Egyaltalén nem csinos

() Atlagos vaay

() Nem gondolsz a kinézetedre
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46. Hany kozeli baratod van? *

Soronként csak egy ovalist jelaljon be.

(__) Egy sem
(1

2

() avagytobb
(__) Egyéb:

47. MNehéz vagy konnyd 0j baratokat szerezned? *

Soronként csak egy ovalist jeldljon be.

'

() Nagyen kénnyd
) Kénnyi
() Nehéz

s

() Magyon nehéz

48. Milyen gyakran toltotted az idGt a barataiddal kdzvetlenil iskola utan a
tavoktatas bevezetése elott?

Soronként csak egy ovalist jeldljon be.

B' Mozt ninczen bardtom

[ ) Hetente egyszer vagy kevesebbszer
(") hetente 2-3 napat

(__) hetente 4-5 napat

.-'

() Egyéb:
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49. Milyen gyakran toltttesz iddt a barataiddal jelenleg, a tavoktatas bevezetése
ota?

Soronként csak egy ovalist jeldljon be.

-

I Most nincsen bardtom

o,

—
C

J Hetente egyszer vagy kevesebbszer

:} hetente 2-3 napot
) hetente 4-5 napot

50. Milyen formaban tartasz kapcsolatot, toltdtesz idot barataiddal jelenleqg, a
tavoktatas bevezetése ota?

Soronként csak egy ovalist jeldljon be.

() Személyesen
() Tiibbryire személyesen
() személyesen és online

=

() Tébbnyire online

e

() Szinte csak online

() Egyeéb:

51. Altaldban hetente mennyi estét téltéttél egyitt a barataiddal a tavoktatas
bevezetése elitt?

Eoronkent csak egy ovalist jeldljon be.

estét estét

52. Altaldaban hetente mennyi estét toltéttél a képermnyd eldtt { TV, laptop,
okostelefon stb.) a tavoktatas bevezetése eldtt?

Eoronkent csak egy ovalist jeloljon be.

estét estét
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53. Altalaban hetente mennyi estét tltottél a képemyd eldtt { TV, laptop,
okostelefon stb.) a tavoktatas bevezetése dta?

Soronkent csak egy ovalist jeloljon be.

estét eslél

54. Maganyosnak érzed magad? *
Soronként csak egy ovalist jeldljon be.
() Nem
i ) lgen, néha
(" lgen, eléggé gyakran

() lgen, nagyon gyakran

j—
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35.

Kérlek jeldlj be I minden olyan allitasnal, amely IGAZ rad, és az H-4t minden

olyannal, amely HAMIS rad.

Valassza ki az osszesel, amely ervenyes.

lgaz

Hamis

Jobb lesz, ha

feladonm, mert nem —
tudom jobba tenni a —
dolgokat srimamra

[

Amikor a dolgok

kiseqit a tudat, hogy
nern maradhatnak igy

MNem tudom

10 éwery bediil_

Elég idém van

viégrehajtani azokat a
dolgokat, amelyeket a [ ]

Azt varom, hogy a
jinedben abban legypek
sikerez, ami a

A jiwiim stitéinek —
tifinik mekem. ]

Azt varom, hogy tBbb
jd dolgot kapok ar —
éleitdl, mint az dilag —

Mem tarok
sriineteket; nincs
okorm, hogy higgyek a

felkészitenek a
jinvdirmire.

Amit eldre latok
magarnmal
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inkdbb a

Mem hiszem, hogy azt
kapom, amit igazin

Amiikar eldretekintek
a jéwabe, azt virem,
hagy boldogabb

A dolgok egyszenten
csak nem dqy

alakulnak, ahogy én

Hatalmas hitermn van a

akaArmit is akarmi.

Nincs igazén értelme

megsrerzésdvel, amit
sreretndk, mert
valdsziniileg nem
kapom meg.
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56. Akovetkezo kérdéseknél jelold be minden egyes allitdsban, hogy mennyire u
gyakran érezted a leirt szempontokat.

Soronként csak egy ovalist jeloljon be.

Soha Ritkan Néha  Gyakran

Osszhangban érzem
magam a koriilsttem {
IévS emberekkel.

Hidnyolom a barati — — P s
./ . )

térsasagot S . Nt
Nincs senki, akihez — — ) —
fordulhatnék. S — —t —t
Nem érzem

maganyosnak O O O O
magam.

Egy csoport tagjanak — O — —
érzem magam. b — e ~—’
Sok a kézdés bennem — — — —
és akdmyezetemben. @— @ — = —
Tobbé nem allok O — = =
Az érdekiddési

kdrdmet és az — —_— — )
eszméimet nem s b st —
osztja a kdmyezetem.

ey @ o o e
Vannak hozzadm kizel — — e Sty
4li6 emberek. - <
MeliGzéttnek érzem O = O O
A tarsasagi

kapcsolataim D = @) @B
feliletesek.

Senki nem ismer — - — S
i ! v 3 R0 | o
Elszigeteltnek érzem / I )
magam masokisl = >
Akdor talalok - o O
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Vannak olyanok, akik

igazén megénenek o O QO O
EFREnm.

ennyire elzékézotan. | — @ — ) (D
Az ernbenek

kdriildtem vannak, de C D C) () )
mem velem.

Vannak olyanok,

akikkel o O O O
besrélgethetek.

Vannak olyanok, — — Y —
akikhezr fordulhatok . ot e e

Mi édesanyad legmagasabb iskolai végzettsége?

Soronként csak egy ovalist jeldljon be.

) Nem fejezte be kizépiskolai tanulményait
() Készépiskalal végzetiséggel rendelkezik

[ ) Walamilyen felstfoki végzettséggel rendelkezik

I

" ) Nem tudom

(__) Egyéb:

L___“I' Féiskolai, egyetemi véegzetséggel rendelkezik

58. Mi édesapad legmagasabb iskolai végzetisége?

Soronként csak egy ovalist jeldljon be.

lf:} Mem fejezte be kézépiskolal tanulmanyait
() Keszépiskolal végzettségael rendelkezik
() Walamilyen felséfoki végzetisdggel rendelkezik

lf:} Féiskolai, egyetemi végzetséggel rendelkezik

i Merm tudom

() Egyéb:
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59. Mely telepiilésen élsz jelenleg?
Valassza ki az dzsszesel, amely ervenyes.

|:| Nagyvarosban
|:| Varozhan

[ ] Vidéken (kéizel a nagyvéroshoz)
|:| Falun, tanyan (tavol a nagyvarostal)

60. Mely telepiilés fajtan szeretnél élni?

Valassza ki az ozszesel, amely efvenyes.

|_] Nagyvarosban
|_| Varozhan

| | Vidéken (ktizel a nagyvaroshoz)
| | Falun, tanyén (tévol a nagyvarostal)

61. Mit gondolsz, milyen madban €l a csaladod? *
Soronként csak egy ovalist jeldljon be.
[ ) Magyon j& madban
() Elfogadhatdan
() Ktzepesen
() Valtakozdan
() Nem j6 médban

62. Altaldban, hogyan érzed magad? *
Soronként csak egy ovalist jeldljon be.

[ ) Magyon jbl
() Nem érzem |6l magam

() Nemigazan érzem magam jol

(__) Sohasem érzem |6 magam
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Appendix 2

AfFa
PANNONUALMI FOAPATSAG

NI D2C

Befogad6 nyilatkozat

Alulirotd, Hardi Tilusz OSB, a Magyar Beneds Kongregiacid Pannonhalmi Fonpatsdg
lenntartdsdban lévd oklatds intézmenyek Migurgatdjakeént nyilatkosom, hogy

a [écsi Tudomany Egyetem Doktori [skola keretein beldl zajlé. prof. Dr. [hisz Fecenc dltal
VCzotett,

. Kérddiv tavolratds bevererése eldtt és alatt végezern fizikai alvivitdsyof és jolétérzésrdl”

cimii online kérddives kutatdst @ lenntartasunkban  1év  oklalisi  inlézményekben'

engedélyezem és lefol ylatisahaz hozzagirulok.

TA Maogyar Beneés Kongregdeid Pannonhalmi Foapdisdg [enntartdsdban 1évd oktatdsi
intézmeények:

Pannenhalmi Beneés Gimnéazium és Szakkollégium

Pannonhalmi Szent Benedek Altalinos Iskola és Alapfoki Mivészeti Iskola

Szent Benedek Technikum, Szakképzo Iskola, Kozépiskola & Alapfoki Mivészeti
[skala Budndrsi Taginléménye

Szenr Benedek Technikum, Szakképzd Iskola. Kézépiskola és Alapfoki Miivészeti
Iskola Budapesti Tagintézmény

Szenl Benedek Technikum, Szakképed Iskola, Kozépiskola és Alaploka Muvészetd
Tskola Szegedi Taginnézmény

Szent Benedek Technikum, Szakképad Tskala, Kosdpiskola &8 Alaploka Mivészen
Isknla Miskolei Tagintézmény

Balatonfilredi Szent Benedek Gimnazium, Technikum, Szakképzt Iskala és Kollégium
Kiskunfélegyhazi Szent Benedek PG Két Tanitdsi Nyelvd Technikum és Kellégium
Szegedi Szent Benedek School of Business Technikum

Parnmonhalmi Fdapétsag Mararcmete-Hidegkiti Okvumenikus Altalénos Iskeldia

Kelt, Pannonhalma, 2021 év dprilis hé 22.nap /0 0 ;
cadrigh I e

oktalasi igazgatd

ulairds és p.h

it w2k gTo 262 el chialashiLaamaticaaadnsil b vt 0L e AR TCART S AL P o e, 20 Pannha A, van o

Famunhaiis rdepesap OKTATAS ICSAZGATOSAS

119



Appendix 3

BELEEGYEZO NYILATKOZAT (online)

Alabbi beleegyez6 nyilatkozat szovege megegyezik a kijdrdsi korldatozdsok és az elektronikai
tavoktatds egyiittes hatasa a kozépiskoldsok fizikai teljesitményére, motivdiciojdara online
kérdéivben kozolt hozzéajaruld nyilatkozat és sziiléi hozzéjarulas szovegével.

Kijelentem, hogy a vizsgalat céljarol és jellegérol kielégitd tajékoztatast kaptam. A
vizsgalatokhoz val6d hozzajaruldsomért anyagi ellenszolgaltatidst sem én, sem hozzatartozém
nem kapott. Tudomasul veszem, hogy azonositdsomra alkalmas személyi adatokat a vizsgalat
vezetdje bizalmasan kezeli, azokba a kisérlet lebonyolitdsaban részt vevd személyeken kiviil
masoknak nem enged betekintést. Tudomasul veszem, hogy a vizsgalati adatok kutatasi és nem
diagnosztikai célokat szolganak, ilyen jellegli szakvéleményre a vizsgélatok elvégzését
kovetden igényt nem tdmasztok. *

igen —nem
A sziileimnek beszéltem a kutatasrol €s beleegyeztek, hogy részt vegyek benne. igen-nem

Igazolom, hogy a fenti nyilatkozat megegyezik fent nevezett online kérdéivben
megfogalmazott és kozolni kivant nyilatkozat szovegezésével.

Gy6r. 2021. marcius 18.
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Appendix 4

SZULOI LEVEL ES BELEEGYEZO NYILATKOZAT
AZ ISKOLA CIIMIE .ot e e e e e e, Datum
Tisztelt Sziil6 vagy Gondviseld!

Iskolai online felmérés: a ,, Kérddiv tavoktatds bevezetése elitt és alatt végezett fizikai
aktivitdsrol és jolétérzésrol”

Ezuaton tajékoztatom, hogy iskoldnkat kivalasztottak egy olyan felmérésben valo részvételre,
melyet a Pécsi Tudomany Egyetem ETI Doktori Iskola végez
Az online kérddiv célja naprakész informacidkat gylijteni a gyerekek €s fiatalok tavoktatas
bevezetése elott és alatt végezett fizikai aktivitasrol és jolétérzésével kapcsolatban. A kérddivet
a didkok — a tavoktatds okan — az online térben toltik majd ki, ez hozzavetdleg 15 percet vesz
majd igénybe. A vélaszok alapjan sem egyének, sem egyes iskolak nem lesznek azonosithatok,
¢s a felmérés keretében nem gytiijtenek bizalmas adatokat.
Iskolank elfogadta a felkérést a felmérésben val6 részvételre, mivel hisziink abban, hogy annak
eredményei diakjaink javat szolgaljdk majd. Ezért halas lennék, ha On kitoltené a lenti
beleegyezési nyilatkozatot, és azt kitoltve .................. -ig visszakiildené iskolankba.
Amennyiben barmilyen kérdése lenne, kérem, forduljon iskolankhoz bizalommal!
Tamogatasat eldre is kdszonom!
Tisztelettel:

Iskolaigazgato

Iskolai online felmérés: a ,, Kérddiv tavoktatds bevezetése elott és alatt végezett fizikai
aktivitasrol és jolétérzésrol”

Sziil61 beleegyezd nyilatkozat

Engedélyezem, hogy gyermekem részt vegyen az Eurdpai iskolai felmérés: IKT az
oktatasban cimii kutatasban.

Kt e
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Appendix 5

Tajékoztato és Beleegyezo Nyilatkozat (online vizsgalat)

18. életévét betoltott személy részére

On egy tudomanyos kutatdsban vesz részt, amelynek vezetdije a ,, Kérddiv tavoktatds bevezetése
elott és alatt végezett fizikai aktivitasrol és jolétérzésrol” elnevezésii dokumentumban
nevesitett személy.

Jelen vizsgalat célja a karantén eldtti €s alatti sportolasi szokasok dsszefiiggéseinek vizsgalata.
A kutatdsban val6 részvétel teljesen onkéntes, az adatok feldolgozasa névteleniil, statisztikai
jelleggel torténik, az eredmények kizarolag tudomanyos szempontokat szolgalnak.

A feladatok soran lehetdség van annak megszakitasara, hogy az ne legyen farasztd. A
vizsgalatot barmikor indoklds nélkiil akar végleg is megszakithatja, vagy a kérdések
megvalaszolasat megtagadhatja. A vizsgalatban tortént részvételért anyagi javadalmazas nem
jar.

A vizsgélat soran kérdésekre kell valaszolni. A kitoltés kb. 10-15 percet vesz igénybe.

A kutatds soran kapott eredményekrél késobb publikacio(k) jelenik (jelennek) meg, és
tudomanyos konferencidkon keriilnek ismertetésre. Ezekrdl a kivansagnak megfeleléen szobeli
vagy irasos tajékoztatast adunk.

A kutatasban az adatokat névteleniil gyujtjiik, és mas személyes adatat sem rogzitjiik.
Szigoruan bizalmasan kezeliink minden olyan informécidt; amit a kutatas keretén beliil
gylijtiink Ossze. A kutatds sordn nyert adatokat koddal ellatva biztonsagos szdmitogépen
Orizziik. Az egyéni kddot minden esetben a kutatasban résztvevd munkatars adja, csak 6 ismeri
és O fér hozzajuk. A kutatas soran nyert adatokon statisztikai elemzéseket végziink, amelyekbdl
egyetlen résztvevo azonossaga sem allapithaté meg.

A vizsgalat eredményérdl orvosi jellegli zarojelentés, laborlelet nem késziil.

A tovabblépéssel hozzajarul ahhoz, hogy a vizsgilat soran az Onrél felvett, személye
azonositasara nem alkalmas adatokat kutatdsi célra felhasznaljuk, illetve, hogy mas kutatok
szdmara is hozzaférhetOk legyenek. Fenntartom a jogot arra, hogy a vizsgalat soran annak

folytatasatol barmikor elallhassak. Ilyen esetben a rolam addig felvett adatokat tor6lni kell.

Kijelentem, hogy 18 éves elmultam, a kutatasban vald részvételem koriilményeirdl részletes
tajékoztatast kaptam, a feltételekkel egyetértek, a részvételt vallalom.

() igen () nem
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Appendix 6

TOBORZO (online)

Kedves Tanulok!

Egy tudomanyos kutatés részesei lehettek.
A kutatas vezetdje a Prof- Dr. IThdasz; Ferenc az PTE ETK Doktori Iskola egyetemi tanara
munkatarsaival a ,Kérdoiv tivoktatis bevezetése eldtt és alatt vegzett fizikai aktivitasrol és

jolétérzésrol” végez felmérést.

Jelen kutatas célja a tavoktatas bevezetése elétt és alatt végzett fizikai aktivitasotokra és jolétérzésetekre
iranyul.

A vizsgélat online kérddives formaban zajlik, kérdésekre kell valaszolnotok. A kapott
eredményt rogton megtudhatjatok és segitiink az értelmezésében.

A kutatasban valo részvétel teljesen Onkéntes és névtelen. A feladatok soran lehet6ség van annak
megszakitasara, hogy az ne legyen farasztd. A vizsgalatot barmikor indoklas nélkiil akar végleg is
megszakithato. A vizsgalatban tortént részvételért anyagi javadalmazas nem jar. A kitoltés kb. 5 percet
vesz igénybe.

A felmérés adatait rogzitjiik és abbol tudomanyos cikkek és egyetemi szakdolgozat késziil.

Az iskola féigazgatoja irdsban hozzjarult, sziileitek aldirasukkal igazoltak, hogy engedélyezi
a kutatasban valo részvételeteket.

Koszonjiik a segitségeteket!

Udvozlettel: PTE ETK doktoranduszai
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DOKTORI ERTEKEZES BENYUJTASA ES NYILATKOZAT A DOLGOZAT
EREDETISEGEROL
Alulirott

név: KATONA ZSOLT BALINT

sziiletési név: KATONA ZSOLT BALINT
anyja neve: ZASZLOS ILONA ANIKO
sziiletési hely, id6: GYOR, 1968.07.26.

The impact of the COVID -19 pandemic on the health behaviour of Hungarian secondary school
students during the distance learning period ciml doktori értekezésemet a mai napon benytjtom
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Egyuttal nyilatkozom, hogy jelen eljaras sordn benyujtott doktori értekezésemet

- korabban mas doktori iskolaba (sem hazai, sem kiilfoldi egyetemen) nem nyujtottam be,
- fokozatszerzési eljarasra jelentkezésemet két éven beliil nem utasitottak el,

- az elmult két esztendOben nem volt sikertelen doktori eljarasom,

- 0t éven beliil doktori fokozatom visszavonasara nem keriilt sor,

- értekezésem Onalld6 munka, mas szellemi alkotasat sajatomként nem mutattam be, az
irodalmi hivatkozasok egyértelmiiek és teljesek, az értekezés elkészitésénél hamis vagy
hamisitott adatokat nem hasznaltam.

Tovabba nyilatkozom, hogy hozzjarulok a doktori értekezésem DOI azonositd
igényléséhez.

Datum: PECS, 2023.02.15.
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