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Background: Social exclusion usually contributes to an increased vulnerability to mental health
problems and risky health behaviors. This study aims to identify the role of health behavior in
the increased risk of depressive symptoms among adolescents during the coronavirus pandemic
in Hungary.

Methods: A total of 705 high school students participated in our study (M = 15.9 years; SD =
1.19). The self-administered questionnaire included items about sociodemographics, eating habits,
physical activity, sedentary behavior, and substance use. Depressive symptoms were measured
using the short version of the Child Depression Inventory. Descriptive statistics and binary logistic
regression were used to analyze our results.

Results: Daily fruit and vegetable consumption was reported by 21.7% and 22.4% of respondents,
respectively. The proportion of the respondents reporting daily sweets consumption stood at
13.2%, daily soft drinks consumption was 12.3%, and daily energy drink consumption tallied
to 4.5%. More than one-third of the sample (35.5%) reported having breakfast every school day,
which rose to 68.1% of the sample reporting breakfast on both weekend days. The rate of students
engaged in daily physical activity was 6.5%, while 86.1% of them reported more than four hours
screen time in a day. In addition, despite the mandatory confinement, a notable percentage of
adolescents engaged in substance use. Consistent with previous studies, girls had a higher risk
of depression. Low levels of physical activity and high levels of screen time — as well as alcohol
and drug use — were associated with a high risk of depression.

Conclusions: We believe our study provided useful information on adolescent health behaviors
that can lead to adolescents’ depression, and that maintaining physical activity can prevent it even
in these unusual circumstances.
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1. Introduction

The coronavirus (COVID-19) epidemic has affected daily life worldwide; Hungary,
like many other countries, applied several restrictions to slow the spread of the virus
through increased social distancing. The restrictions impacted offices, restaurants,
cinemas, sports facilities, and schools since the governments closed down such ser-
vices. While these regulations might have helped slow the epidemic, social isolation
during the quarantine increased vulnerability to mental health problems and risky
health behaviors (e.g., BATES et al. 2020). Several studies reported psychological and
behavioral effects, such as increased stress, anxiety, or insomnia (e.g., PAPPA et al.
2020). Furthermore, a high risk of depression was also found in many cases (e.g.,
CHEN et al. 2020). In addition, these variables are strongly associated and co-occur:
there is a close correlation between depression and other behavioral problems due
to elevated stress levels (CARROLL et al. 2020).

Many factors can be associated with depression, including sociodemographics:
socioeconomic status, gender, educational level, and income (e.g., ASSArI 2017).
A close connection exists between depression and health behavior, such as eating
habits (LEe & ALLEN 2021), substance use (HODDER et al. 2016), physical activity,
and sedentary behavior (FENG et al. 2014). These associations were also found in
coronavirus related studies. DuaN and colleagues (2020) found that gender, age,
place of residence, education level, and family status were correlated with depression
and anxiety in an adolescent sample during the COVID-19 pandemic.

The association between eating behavior and depression has been well docu-
mented (LEE & ALLEN 2021). Several studies found negative changes in meal routines
during the lockdown period. For example, CARROLL and colleagues (2020) report-
ed increased snack consumption and more cooking time. Another study done by
AMMAR and colleagues (2020) found similar changes. They reported unhealthier
meal patterns (AMMAR et al. 2020). According to SIDOR and Rzywmsk1 (2020), half of
the examined adults reported eating more than usual during the quarantine regime.
The ‘stay-at-home’ period also has a role in adolescents’ lifestyle and their eating
habits. School closure was found as a mediator for the lack of appetite (Jiao et al.
2020), with a significant reduction in daily fruit and vegetable consumption being
reported as well (LOPEZ-BUENO et al. 2020). We might hypothesize that changes
in their eating behavior could affect their mental well-being and depression during
this period; however, there is a lack of studies about the role of eating habits in
depression among adolescents.

Another important factor that may contribute to a lower level of mental well-be-
ing is physical activity (P1EH et al. 2020), since the lack of it may increase the risk
factor development (e.g., AOUN et al. 2019; HODDER et al. 2016). Parallel with the
reduction of social interactions and the lockdown of sports facilities, there was a
decrease in levels of physical activity and an increase in sedentary behavior (BATES
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et al. 2020). It is well established that physical activity has a protective role against
depression (FENG et al. 2014). Not surprisingly, most studies report that significant
decreases in physical exercise and increased screen time were associated with a higher
tendency to depressive symptoms (ZHOU et al. 2020). A similar trend was reported
in Hungary as well. Acs and colleagues (2020) surveyed university students to rate
their level of physical activity and sedentary behavior before and after the quarantine
mandate was ordered. They found that physical activity was significantly lower and
sedentary behavior was significantly higher during home confinement. Another study
by MORVAY-SEY and colleagues (2020) found that vigorous physical activity decreased
by 40 minutes per week in the first wave of the pandemic. KovAcs and colleagues
found similar results involving adolescents (2021). According to their study, only
one out of five children met the WHO (World Health Organisation 2013) guidelines.

Empirical evidence exists that a lack of social interactions could lead to elevated
levels of substance use, with both being associated with mental health problems
such as depression (FAIRBAIRN & SAYETTE 2014). Lack of social networks, mental
health problems, and substance use can form a vicious cycle. Isolated individuals are
more likely to abuse drugs (HAWKLEY & Cacioppo 2010), smoke cigarettes (DYAL
& VALENTE 2015), and use alcohol (CANHAM et al. 2016). Studies associated with
the pandemic support these findings. For example, CZEISLER and colleagues (2020)
found increased substance use to be a coping mechanism for the stress or emotions
related to the economic impacts of the COVID-19 epidemic (e.g., unpaid holiday,
job loss). However, a lack of empirical investigation exists for substance use among
adolescents during the pandemic. Recent research on this topic showed that while
the percentage of adolescents who used substances decreased, the frequency of use
increased among Canadian adolescents (Dumas et al. 2020).

These research findings suggest that it would be important to investigate cor-
relates of depression, such as eating behaviors, physical activity, or substance use,
during the ‘stay-at-home’ period. We assume that there is a close connection between
depression and health behaviors. Learning more about the role of health behaviors in
depressive symptoms may be particularly important since a high level of depression
is associated with coronavirus symptoms (RAN et al. 2020), and certain forms of
unhealthy behaviors can affect the progression of COVID-19 as well (e.g., smoking
is a risk factor for the progression of COVID-19; PATANAVANICH & GLANTZ 2020).

Furthermore, the long-term effects of the pandemic on health behavior are still
unknown. The Hungarian government ordered remote learning for high schools in
the first wave (from March 17 to June 15, 2020) and the second wave (from November
11 to May 10, 2021) of the pandemic (MonNosTORI 2021). Thus, the students were
away from school approximately half of the academic year. We assume these unusual
circumstances could affect both their health behavior and mental health.

Based on the literature and findings from previous studies, the primary goals of
this study were twofold. First, this study aimed to explore the prevalence of health
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behaviors such as healthy eating habits, physical activity, sedentary behavior, and
substance use during the ‘stay-at-home’ era. Second, since developing depressive
symptoms often increases in such challenging situations (BHATIA & BHATIA 2007),
we aimed to identify the role that sociodemographics and health behaviors (eating
behavior and physical activity and substance use) might play in elevating the risk of
depressive symptomatology in a sample of Hungarian adolescents after governmental
restrictions were applied.

2. Material and methods

2.1. Sample and procedure

Ethical approval for this study was sought and obtained from the university’s
Institutional Review Board. The survey was launched three weeks after the Hun-
garian government ordered school closure for the high schools. Thus, the data
collection occurred from December 6 to December 20, 2020. The online survey
was voluntary, and recruitment occurred via social media (e.g., Facebook). It took
approximately ten minutes to complete. In the survey instructions, the participants
were asked to think about their activities, eating behavior, and substance use in the
‘stay-at-home’ period. The participants were ensured that the data was collected
anonymously without IP addresses, GPS tracking, and no identifying data such
as names were collected. All the participants provided informed consent online to
participate in the study. A total of 719 high school students completed our online
survey. However, 14 students were removed due to a failure to complete the survey
correctly. Thus, our final sample involved 705 adolescents ranging from 14 to 19
years old. It included 264 boys (M = 15.8 years; SD = 1.09) and 441 girls (M =
16.0 years; SD = 1.27).

2.2. Measures

The survey in the present study was based on the questionnaire of the International
Health Behavior in School-aged Children (HBSC) survey. HBSC is a cross-national
study of adolescent health and well-being that examines several health behaviors
factors such as eating behavior, oral health, injuries, physical activity, sedentary
behavior, body image, and bullying (INCHLEY et al. 2020). Our study included
only the following topics: eating behavior, physical activity, sedentary behavior
and substance use. Besides these, the self-administered questionnaire included
socio-demographic data (e.g., age, gender, education, and family background) and
questions about depressive symptomatology.
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2.2.1. Eating habits

Eating habits were measured with specific questions from the Hungarian version
of the HBSC questionnaire (NEMETH 2014), such as ‘How many times a week do
you consume: fruit/vegetables/sweets/soft drinks (e.g., cola)/energy drinks?’ The
response categories were: never, less than once a week, two to four times a week,
five to six times a week, once a day, and more than once a day. These variables
were dichotomized as ‘once a day or more’ and ‘less than once a day’ and daily
food/drink consumption was determined.

Besides eating habits, the frequency of having breakfast was asked with the
question ‘How do you usually have breakfast on school days/on the weekends?’
(Response categories for weekdays were: never/one day/two days/three days/four
days/five days; for the weekends: never/only on one day/on both days). Responses
that indicated daily breakfast consumption (five days/on both days) were used to
create dichotomized variables similar to the food/drink consumption measures.

2.2.2. Physical activity and sedentary behavior

Physical activity and screen time were determined from specific items from the
HBSC study. The following questions measured physical activity: ‘Over the past 7
days, on how many days were you physically active for a total of at least 60 min per
day? Please add up all the time you spent in physical activity each day.” (BoBAKOVA
et al. 2015, 61). The response categories ranged from 0 to 7; however, it was recoded
for analysis as follows: 7 days a week; 5—6 days; 3—4 days; 1-2 days; none.
Sedentary behavior was measured by screen time activities. The students were
asked to estimate their screen time in the last seven days (e.g., ‘How many hours a
day do you spend using electronic devices such as a computer, tablet or smartphone”).
Response categories were from 0 to more than seven hours (NEMETH 2014), and
were categorized as the following: less than 1 hour; 2-3 hours; 4 or more hours.

2.2.3. Substance use

Smoking, alcohol use, and drug abuse were measured with separate single questions,
a standard method among researchers to assess substance use (e.g., BEHROUZ &
AacHI 2017; HARAKEH et al. 2012). The students were asked to think about their
time during the ‘stay-at-home’ period and indicate their frequency of these types
of substance use. Answer categories were coded as ‘daily’; ‘less than once a week’;
‘at least once a week’; ‘never’. The variables were dichotomized as never used and
occasional/daily use in the ‘stay-at-home’ period.
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2.2.4. Child Depression Inventory

Depressive symptoms were measured with a short version of the Child Depression
Inventory (CDI) based on the Health Behavior of School-Aged Children (HBSC)
studies (KOLTS 2014). This version provided a possibility of comparing data with
a national representative sample. The scale contained eight items. Each was scored
on a three-point scale and then coded from 0 to 2 (0 = not at all; 1= moderate; 2 =
severe) for each symptom type (e.g., sadness, suicidal thoughts). The total scores
on the CDI range from 0 to 16. The final result was dichotomized to identify low
and high levels of depressive symptoms. Based on previous studies, a score of 4
differentiated between children who had a high risk of depression from those with a
low risk of depression (KOLT6 2014). Thus, our sample was divided into two groups
(low risk of depression; high risk of depression). The scale’s internal consistency
showed good reliability in this study (Cronbach’s alpha = 0.85).

2.3. Statistical analysis

After the data collection, SPSS for Windows 24.0 was used for data analysis. Be-
sides descriptive statistics (e.g., means, standard deviations, absolute and relative
frequencies), the Chi-square test was used to see the significant associations in eating
behavior, physical activity, screen time, substance use, and depressive symptoms.
Furthermore, we used binary logistic regression to estimate odds ratio (OR) and
95% confidence interval (CI) for detecting the predictive value of each factor of
the high risk of depressive symptomatology, including sociodemographic variables,
eating behavior, physical activity, screen time, and substance use. A p-value of 0.05
was used to define statistical significance.

3. Results

The recruited participants (N = 705) come from different regions of Hungary:
14.2% lived in the capital, 26.3% in bigger cities (> 100,000 inhabitants), 32.4% in
smaller cities (< 100,000 inhabitants), and the rest in rural areas (27.1%). Most of the
students lived with their parents (67.0%), and 73.5% of participants live in family
residences. The students were asked to indicate the subjective financial status of
their families: 68.6% of the sample rated themselves as middle-class; 20.9% rated
themselves as upper-middle-class; 7.4% rated themselves as lower-middle-class;
1.8% rated themselves as upper-class; 1.3% rated themselves as lower class. The
students were also asked about the positive coronavirus test result: 95.6% of the
participants reported a negative result or had never been tested, and 4.4% of the
sample reported positive results on their COVID-19 test.
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Table 1 displays the absolute and relative frequencies of eating behavior,
physical activity, sedentary behavior, substance use, and depressive symptoms for
the participants. Daily fruit and vegetable consumption was reported by 21.7% and
22.4% of respondents respectively, with the girls being significantly more likely to
eat fruits and vegetables than the boys (p <.005). The proportion of the sample that
consumed daily sweets was 13.2%, daily soft drinks was 12.3%, and daily energy
drinks was 4.5%. We did not find any gender differences between the consumption
of sweets (p = 0.67), soft drinks (p = 0.20), and energy drinks (p = 0.71). 35.5% of
the sample was reported having breakfast every school day during the ‘stay-at-home’
era. On the weekends, the proportion that reported having breakfast on both days
rises to 68.1%. There were no gender differences in having breakfast on weekdays
(p = 0.18) and weekends (p = 0.41) as well.

A total of 99 (14.0%) students were not engaged in any physical activity during
the mandatory confinement. 27.7% exercised at least one hour on one or two days
a week. Over one in three of the participants did some physical activity for at least
one hour on three or four days per week (36.7%). 15.0% of them did at least an hour
of training in five or six days. Only 6.5% of the sample exercised at least one hour
daily. Gender differences in physical activity showed that boys had significantly
more days of participating in any physical activity for at least an hour (p <.005).
We asked the participants about their screen time: 86.1% of them spent four or
more hours on screen (e.g., tablets, PC, etc.) in the ‘stay-at-home’ period. Gender
differences were found in screen time: the girls spent significantly more time in
front of the screen than boys (p < .005).

The frequencies of substance use showed that 80.1% of the sample did not
smoke during the ‘stay-at-home’ period. However, 19.9% reported that they smoked
occasionally or daily. More than half of the students (58.6%) did not drink any alcohol,
but 41.4% of the participants reported daily or occasional alcohol consumption. Most
of the participants (97.0%) did not use any illegal drugs (e.g., marijuana). Significant
gender differences were found only in illegal drug use in our sample. The boys
were significantly more likely to report illegal drug use in the ‘stay-at-home’ period
than girls (p < .005).

Finally, in terms of depressive symptoms, more than half of the sample reported
a low risk of depression (54.6%), and 45.4% of the adolescents belonged to the
high-risk group exhibiting depressive symptoms. Significant gender differences
appeared in the risk of depressive symptoms, as well: girls were more likely to
belong to the high-risk group (p <.005).
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Table 1
The sample characteristics of eating behavior, physical activity, sedentary behavior, sub-
stance use and depressive symptoms in the ‘stay-home’ period

Variable Total (n = 705) Boys (n = 264) Girls (n = 441) p-value
Daily fruit consumption during the ‘stay-home’ period <.005
Yes 21.7% (n = 153) 17.8% (n =47) 24.0% (n = 106)
No 78.3% (n=552) 82.% (n=217) 76.0% (n=335)
Daily vegetable consumption during the ‘stay-home’ period <.005
Yes 21.4% (n=151) 17.0% (n = 45) 24.0% (n = 106)
No 78.6% (n = 554) 83.0% (n=219) 76.0% (n=335)
Daily sweets consumption during the ‘stay-home’period 0.67
Yes 13.2% (n=93) 12.5% (n=33) 13.6% (n = 60)
No 86.8% (n=612) 87.5% (n=231) 86.4% (n=381)
Daily soft drink consumption during the ‘stay-home’ period 0.20
Yes 12.3% (n =87) 14.3% (n = 38) 11.1% (n = 49)
No 87.7% (n=618) 85.6% (n=226) 88.9% (n=392)
Daily energy drink consumption during the ‘stay-home’ period 0.71
Yes 4.5% (n=32) 4.1% (n=11) 4.8% (n=21)
No 95.5% (n=705) 95.% (n =264) 95.2% (n = 441)
Daily breakfast on weekdays during ‘stay-home’ period 0.18
Yes 35.5% (n=250) 41.3% (n=109) 32.0% (n=141)
No 65.5% (n=455) 58.7% (n = 155) 68.0% (n =300)
Duaily breakfast at the weekends during ‘stay-home’ period 0.41
Yes 68.1% (n = 480) 72.7% (n=192) 65.3% (n=288)
No 31.9% (n=225) 27.3% (n=72) 34.7% (n=153)
Physical activity during the ‘stay-home’ period <.001
None 14.0% (n =99) 13.6% (n=36) 14.3% (n = 63)
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1-2 days 27.7% (n=195)

34 days 36.7% (n =259)

5-6 days 15.0% (n = 106)
7 days a week 6.5% (n = 46)

Screen time during the ‘stay-home’ period

Less than 1 hour 4.1% (n=29)
2-3 hour 9.8% (n = 69)
4 or more hour 86.1% (n=607)

Tobacco smoking during the ‘stay-home’ period
Never 80.1% (n =565)
Occasionally/daily 19.9% (n = 140)
Alcohol consumption during the ‘stay-home’ period
Never 58.6% (n=413)
Occasionally/daily 41.4% (n=292)
Drug abuse during the ‘stay-home’ period
Never 97.0% (n = 684)
Occasionally/daily 3.0% (n=21)
Depressive symptoms during the ‘stay-home’ period
Low risk of depression 54.6% (n =383)

High risk of depression 45.4% (n=318)

22.7% (n = 60)

34.1% (n = 90)

18.9% (n = 50)

10.6% (n = 28)

6.8% (n = 18)

14.4% (n = 38)

78.8% (n = 208)

79.3% (n=209)

21.7% (n = 55)

56.1% (n = 148)

43.9% (n=116)

95.1% (n=251)

5.0% (n=13)

69.2% (n = 184)

30.3% (n = 80)

30.6% (n = 135)

38.3% (n = 169)

12.7% (n = 56)

4.1% (n=18)

2.5% (n=11)

7.0% (n=31)

90.5% (n = 399)

80.7% (n = 356)

19.3% (n=121)

60.1% (n = 265)

39.9% (n = 176)

98.2% (n = 433)

1.9% (n =9)

45.5% (n = 199)

54.5% (n = 238)

<.001

0.61

0.29

<.001

107

Note. Chi-square tests.

Table 2 presents the results of the binary logistic regression analysis on the
high risk of depression by sociodemographics. Girls had a significantly higher risk
for depressive symptoms than boys (OR, 4.20 [95% CI, 2.94—6.01]). Depressive
symptoms were also associated with the place of residence during the ‘stay-at-home’
period. Participants who lived in bigger cities (> 100,000 inhabitants) had a 1.75
odds ratio (95% CI, 1.03-2.96) in having a higher risk of depressive symptoms
compared to those who resided in rural places.
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Table 2
0Odds of high risk of depression by sociodemographics in the ‘stay-home’ period
Variable OR (95% CI) P-value
Gender
Boy 1 (reference)
Girl 4.20 (2.94-6.01) <.001
Age
14-15 1 (reference)
16-17 0.93 (0.64-1.24) 0.70
18-19 0.75 (0.42-1.37) 0.36
Living with both parents
Yes 1 (reference)
No 1.08 (0.70-1.58) 0.69
Living in family house
Yes 1 (reference)
No 1.10(0.68-1.79) 0.68
Place of residence
Rural 1 (reference)
<100000 city 1.52 (0.76-3.03) 0.23
>100000 city 1.75 (1.03-2.96) <.005
Capital 1.53 (0.96-2.46) 0.06
Financial status
Upper-class 1 (reference)
Upper-middle-class 1.56 (0.38-6.42) 0.53
Middle-class 1.85 (0.46-7.35) 0.37
Lower middle-class 1.05 (0.23-4.48) 0.94
Lower 0.74 (0.08-6.17) 0.78
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Positive COVID test
No 1 (reference)

Yes 0.93 (0.39-2.13) 0.90

Note. Binary logistic regression analysis. OR: Odds Ratio 95% CI: 95% Confidence Intervals.

Table 3 shows the odds involving the high risk of depression by health behaviors.
Students who never participated in physical activities had a significantly higher
risk for depression compared to those who exercised daily (OR, 3.10 [95% CI,
1.45-6.65]). One to 2 days (OR, 2.55 [95% CI, 1.30-5.00]) and 3—4 days (OR, 2.10
[95% CI, 1.09—4.03]) of physical activity has also increased the odds of the high risk
for depression compared to those who exercised daily. More hours of daily screen
time were associated with high depression symptoms (OR, 2.27 [95% CI, 1.14—4.61]).

Table 3
Odds of high risk of depression by eating behavior, physical activity and sedentary
behavior in the ‘stay-home’ period

Variable OR (95% CI) P-value

Daily fruit consumption

Yes 1 (reference)

No 1.08 (0.62-1.63) 0.97
Daily vegetable consumption

Yes 1 (reference)

No 1.10 (0.63-1.67) 0.89
Daily sweets consumption

Yes 1 (reference)

No 1.02 (0.60-1.74) 0.93
Daily soft drink consumption

Yes 1 (reference)

No 1.30 (0.75-1.24) 0.30

Daily energy drink consumption
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Yes
No
Duaily breakfast
Yes
No
Breakfast at the weekends
Yes
No

Physical Activity
7 days a week
5-6 days
34 days
1-2 days
none

Screen time

Less than 1 hour
2-3 hours

4 or more hours

T. BERKI & B. F. PIKO

1 (reference)

1.36 (0.62-2.98)

1 (reference)

1.16 (0.68-2.01)

1 (reference)

1.21 (0.84-1.70)

1 (reference)
1.70 (0.83-3.47)
2.10 (1.09-4.03)
2.55 (1.30-5.00)

3.10 (1.45-6.65)

1 (reference)
1.72 (0.87-3.40)

2.27(1.14-4.61)

0.42

0.42

<.05

<.05

<.05

<.05

Note. Binary logistic regression analysis. OR: Odds Ratio 95% CI: 95% Confidence Intervals.

Finally, in terms of substance use, occasional and daily alcohol consumption
(OR, 1.98 [95% CI, 1.41-2.78]) and drug use (OR, 4.97 [95% ClI, 1.40—-17.53]) increased

the risk of high depressive symptoms (7able 4).

Table 4
Odds of high risk of depression by substance use in the ‘stay-home’ period
Variable OR (95% CI) P-value
Tobacco smoking
Never 1 (reference)
Occasionally/daily 1.17 (0.76-1.80) 0.45
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Alcohol consumption

Never 1 (reference)
Occasionally/daily 1.98 (1.41-2.78) <.001
Drug abuse
Never 1 (reference)
Occasionally/daily 4.97 (1.40-17.53) <.05

Note. Binary logistic regression analysis. OR: Odds Ratio. 95% CI: 95% Confidence Intervals.

4. Discussion

This study aimed to explore health behavior and identify the role of sociodemo-
graphics, eating behavior, physical activity, sedentary behavior, and substance use
regarding depressive symptoms in Hungarian adolescents during the COVID-19
pandemic. The data were collected in the pandemic’s second wave while the students
were spending more than half of the year in remote study. Therefore, we aimed to
detect their eating habits, physical activities, sedentary behavior, substance use and
depressive symptoms during this difficult period. In particular, we wanted to explore
the role health behaviors may play in the risk of developing depressive symptoms
since the likelihood of developing depressive symptoms is often increased in such
challenging situations (BHATIA & BHATIA 2007).

Risk assessment in adolescence has been well established (e.g., VAN VOORHEES
et al. 2008). In our results, depressive symptoms were associated with gender, place
of residence, physical activity, screen time, and substance use. Our findings on gender
differences were consistent with previous epidemiological studies that girls were
at higher risk of depression than boys (e.g., PIEH et al. 2020; WANG et al. 2020). In
terms of other sociodemographic predictors of depression, only the place of residence
was significantly associated with a high risk of depressive symptoms in our study.
Previous researchers showed a higher risk for depression in urban areas (VIGoD et
al. 2013). Our results reflected this phenomenon; however, our findings were less
consistent. As it seems, living in smaller cities or rural places is a protective factor
against depression. While cities with more than 100,000 inhabitants significantly
increased depression, living in the capital (more than two million inhabitants) was not
reported as a significant predictor for high depressive symptoms. Empirical evidence
exists regarding the effects of urbanization on depression; however, studies suggest
that income has a mediating role on the association between place and depression
(Sampson et al. 2020). Since the capital is the financial center of Hungary, most
high-income families live here, which might provide protection against depressive
symptoms.

Eating habits and daily breakfast consumption were not significant predictors of
the high risk of depressive symptoms in our sample. On the contrary, healthy eating
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habits (e.g., eating more fruits and vegetables) were associated with depression in
previous studies (LEE & ALLEN 2021). One of the main benefits of remote schooling
was the decrease in sweet beverages and energy-dense food consumption (INCHLEY
et al. 2020; NEMETH 2014). It is a welcome result since the consumption of sweets
and sweetened beverages has been associated with obesity and cardiovascular risk
(Kavey 2010). However, we should acknowledge that fruit and vegetable consumption
was lower in our sample than in previous studies (INCHLEY et al. 2020). These results
are consistent with findings from the international literature about pandemic eating
habits, where researchers found unhealthy eating patterns (e.g., AMMAR et al. 2020).
This means that while consuming more fruits and vegetables remains essential for
young people’s mental health (LEE & ALLEN 2021), fruit and vegetable consumption
did not prove to be protective factors in our study. Although girls had a healthier
eating profile than boys, consuming significantly more fruits and vegetables in our
research, they were more likely to have high depressive symptoms. Other studies
found that meal routine (e.g., meal preparation, making more meals) was changed
during the pandemic period. This can have an impact on dietary habits, which we
did not measure. This change might also affect the risk of depressive symptoms
in the ‘stay-at-home’ period (CARROLL et al. 2020). Future studies should address
this phenomenon.

The role of physical activity is particularly relevant for mental health and
depression (VANKIM & NELSON 2013). We found significant associations between
physical activity, sedentary behavior, and the risk of depression, similar to previous
research (e.g., FENG et al. 2014; TAYLOR 2011). It seems that the risk of depression is
increasing while willingness to exercise is decreasing in our study. As mentioned
earlier, a global reduction of physical activity has impacted both adults and adoles-
cents (i.e., BATES et al. 2020; CHEN et al. 2020). This is true in our study as well;
only a small part of our sample participated in daily physical activity (6.5%) during
the lockdown. In comparison, daily physical activity stood at 16% in the HBSC
research in 2018 (INCHLEY et al. 2020). During this period, not only was in-school
physical education suspended, but the training for several sports were also canceled.
Taken together, these further reduced the opportunity and motivation to participate
in sports for the adolescent population. Previous studies showed the importance of
social interaction in sport motivation (ORR et al. 2018), which this period rendered
impossible. With a decreased physical activity, screen time significantly increased
compared with previous studies (NEMETH 2014) since the students often sat in front
of their computers all day. This result was expected, and similar trends were shown
in previous research. STIGLIC and VINER (2019) found higher depressive symptoms
and lower levels of quality of life among adolescents who spend more time in front
of a TV or a computer. Our results suggest that home-schooling might contribute
to a deterioration of adolescent mental health.
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Alcohol consumption and drug use increased the odds for the high risk of
depressive symptoms in our study. This result was not unexpected since the students
could not meet with their friends, many leisure activities were canceled, and the
‘stay-at-home’ orders turned their lives upside down. As mentioned earlier, the lack
of social interaction could lead to increased substance use associated with mental
health issues such as depression (FAIRBAIRN & SAYETTE 2014). Furthermore, it is
plausible that adolescents had more unstructured time, which can be associated
with problem behavior, including substance use (DuMas et al. 2020). Even though
alcohol consumption and drug use increased the risk of depression, use was still lower
compared to the HBSC study in 2018 (INCHLEY et al. 2020). Alcohol consumption
in their research was 51%, and in our research, 41% of the participants reported
drinking during the ‘stay-at-home’ period. Drug use was also reported as lower
compared to the HBSC results (INCHLEY et al. 2020; NEMETH 2014). We assume that
access to such substances was harder during the lockdown (CHIAPPINT et al. 2020).
Interestingly, smoking was not a predictor of the high risk of depression. There is
a declining trend in tobacco usage, which might explain our result. For example,
according to the HBSC study in 2014, 32% of adolescent boys (28% of the girls)
smoked in their last 30 days. This result was decreased in the HBSC study in 2018
to 25% (21% of the girls) (INCHLEY et al. 2020). In our study, 21% of the boys and
19% of the girls reported tobacco use in the ‘stay-at-home’ period.

5. Conclusions

In conclusion, our study’s most important findings are the following: 1) Girls had a
higher probability of depressive symptoms than boys in the ‘stay-at-home’ regime;
2) Physical activity appears to have had a protective role against a high risk of
developing depressive symptoms; 3) Screen time, alcohol consumption and drug
abuse were associated with an increased risk of depressive symptoms. Furthermore,
we believe our results suggest that the increased screen time during the ‘stay-at-
home’ era, the lack of daily physical activity and the use of alcohol and illegal drugs
may be associated with loneliness and they might have contributed to depressive
symptoms. Further research is needed to detect these associations.

Our study has limitations that need addressing: First, due to the convenience
sample, the generalizability of our results may be restricted. Second, the method of
data collection, namely, social media platforms, may narrow down the participation.
We must also acknowledge that our research was based on cross-sectional data. Thus,
causal interpretation is not possible. For example, alcohol or other substances are
often used as a way of self-medicating for depression. The measurement of sedentary
behavior was also a limitation since questions about screen time were developed
for non-pandemic times, hence our result might not have a high reliability. Another
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limitation of our study is the date of the data collection. According to TUCKER and
GILLILAND (2007), levels of physical activity vary with seasonality. Therefore,
our data collection in winter may contribute to the low level of physical activity.
Finally, without a clinical diagnosis, we cannot interpret our results in terms of
depression, only the risk of depressive symptoms. Future research should address
longitudinal design and examine changes over time to better understand the impact
of the COVID-19 pandemic on adolescent behavior and mental health. Furthermore,
future studies should focus on other aspects of health behavior and depression. For
example, it would be interesting to see how meal routine changes such as eating
more meals may affect depressive symptoms. Other psychological variables can also
be used in the future (e.g., loneliness). All in all, we believe our analysis provided
useful information on adolescent health behaviors and the role these might play in
the risk of depressive symptoms. We hope these results help professionals develop
programs or regulations for future pandemics and lockdowns, which might help
support adolescents’ mental wellbeing in similar unusual circumstances.
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