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Abstract

Introduction: The main objective of our research was to measure the impact on health of isolation and online education due to the Covid-19
pandemic, and particularly risk behaviours and mental health in adolescents with low socioeconomic status.

Methods: We used an online questionnaire before (Q1) and after (Q2) the introduction of digital education, which was completed by
a total of 212 Hungarian secondary school students. We measured the prevalence of risk behaviours and psychosomatic symptoms:
subjective well-being, life satisfaction, self-esteem, sense of coherence, and changes in coping mechanisms among the students.

Results: Stable smoking (p = 0.316), alcohol consumption habits (p = 0.573), and cannabis use (p = 0.607) did not change significantly
between the two data sets. Psychosomatic symptoms (p = 0.111), life satisfaction (p = 0.727), self-esteem (p = 0.053) and sense of
coherence (p = 0.602) also showed no significant change. However, there was an increase in the level of subjective well-being (p = 0.017)
and in the proportion of those who used cognitive restructuring (p = 0.035) or problem-focused coping (p = 0.012) as coping mechanisms.
Conclusion: Digital education had no negative impact on the health indicators of the students with low socioeconomic status. There were
no significant changes in risk behaviours between the two surveys, while the students’ mental health changed in a positive direction in

several aspects.
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Introduction

Due to the breakout of the coronavirus pandemic in 2019, a
number of measures were taken in Hungary after March 2020
to prevent the spread of the virus. One such necessary and
drastic step was to close educational institutions. To ensure
the learning process was not compromised, online education
using technology was introduced. This and the opportunities
and difficulties of mixed learning have already been highlight-
ed in the past. With technological resources (computer, inter-
net, user skills, etc.), e-learning offers the possibility for any-
one to access the information they need, without being tied to
a specific location (Dziuban et al., 2018; Pitomber, 2021). In
addition to the possibilities of non-traditional education, the
unexpected situation also brought with it difficulties such as
the lack of teaching skills related to online education, the con-
version of educational materials into e-learning materials, the
problem of teaching and learning from home, and inadequate
material resources (Ali, 2020; Bao, 2020; Zhang et al., 2020).

School is not only a place for education, but also an oppor-
tunity to monitor the physical and mental health of young peo-
ple of school age, to build social relationships and to support
their socialisation — which was pushed into the background
with the outbreak of the pandemic. This changed the lives of
not only the students but also their parents, challenging their
psychological resources and affecting their daily activities and
interactions. As far as online education was concerned, the pu-
pils were given the task — among other things - of learning the
online curriculum, while parents took over the socialisation
role of the school, providing the only live, ‘present’ contact for
their children during lockdown. The pandemic brought some
families together, as parents could spend some time togeth-
er with their children.Yet for families that were already dys-
functional, the accumulation of daily interactions became a
new source of stress (Singh et al., 2020). Clearly, adaptation
to a change in situation varies from one individual to anoth-
er. Some research suggests that the pandemic increased the
amount of time young people spend in front of the screen,
while reducing leisure activities and meaningful time with
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friends, which are important factors for well-being (Chu et al.,
2010; Dunton et al., 2020; Eales et al., 2021; Ilari et al., 2022;
Nagata et al., 2020; 2021). Many studies have highlighted the
presence of increased anxiety and depression in young people
as a result of Covid-19 (Lee, 2020; Zhou, 2020), but others
have highlighted the positive effects of online education on
mental health, such as reduced somatic symptoms, lower per-
ceived stress, and increased satisfaction with learning (Bolatov
et al., 2020; Simon et al., 2022).

Previous research has shown that restrictions due to
health-related causes have unintended negative consequenc-
es for young people’s health (Lancet Child and Adolescent
Health, 2019). The psychological damage caused by the pan-
demic, such as increased distress, mood swings, irritability,
insomnia and depression, is now recognised as a fact (Brooks
et al, 2020; Rubin and Wessely, 2020; Salari et al., 2020; Wang
et al., 2011). However, the extent of this effect is influenced
by several factors, such as educational status, financial circum-
stances, and the presence of mental illness (Santomauro et al.,
2021; Singh et al., 2020).

Materials and methods

The main objective of our research was to assess the health
impact of the isolation and online education (caused by the
Covid-19 pandemic) on Hungarian adolescents of low socio-
economic status. Socioeconomic status can be interpreted in a
complex way, giving a picture of the individual’s socioeconomic
status and family background. To achieve our aim, we exam-
ined and compared the risk behaviours and mental health of
the chosen vocational school students and their correlations,
before and after almost a full academic year of digital educa-
tion.

Participants

The sampling procedure was non-random selection of classes.
The target group of our research were 9-10th grade students
at a vocational secondary school in Pécs. They were enrolled
in technical, vocational training, and vocational school edu-
cation. We worked with the same groups (classes) one school
year apart in both studies.

Recording the data

The first survey was carried out in September 2020 (Q1) and
the second in September 2021 (Q2). A total of 212 students
completed the online questionnaires under controlled condi-
tions in school. Of these, 114 students participated in the first
survey and 98 students in the second, due to lagging progress.
The directors of the institution and the parents also gave their
consent to the survey. Participation in the research was volun-
tary and anonymous. Our research was approved by the Re-
gional Research Ethics Committee (8212-PTE 2020; 8212-PTE
2021).

Measuring instruments

In addition to questions on sociodemographic data (class, gen-
der, age, place of residence, family structure, parents’ educa-
tional level, family financial situation), the self-administered
questionnaire also asked about risk-seeking behaviour (smok-
ing, alcohol, and drug use), using relevant questions from the
Health Behaviour in School-aged Children (Németh and Var-
nai, 2019) study. We wanted to know how often the students
smoked, on how many days in the last 30 days they had con-
sumed alcohol, how many times in the last 30 days they had

been drunk, and if they had ever used cannabis. Two catego-
ries of smoking were created: a stable smoker was defined as
a daily smoker, and a regular smoker as someone who smokes
at least once a week or more. For the questions on alcohol con-
sumption, we have separated the categories into never drunk
alcohol and consumed alcohol/got drunk at least once in the
last 30 days. For drug use, we measured the lifetime prevalence
of cannabis use. Respondents could indicate the frequency of
consumption for 1-30 days, from which two categories were
created: those who had never consumed and those who had
consumed at least once in their lifetime.

In addition, we measured the prevalence of psychosomatic
symptoms among the students in the past 6 months, and we
used questionnaires validated in Hungarian to assess mental
health indicators such as general well-being, life satisfaction,
self-esteem, sense of coherence, and conflict resolution. The
characteristics of the latter questionnaires and their internal
reliability are presented in Table 1.

Statistical analysis

In the analysis, frequencies were reported for categorical var-
iables and means, standard deviations and medians for con-
tinuous variables. The y?2 test was used to compare the prev-
alence of risk behaviour between the two data sets, while the
Mann-Whitney test was used to test the correlation between
different mental indicators and risky behaviour. The results
were evaluated using the SPSS 25.00 statistical program (IBM
Corp., Armonk, NY, USA), with 95% probability level.

Results

Sociodemographic data

The average age of the participants in the first survey was 16
years and in the second survey 17 years. As the institution is
a vocational school, a high proportion of boys participated
in the study. Almost half of the students live in a village or
small municipality, on average with three other people in the
same household. In the first survey, more than half of the sam-
ple did not live in a two-parent family, a proportion that fell
slightly by the second survey period. More than a quarter of
the sample lived in a single-parent family in the first survey
and nearly a fifth in the second survey. The resulting decrease,
however, showed up as a surplus in the two-parent family and
in other categories, indicating a rapid change in family cohabi-
tation patterns. The parents’ educational attainment was only
below secondary level in 60-70% of both surveys. The sample
is largely self-reported to be living in below average financial
conditions, which did not show significant variation due to
isolation and its effects. Sociodemographic data for the two
surveys are presented in Table 2.

Risk behaviour

The number of stable smokers (daily smoking) accounted for
more than a third of the sample in the first survey, with a slight
decrease in the post-online education survey. The proportion
of regular smokers (at least once a week and once a day) was
also close to half of the sample, with a similar decline after re-
turning from online education. The trend is the opposite for
alcohol consumption compared to smoking. More than half of
the sample had consumed alcohol in the month before the first
survey, with a minimal increase in the second survey. There
was also an increase in getting drunk, and this rate is also close
to half the sample. Looking at the prevalence of cannabis use
in the sample, there is a minimal increase in the post-online
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education period compared to the first survey. Stable smoking cannabis use (p = 0.607) were not significantly influenced by
(p = 0.316), regular smoking (p = 0.292), alcohol consumption online education. The data and results on risk behaviours are
habits (p = 0.573), frequency of getting drunk (0.590) and presented in Table 3.

Table 1. Characteristics of question sets on mental health

Cronbach alpha value

Ql(n=114) Q2(n=114)

Statements Values of the scale Score

Psychosomatic symptom scale, 1 = seldom or never, 5 = almost

Németh and Varnai (2019) 9 daily 9-45 0.837 0.799
WHO Well-being questionnaire 0 = not at all characteristic,

(WBI-5-H), Susanszky et al. (2006) g 3 = totally characteristic =l B2 .
Satisfaction with life scale (SWLS-H), 1 = strongly disagree,

Martos et al. (2014) ? 7 = strongly agree D i) e
Rosenberg self-esteem scale (RSES-H), 10 (5 w1t}.1 reverse 1 = strongly disagree, 10-40 0.866 0.855
Sallay et al. (2014) scoring) 4 = strongly agree

The .Setnse of coherence scale (SOC-13), 13 (5 w1t}.1 reverse scale from 1 to 72 with variable 13-91 0.828 0.705
Balajti et al. (2007) scoring) endpoints

Ways of coping questionnaire, _ : _ q

Rézsa et al. (2017) 16 0 = not typical, 3 = very typical 0.770 0.840
« Cognitive restructuring 7 0-21

« Stress reduction 3 0-9

+ Problem-focused coping 4 0-12

« Passive coping 2 0-6

Table 2. Sociodemographic data in the examined samples

Q1 (n=114) Q2 (n=114)

Age 16.00 years (1.896) 16.91 years (1.985)
Gender

boy 92.1% 92.9%

girl 7.9% 7.1%
Residence

county seat/town 52.6% 52.0%

village/small municipality 47.4% 48.0%
Number of persons living in the household 4.18 persons (1.314) 4.31 persons (1.335)
Family structure (23)

two-parent family (two biological parents) 48.2% 55.1%

single-parent family (one biological parent) 26.3% 17.4%

restructured family (one biological parent and their new partner) 22.8% 21.4%

other 2.7% 6.1%
Financial situation

below average 2.6% 5.1%

average 75.4% 72.4%

above average 21.9% 22.4%
Mother’s educational level n=101 n=92

below secondary level 58.4% 65.2%

secondary level 27.7% 20.7%

tertiary 13.9% 14.1%
Father’s educational level n=98 n =88

below secondary level 68.4% 70.5%

secondary level 28.6% 23.9%

tertiary 3.1% 5.7%
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Table 3. Prevalence of risk behaviours in the samples tested

Ql(n=114) Q2 n=114)

Stable smoker

yes 40.4% 33.7%

no 59.6% 66.3%
Regular smoker

yes 43.9% 36.7%

no 56.1% 63.3%
Consumed alcohol in the last 30 days

never 39.5% 35.7%

at least once 60.5% 64.3%
Being drunk in the last 30 days

never 58.8% 55.1%

at least once 41.2% 44.9%
Cannabis use

never 83.3% 80.6%

at least once 16.7% 19.4%

Mental health indicators

In general, there was an improvement in the second data col-
lection compared to the situation before one academic year of
online education for most mental indicators, but not all indi-
cators showed significant changes. Although the prevalence of
psychosomatic symptoms increased, there was no significant
difference before and after online education (p = 0.111). Stu-
dents’ overall well-being increased significantly after online
education ended (0.017), while their life satisfaction did not
decrease significantly (0.727). The students’ self-esteem and
sense of coherence also increased, but no significant improve-
ment was found for these indicators (p = 0.053; p = 0.602). In
terms of the students’ ability to resolve conflicts, there was a
significant increase in the proportion of students using cogni-
tive restructuring (p = 0.035) and problem-focused approach-
es (p = 0.012). There is no significant change between the two
data sets for those using stress reduction (p = 0.499) and pas-
sive coping (p = 0.839) as a coping strategy. Detailed results on
mental indicators are presented in Table 4.

Table 4. Characteristics of mental health indicators in the sample

Q1 Q2
Average, st dev. Median Average, st dev. Median

Psychosomatic symptom scale 16.4 +7.55 15.1 17.4 +6.65 17.0
WBI-5 8.4 +3.02 8.0 9.5 +3.68 9.0
SWLS-H 24.9+7.23 26.0 24.4+7.64 25.5
RSES-H 28.5+6.03 29.0 30.1+6.94 30.5
SOC-13 56.4 +13.29 54.0 57.1+11.20 57.0
Ways of coping questionnaire

« Cognitive restructuring 11.6 +4.38 12.0 13.0+4.55 13.0
« Stress reduction 2.8 +2.52 3.0 3.0 £2.52 3.0
+ Problem-focused coping 6.1+2.85 6.0 6.9 +2.85 7.0
« Passive coping 14+142 1.0 1.5+1.65 1.0

The correlation between mental health and risk
behaviour

To measure the relationship between mental health and risk
behaviours, we present our results by highlighting one ele-
ment from each of the groups of health risk behaviours.

Before online education

In the period before the introduction of online education,
our results suggest that students who reported a higher pro-
portion of psychosomatic symptoms tended to have a higher
proportion of daily smoking (p = 0.025). These students also
have higher rates of cannabis use (p < 0.001). Adolescents
with low wellbeing were more likely to be stable smokers
(p=0.028) and use cannabis (p < 0.001). Students reportingless
satisfaction with life had a higher proportion of daily smoking
(p = 0.018) and cannabis derivative use (p = 0.020). The lev-
el of coherence was lower in those who were stable smokers
(p < 0.001) and had used cannabis derivatives (p = 0.004). Since
stress reduction as coping also essentially includes elements
that fall within the listed health risk behaviours, a significant
correlation was found for each of these elements. Thus, those

who preferred this coping method in the first survey period
tended to have higher rates of daily smoking (p < 0.001), alco-
hol consumption in the month prior to the survey (p = 0.003),
and cannabis use (p < 0.001).

Returning from online education
Upon returning from online education, students who report-
ed higher rates of psychosomatic symptoms tended to have
consumed alcohol more often (p = 0.016) in the past 30 days.
Higher rates of cannabis use (p = 0.050) were found for stu-
dents with a negative life satisfaction, which was also found for
students with a lower sense of coherence (p = 0.009). Students
who preferred tension reduction in the second data collection
period had higher rates of daily smoking (p < 0.001) and can-
nabis derivative use (p = 0.018). In our study, more people who
used problem-focused coping were cannabis users (p = 0.044).
Adolescents who use passive coping tend to have higher rates
of daily smoking (p = 0.006).

Detailed results on the association between mental health
and risk behaviour are presented in Table 5.
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Table 5. Correlations between mental health and risk behaviour in the two surveys

F
=&
L = Stable smoking P-value Alcohol in the last P-value Cannabisuse P-value
Mental indicators = 7 30 days
i
o<
Yes No Yes No Yes No
e Q1 183:812 150678 0025 172+7.84 1529+7.01 0143 222831 153:6.87  0.001
symptom scale Q2 18.3 +7.79 17.0+5.91 0.557 18.6+6.63 1534+6.23 0.016 20.3+8.67 16.8+5.93 0.124
WHO Wellbeing =~ Q1 7.8+327  89+273 0028 817313 89+279 0075 61+307 89279  0.001
scale Q2 08 2 B.58) 9.4+3.76 0.697 9.2 +3.32 10.2 +4.22 0.141 83+4.15 9.8 +3.52 0.128
R T Q1 27.7+6.00 292+6.02 0214 284+599 287+614 0687 268:678 289:585 0222
esteem scale Q2 28.8+7.04 30.9+6.83 0.105 29.5+713 31.1+6.57 0.302 27.5+735 30.7+6.75 0.070
Q1 22.9 +7.65 26.4 +6.53 0.018 240+742  26.2+6.80 0.130 21.0+857 256+6.71 0.020
Life satisfaction
Q2 226 +7.71 25.4 +7.47 0.056 244+700 24.5+8.79 0.613 21.26+8.40 25.2+7.30 0.050
Sense of coherence Q1 522+12.56 59.7+12.98 0.001 56.3:12.97 56.6+13.91 0463 48.8+12.01 58.0+13.06 0.004
questionnaire Q2 553+10.80 581+11.39 0.114 55.9+9.89 59.2+13.12 0.267 51.5+732 584+11.58 0.009
Conflict solving
questionnaire
@i Q1  113%475 11.9+4.09 0438 11.7:427 11.5:458 0940 10.6+515 11.9:421 0455
restructuring Q2 14.2+ 4.05 12.4+4.71 0.088 13.1+4.21 12.9+5.17 0.932 13.8+5.54 12.9+4.30 0.407
Q1 4.0+224 1.8+1.98 0.001 3.3+2.38 2.0+2.05 0.003 4.3+219 2.5+226 0.001
Stress reduction
Q2 4.5+2.29 22+228 0.001 3.3+248 2.6 +2.57 0.165 44 +281 2.7+234 0.018
Problem-focused Q1 63275  59%230 0353  62:256  58:242 0371 54%338 62:229 0397
coping Q2 7.5+2.76 6.6 + 2.86 0.105 7.0+2.93 6.8+2.73 0.584 8.0+3.10 6.7+2.75 0.044
Q1 2.7+1.78 1.3+1.28 0.418 1.55+1.49 1.2+1.32 0.361 1.9+1.43 1.3+1.41 0.078
Passive coping
Q2 1.6 +1.59 11+1.48 0.006 1.59+1.71 1.4+1.57 0.857 2.2+1.87 1.3+1.57 0.060

Discussion

Compared to the European average reported in the HBSC
study (Vai¢itinas et al.,, 2022), our adolescent sample has a
high proportion of daily and regular smokers, as well as a high
proportion of alcohol drinkers and those who got drunk in the
month prior to the survey. During our research, the prevalence
of each type of health risk behaviour changed, although not
significantly. Like many other studies, the change does not
show a consistent picture, as the use of risk behaviours has
a multidimensional background, and their emergence and
change are influenced by several other mental and social fac-
tors. In our study, the proportion of adolescents who smoked
shows a minimal decrease during Covid, which is in line with
other research on adolescents (Gaiha et al., 2020). Social dis-
tancing has had a minimal effect on alcohol consumption,
getting drunk, and cannabis use among young people in the
study. Research on alcohol consumption patterns has shown
mixed results, but in several cases the upward trend we have
mentioned is apparent (Chodkiewicz et al, 2020; Dumas et al.,
2020; Kapetanovic et al., 2021; Shapiro et al., 2022). The prev-
alence of illegal substance use in the examined population dur-
ing the Covid period has been demonstrated by other research
(Shrof et al., 2022).

The students in the study had significantly higher subjec-
tive well-being ratings in the second data collection, and the
positive change in self-esteem was also close to significant.

This somewhat contradicts the previous research results, al-
though experts have emphasised in several cases that, for
example, adolescents’ sleep quality improved, contributing to
positive changes in their well-being and quality of life (Dragun
etal., 2020; Kerekes et al., 2021). The proportion of those who
predominantly used cognitive restructuring and problem-fo-
cused coping as coping strategies was also significantly higher
after the online education ended. Another example of how to
circumvent and avoid problems is the research of Pigaiani et
al. (2020) and Tirk et al. (2021), in which, for example, ado-
lescents have adapted their daily routines to the changed situ-
ation and have adapted their schedules to the online education
generated by the pandemic.

In the study of Pigaiani et al. (2020), the researchers also
emphasise the positive finding that a large proportion of ado-
lescents made their feelings known to their parents and reas-
sessed their parent-child and sibling relationships, while Tiirk
et al. (2021) linked adolescents’ active coping to their physical
health.

There is now evidence of a link between poor mental
health and risk behaviours (Kaess et al., 2014). Our research
showed that, before the year of online education, students
with poorer mental health had been more likely to engage in
all health risk behaviours. In contrast to previous research
(Cao et al,, 2020; Kenney et al., 2018), the adolescents we
studied did not show as much variation in smoking, alcohol
consumption, and cannabis use by mental status after the end
of online education.
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Limitations of the research

The Covid-19 pandemic was present prior to the one academ-
ic year of digital education, and this may have affected the
baseline data. We did not examine individual characteristics,
school support, or family relationships, which may also have
had an impact on the indicators we examined. In our study,
the low number of items in each sub-sample is due to the spec-
ificity of the target group, which limits the conclusions that
can be drawn. Our sample is non-representative, which makes
the conclusions drawn primarily applicable to the study group.

Conclusion

The aim of our study was to assess the mental health of Hun-
garian secondary school students with low socioeconomic
status before and after the long-term school closure. In addi-
tion, both data sets examined adolescents’ health risk behav-
iours and their changes and association with their subjective
well-being, life satisfaction, self-esteem, sense of coherence
and coping mechanisms.

Overall, school closures have affected the students’ mental
health and risk behaviours to varying degrees and in different
ways. There was no significant change in any of the risk be-
haviours examined between the two surveys, but there was a
significant increase in the students’ subjective well-being and
in the proportion of students who preferred cognitive restruc-
turing and problem-focused coping as coping strategies. In
addition, their self-esteem and sense of coherence increased,
although not significantly. The mental health of the students
we studied was strongly associated with the prevalence of
risky behaviours. Overall, poorer mental health is more often
associated with high rates of smoking, alcohol consumption,
getting drunk and drug use, but the periods before and after
closing the schools vary greatly. In the period before online
education, poorer mental health was associated with stronger
risk behaviour, and the same was observed for a smaller pro-
portion of mental indicators in the period after returning from
online education.

Examining the two data sets, we can state that the men-
tal health and attitudes towards health-harming behaviours
of the Hungarian adolescents with low socioeconomic status
were not negatively affected by one school year of school clo-
sure. There may be several reasons for this. With the introduc-
tion of online education, the desire to conform to school peers
has been eliminated through less interaction. At the same
time, less contact has also reduced the incidence of bullying
in school. With its permissive attitude, online education mini-
mised the learning burden and changed the ways and means of
assessment. The home environment, although not socio-eco-
nomically advantageous, is a safe environment for students,
in which, if there is a good parent-child relationship, a relative
lack of stress can be experienced. For more than 50% of the
students who commuted, the burden of getting to school and
managing their lives (e.g., meals) was lifted, while the “con-
stant control” at home helped them to reduce smoking, for
example, and the social distance gave them time to reframe
their problems and solve them effectively. Taking all this into
account, their subjective well-being, an important factor for
quality of life, did not decrease when the institutions opened.

Although the Covid-19 pandemic periodically fades out,
it is now a part of our lives, and its long-term consequences
are not yet known. Even though our target group is not in an
advantageous situation from a socioeconomic perspective,
our research showed that the closure of schools only negative-

ly affected a few aspects of mental health among the studied
Hungarian students, and in the absence of direct experience of
school stress, resulted in more positive changes.
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