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Abstract

This study aimed to investigate the levels of depression and Generalized Anxiety
Disorder (GAD) among university students during the COVID-19 pandemic and
examine their relationship with physical activity and social interaction. Two groups
of university students were surveyed to assess depression, generalized anxiety,
physical activity, and social interaction at two different time points during the
pandemic. The initial survey was conducted in October/November 2020, following
a peak in contagions. A subset of participants was re-surveyed in January 2021
to enable longitudinal analysis. Findings indicated a positive correlation between
depression and generalized anxiety among both male and female participants.
Moreover, engaging in physical activity for more than two days a week and having
longer periods of social interaction were associated with lower levels of depres-
sion and anxiety. The second survey revealed a decrease in mental health symp-
toms among the participants. The study suggests that regular physical activity
and avoiding prolonged social isolation can have significant benefits for mental
health. The findings emphasize the importance of maintaining an active lifestyle
and fostering social connections, particularly during periods of crisis such as
the COVID-19 pandemic. These results have implications for promoting mental
well-being among university students and could inform the development of tar-
geted interventions to support mental health during similar challenging circum-
stances.

Keywords: COVID-19; Mental Health; Generalized Anxiety Disorder; Depression;
Physical activity; Social interaction

Resum
Aquest estudi pretenia investigar els nivells de depressié i trastorn d’ansietat ge-
neralitzada (TAG) entre els estudiants universitaris durant la pandémia de la CO-
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VID-19 i examinar la seva relacié amb l'activitat fisica i la interaccid social. Es van
enquestar dos grups d’estudiants universitaris per avaluar la depressio, 'ansietat
generalitzada, l'activitat fisica i la interaccié social en dos moments diferents
durant la pandemia. Lenquesta inicial es va realitzar a I'octubre/novembre del
2020, després d’'un pic de contagis. Un subconjunt de participants es va tornar a
enquestar el gener de 2021 per permetre I'analisi longitudinal. Els resultats van in-
dicar una correlacio positiva entre la depressio i I'ansietat generalitzada tant entre
homes com dones. A més, fer activitat fisica durant més de dos dies a la setmana
i tenir periodes més llargs d’interaccié social es van associar amb nivells més
baixos de depressid i ansietat. La segona enquesta va revelar una disminucié dels
simptomes de salut mental entre els participants. Lestudi suggereix que l'activitat
fisica regulari evitar I'aillament social prolongat poden tenir beneficis significatius
per a la salut mental. Les troballes subratllen la importancia de mantenir un estil
de vida actiu i fomentar les connexions socials, especialment durant els periodes
de crisi com la pandémia de la COVID-19. Aquests resultats tenen implicacions
per a la promocio del benestar mental entre els estudiants universitaris i podrien
informar el desenvolupament d’intervencions especifiques per donar suport a la
salut mental durant circumstancies dificils similars.

Paraules clau:
COVID-19; Salut Mental; Desordre d'Ansietat Generalitzada; Depressio; Activitat
Fisica; Interaccio social

Resumen

Este estudio tuvo como objetivo investigar los niveles de depresion y Trastorno
de Ansiedad Generalizada (TAG) entre estudiantes universitarios durante la pan-
demia de COVID-19 y examinar su relacién con la actividad fisica y la interaccion
social. Se encuest6 a dos grupos de estudiantes universitarios para evaluar la
depresidn, la ansiedad generalizada, la actividad fisica y la interaccién social en
dos momentos diferentes durante la pandemia. La encuesta inicial se realiz6 en
octubre/noviembre de 2020, luego de un pico de contagios. Se volvio a encuestar
a un subconjunto de participantes en enero de 2021 para permitir un analisis lon-
gitudinal. Los resultados indicaron una correlacion positiva entre la depresiény la
ansiedad generalizada entre los participantes masculinos y femeninos. Ademas,
realizar actividad fisica durante mas de dos dias a la semanay tener periodos mas
prolongados de interaccién social se asocié con niveles mas bajos de depresiony
ansiedad. La segunda encuesta reveld una disminucion en los sintomas de salud
mental entre los participantes. El estudio sugiere que la actividad fisica regular y
evitar el aislamiento social prolongado pueden tener beneficios significativos para
la salud mental. Los hallazgos enfatizan la importancia de mantener un estilo de
vida activo y fomentar las conexiones sociales, particularmente durante periodos
de crisis como la pandemia de COVID-19. Estos resultados tienen implicaciones
para promover el bienestar mental entre los estudiantes universitarios y podrian
informar el desarrollo de intervenciones especificas para apoyar la salud mental
durante circunstancias dificiles similares.

Palabras claves: COVID-19; Salud Mental; Desorden de Ansiedad Generalizada;
Depresidn; Actividad Fisica; Interaccién social
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Introduction

COVID 19 has had a dramatic effect globally. While it
is primarily recognized as a respiratory disorder, it is
becoming increasingly evident that the pandemic’s
psychological and social consequences, both direct
and indirect, are far-reaching and have the potential
to affect mental health in the present and future. Ge-
neralized Anxiety Disorder (GAD) is one of the most
common mental disorders. Depression is one of the
most prevalent and treatable mental disorders and is
regularly seen by a wide spectrum of healthcare pro-
viders, including mental health professionals. There
are many research studies that recorded GAD and
depression levels during the COVID-19 pandemic.
These levels were reported in studies of the general
population from countries as diverse as China, Hong
Kong, Greece, Argentina, Cypriot, Ireland, Austria,
Germany and the US™°. A significant adverse out-
come of the COVID-19 pandemic is the increased
likelihood of social isolation and loneliness. These
two factors are strongly associated with anxiety and
depression™1331417,

In our country, the government decreed a nationwi-
de lockdown on 18 March 2020. These restrictive
executive orders were renewed every two weeks
according to the epidemiological situation until 7th
November when the government decreed the end of
the lockdown™. During this period only essential ac-
tivities were permitted: essential shops were the only
ones allowed to be open and individuals had permis-
sion to leave their homes exclusively for demonstra-
ted necessities, such as health reasons, shopping for
basic needs and essential work™", On 7th November
2020, the total number of confirmed COVID-19 cases
in Argentina was 1.236.851 with 33.348 confirmed
deaths?.

A recent publication in our country highlighted
the sudden environmental impacts on affective sta-
tes a week after the lockdown, showing its more
significant impact on the young population?'. Here,
we are interested in evaluating the levels of GAD
and depression at the time of closing the lockdown,
after people have gone through almost 8 months of
policies that strongly restricted social interaction.
We are also interested in focusing the study on the
population of university students since there are so-
me inconsistent reports from different countries.

In China, moderate-severe scores are only around
3%"™ and, at the other extreme, in Bangladesh, mo-
derate-severe anxiety records show a prevalence
greater than 80%?22. Another study carried out in
Germany between March and May 2020, yielded a
percentage close to 25% of the population of young
people between 18 and 24 years old'. Owing to the
significant variability of these percentages, we de-
cided to carry out the work on university students
in our country considering a sample from our uni-
versity (Internal Group from ITBA) and another from
various universities (External Group). Then, after
the first survey from O Oct-Nov 2020, some partici-
pants answered the survey again in January 2021,
when the number of infected decreased. Thus, we
were able to perform cross-sectional and longitudi-
nal analyses of mental health during specific pan-
demic periods.

As defined by Marroquin and colleagues™ the
term “social distancing”, which could be conside-
red opposite to social interaction, comprises inter-
ventions spanning both public and private levels.
They included either “personal distancing” beha-
viours to reduce virus transmission (e.g., avoiding
physical contact or proximity with non-household
members reducing the use of shared public spa-
ces) or government-imposed stay-at-home po-
licies. Here, we asked the participants about the
moment they started interacting with people who
were not part of the home environment. That is the
moment of the year when they began to meet at
social gatherings.

On the other hand, physical activity is defined as
any bodily/corporal movement produced by skele-
tal muscles that results in energy expenditure?* It
was reported that walking, moderate, vigorous, and
total physical activity levels have been reduced du-
ring the COVID-19 pandemic confinements in uni-
versity students of different countries?*. Physical
activity is known to aid psychological well-being,
and it is a coping strategy during this pandemic. In
a recent review, it was concluded that performing
physical activity during COVID-19 is associated wi-
th less depression and anxiety?. In this work, we
survey our university students on the frequency
that they perform physical activity, and we contras-
ted it with the self-perceived levels of anxiety and
depression.
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Material and Methods

Participants, study design and procedure

Two different groups of university students between
18 and 30 years, residents of Metropolitan Area of
Buenos Aires (AMBA), Argentina were recruited to
participate in this study during the COVID-19 out-
break: 1- an Internal Group was recruited within the
Instituto Tecnoldgico de Buenos Aires, a Technologi-
cal University; 2- an External Group, more heteroge-
neous than the first one, recruited from students of
several Universities and careers, through the social
media. Using the Google Forms platform, both groups
were surveyed with the Generalized Anxiety Disor-
der-7 (GAD-7) and Patient Health Questionnaire-9
(PHQ-9) tests, as well as a questionnaire regarding
the number of days they performed physical activity
and the period they started social interaction. Data
was collected first in October/November 2020 (from
22nd October 2020 to 7th November 2020; Internal
Group, 128 students, 51% women; external group 132
students 53% women) and it was repeated in January
2021 for both groups (from 6th January 2021 to 14th
January 2021; Internal Group, 27 students, 62% wo-
men; External Group, 47 students, 61% women). The
subgroup of students that answered in both periods
was used for the longitudinal analysis. The AMBA is
a geographical region composed of the Autonomous
City of Buenos Aires and multiple political units of the
Buenos Aires province, which together compose the
most populated urban pole of the country.

Survey structure measures

Participants responded about personal information
in the first section of the survey. Both groups of uni-
versity students informed their name, surname, area
of residence (‘'AMBA’ or ‘Not AMBA), age (18’ up to
‘30’), gender (‘man’, ‘woman’ and ‘other’), an educa-
tion level (‘undergraduate university’ or ‘graduated’)
and another demographic characteristic. Then the
survey inquired whether they formed physical ac-
tivity, the grade of social interaction and perceived
levels of anxiety and depression.

Physical Activity

All participants were asked if they performed phy-
sical activity during COVID-19 outbreak in the last
14 days prior to the survey and how many times per
week they normally did it (from ‘0’ to ‘7"). Only acti-

vities that lasted at least 15 minutes or more were
considered, independently of the physical activity
intensity.

Social interaction information

Both groups were asked about the grade of social
interaction, that is, when they started to see, in a
non-virtual way, people outside their cohabiting
group, from ‘March 2020’ (month when restrictions
beganin Argentina) up to ‘November 2020’ in the first
data collection and up to January 2021’ in the second
data collection. Data obtained was classified in three
categories: Low social interaction (LSI, those people
who did not practiced Sl for 6 months or more), Me-
dium social interaction (MSI, people who practiced Sl
between 3 to 5 months), and High social interaction
(HSI, those who kept SI for 6 month or more). Virtual
ways of interaction were not considered given that all
participants declared virtual ways of social interac-
tion from the beginning of the pandemic.

Generalized anxiety symptoms

Generalized anxiety was assessed through the 7-item
Generalized Anxiety Disorder Scale®. This test mea-
sures symptoms over the last 2 weeks. It has been
reported that GAD-7 showed strong reliability and
validity in identifying probable DSM-IV generalized
anxiety disorder?, and it was used in different popu-
lations?%, Briefly, respondents reported their symp-
toms using a 4-point Likert rating scale ranging from
0 (not at all) to 3 (almost every day) such that the total
score ranges from 0 to 21. Scores of 0—4 are thou-
ght to represent minimal anxiety, 5-9 mild anxiety,
10-14 moderate anxiety, and 15-21 severe anxiety.
The reliability in this study was: 1_ October/Novem-
ber 2020, a=0.89 for Internal Group and a=0.88 for
External Group; 2_ January 2021, a=0.71 and a=0.88
for the Internal and External Groups, respectively.

Depression symptoms

Depression was assessed through the Patient Heal-
th Questionnaire®. PHQ-9 is a reliable and widely
validated measure for detecting depression symp-
toms®°®2, |ts nine items are based on DSM-IV diag-
nostic criteria for major depressive disorder?”. Brie-
fly, the participants reported their symptoms using
a 4-point Likert rating scale ranging from 0 (not at
all) to 3 (almost every day) such that the total score
ranges from 0 to 27. Scores of 0—4 suggest minimal
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depression, 5-9 mild depression, 10-14 moderate ges (%) for non-continuous variables (men, women),
depression, 15-19 moderately severe depression, and as means with standard error of the mean (SEM)
and 20-27 severe depression®.. In this study reliabi- for continuous variables (GAD-score from GAD-7, De-
lity was: 1- October/November 2020, a=0.85 for the pression score from PHQ-9 and mean day of weekly
Internal Group and a=0.74 for the External Group; 2- days of physical activity).

January 2021, a=0.82 and a=0.85 for the Internal and The correlation between GAD and depression during
External Groups, respectively). 2020 and 2021 was evaluated in the total population,

and for male and female students, using a Spearman
Ethical Considerations correlation analysis between these two mental health

This study was approved by the Students Department parameters. To assess the influence of gender and
of the Instituto Tecnoldgico de Buenos Aires, with the physical activity on states of GAD and Depression on

consent of The University authorities who felt inte- both populations, a series of paired sample tests (Wil-
rested in the psychological impact of the COVID-19 coxon test) (2020 vs 2021) were conducted.
pandemic in the students, to take actions directed In all cases, the differences between physical ac-

to attenuate this impact. Before answering the sur- tivity days per week were evaluated conducting a
vey, each participant was provided with an informed one-tailed Mann-Whitney analysis. For all the analy-
consent that had to be approved to participate in the sis, the differences were considered significant when
study. All procedures performed in this study were in p < 0.05 (a=0.05).
accordance with the ethical standards of the institu-
tional and/or national research committee and with Results
the Helsinki Declaration of 1975, as revised in 2008.

Our results show that the self-perceived levels of de-

Statistical analysis pression registered in October-November 2020 (from
All data were analysed using GraphPad Prism® 8.0.1 now on 2020) positively correlated with those of GAD
software. First, we calculated descriptive statistics in both genders and in both groups of students (Fig 1
for the sample, expressed as counts and percenta- A-F). The percentage of people with either moderate

Women

Total Population

INTERNAL GROUP
Depression score
Depression score
Depression score

T T T T T T T T T T
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20

GAD Score GAD Score GAD Score

Women

©
=
o
3
o

A Total Population

Depression score
o \.
Depression score

EXTERNAL GROUP
Depression score

T T T T T T T
5 10 15 20 0 5 10 15 20 0 5 10 15 20
GAD Score GAD Score GAD Score

o4

Figure 1. The levels of depression registered in 2020 positively correlate with those of GAD in both genders and popu-
lations of university students.

Top panel: Internal Group. Correlation between GAD and Depression scores in (A) the total population (n=128, r=0.669; ***
p<0.001), (B) the men population (n=63, r=0.597; *** p<0.001) and (C) the women population (n=65, r=0.621; *** p<0.0017).).
Bottom panel: External Group. Correlation between GAD and Depression score in (D) the total population (n=132, r=0.707;
**%p<0.001), (E) the men population (n=61, r=0.703; *** p<0.001) and (F) the women population (n=71, r=0.689; *** p<0.001).
In all cases a Spearman correlation analysis was performed.
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or severe GAD was 39% and 48% and with moderate
or severe depression 37% and 46% in the Internal and
External groups of students, respectively.

By analysing the relation between the frequency
of physical activity and the self-perception of men-
tal health, we observed that those individuals who
performed exercise more than twice a week report-
ed lower levels of GAD and depression, regardless
they belonged to the Internal (Fig 2 A-B) or the Ex-
ternal Group of students (Fig 2 E-F). In turn, we also
observed a relationship between the level of social
interaction and mood. In this case, we observed
that the Internal Group of students who kept high
social interaction (HSI, those who sustained SI for
six months or more) presented a significantly lower
self-perception of GAD and depression than those
who kept middle (MSI) and low (LSI) social interac-
tion (Fig 2 C-D). A similar, but not significant, trend
to decrease was observed in the GAD levels of the
students from the External Group (Fig 2 G).

A posterior gender analysis showed that GAD and
depression levels in the men of the Internal Group of
students were significantly lower than in the women
(Fig 3 A-B). Applying this gender analysis to the level
of physical activity and social interaction revealed
that women of this group exercised fewer days than
men (Fig 3 C; p<0.05) but kept equivalent levels of
social interaction (Fig 3 D). Indeed, a contingency
analysis revealed significant differences in the dis-
tribution of men and women according to the level of
physical activity (p<0.05): High physical activity (60%
men and 40% women); Low physical activity (39.66%
men and 60,39% women). On the contrary, none of
these differences was observed in the more hetero-
geneous External Group of students, where GAD and
depression levels were equivalent between genders
(Fig 3 E-F).

In January 2021 (from now on 2021) after a val-
ley of infected people and in the valley of registered
deaths, we repeated the survey. Here, the cross-sec-
tional analysis confirmed the positive correlation be-
tween GAD and depression in both the Internal (Fig
4 A-C) and the External (Fig 4 F-H) Groups of stu-
dents. Nevertheless, this time the analysis by gender
showed no differences between men and women in
neither of the groups (Fig 4D, E, |, J).

Finally, the longitudinal analysis, carried out with
those students who answered the surveys twice, re-
vealed that the levels of GAD and depression in 2021

were significantly lower than in 2020 for both the In-
ternal Group (Fig. 5 A, D) and the External Group (Fig
6 A, D). In the case of the Internal Group, the decrease
at the populational level was due to the lower records
observed in women students (Fig 5 C, F), which also
showed an increase in their weekly physical activity
compared to the first survey (Fig 5 H). In contrast to
women, the men of this group of students kept equiv-
alent levels of GAD, depression and physical activity
between the two periods (Fig 5 B, E, G). In the case
of the External Group, the decrease in GAD and de-
pression was observed in students of both genders
(Fig 6 B, C, E, F). However, this decrease was not as-
sociated with changes in the frequency of physical
activity (Fig 6 G, H).

Discussion

Depression and GAD represent distinct dimensions
of the mental health state; however, it is frequent to
see a high comorbidity in the symptoms of these
disorders®. The main findings of the present study,
performed in two groups of university students, re-
vealed a significant positive linear regression be-
tween the levels of GAD and depression in both men
and women. These data were obtained 8 months
after the COVID-19 pandemic was declared, after a
first peak of contagion and during the first peak of
deaths in the Buenos Aires Metropolitan Area, Ar-
gentina. The percentage of the students with either
moderate or severe GAD was 39% and 48% and with
moderate or severe depression 37% and 46% in the
Internal and External Groups, respectively. The per-
centage of subjects who declared social isolation of
at least 6 months (low social interaction) was 37% in
the Internal Group and 50% in the External one, while
those who reported a frequency of physical activity
greater than 2 times a week were 55% and 49%, res-
pectively. Our analysis showed a significant decrease
in the mean levels of GAD and depression associated
with both: a physical activity frequency greater than
twice a week as well as to high levels of social inte-
raction. Finally, a longitudinal subsample of students,
surveyed two months later when daily contagion ca-
ses had decreased by around 30% and the number
of daily deaths was in a minimum, showed that their
GAD and depression levels decreased significantly
with respect to the first survey.

As a starting point, we want to contextualize our
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results considering the prevalence of moderate-se-
vere levels of GAD and depression registered in
our country from the beginning of the lockdown.
In March 2020, a week after the lockdown began, a
prevalence of 35% for GAD and 52% for depression
was registered in a population of similar age to that
of our study?. Then, a survey conducted in April
2020, showed that 31.8% of the subjects reported
symptoms of anxiety and 27.5% of depression, al-
though here it was recorded in adults between 18 to
92 years old®. Also, there is data from April 2020 fo-
cusing on the study of depression and reported prev-
alence of 41% in young people aged 18 to 27 years,
while in June 2020 it was reported 58%%*. Here, the
values registered for Oct-Nov 2020 in the universi-
ty population were 39% and 48% for GAD and 37%
and 46% for depression in the Internal and External
Groups, respectively. This data suggests that in the
young population, the prevalence of GAD has shown
a slight but sustained increase and that depression
begins to show a slight decrease from the start of
the lockdown.

In the present work, we also performed a longitu-
dinal study in a subsample of participants. We ob-
served that both depression and GAD mean scores
significantly decreased in the second survey per-
formed two months later, probably reflecting the de-
crease in the fatality rates and the holiday period that
preceded that survey. On the other hand, a study con-
ducted in the United States in participants surveyed
to study these symptoms, earlier in the COVID-19
outbreak and a month later, showed an increase
in GAD and depression levels. Personal distancing
behaviour was associated with these increases™.
Also, the prevalence of depression and GAD increas-
es slightly in Spain, reaching 37%, 46% respectively,
when the authors relieved these data first at the peak
with approximately 8000 infections a day and then a
month later with half of infections®. Further studies
are necessary to understand how the progress of the
pandemic affects mental health.

There are multiple factors that could influence
psychological distress®%. In this work, we focused on
two of these, physical activity, and social interaction.
Regular physical activity is a key health behaviour re-
lated to a lower risk of mental disturbance®. Rebar
et al.*8, reported significant inverse associations be-
tween physical activity participation with depression
and anxiety levels in their meta-analysis performed in

2015. A similar scenario is being observed during the
COVID-19 pandemic. In that sense, Wolf et al.?* pu-
blished a systematic review showing that those per-
sons who reported a higher total time spent in mode-
rate to vigorous physical activity also had 12% to 32%
lower chances of presenting depressive symptoms
and 15-34% of presenting anxiety. In addition, other
studies carried out in adult people showed a signifi-
cant association of negative changes in the activity
scores with worse depression, anxiety and stress
during 20203%%,

Recent evidence shows that the amount of wal-
king, the level of moderate or vigorous physical ac-
tivity as well as the total exercise performed, have
been reduced during the COVID-19 pandemic confi-
nements in 3.500 university students from eight di-
fferent countries?. In a study carried out in Italy, it
was observed that in all age groups, there is a signifi-
cant reduction in the total physical activity observed
during COVID-19, even though this change was more
noticeable in men. Also, subjects classified as highly
active and moderately active showed a significant co-
rrelation between the change in total activity and the
Psychological General Well-Being Index, which inclu-
ded life domains like anxiety and depression®. Here,
we observed in a group of Argentinean university stu-
dents that performing physical activity more than twi-
ce a week was associated with a significant decrease
in the average GAD and depression scores. Moreover,
in the women of the Internal Group of Students, the
longitudinal study showed that the decrease in the
levels of these emotional states correlated with an in-
crease in their physical activity levels. In line with our
results, recent research performed a survey in Austria
and showed that the groups with GAD and depression
levels lower than 10 were enriched in subjects who
practice physical activity more than twice a week,
something that was not observed in the group with
moderate-severe scores®. Even more, another study
conducted in Spain revealed that people who perfor-
med daily exercise for two weeks before the surveys
presented reduced levels of depression and stress,
although this work was not focused on university
students®. Our results show that frequent physical
activity is associated with lower GAD and depression
scores in university students impacted by pandemic.

Polero et al.“' reviewed the recommendations
for performing physical activity during the pande-
mic. According to these studies, and in agreement
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with the WHO recommendations, they suggested
performing at least 150 min of moderate-intensity
or 75 min of vigorous physical activity per week.
In particular, the neurobiological mechanisms by
which physical activity affects the levels of anxiety,
reactivity to stress, depression and mood, include
the regulation of the hypothalamic-pituitary-adrenal
axis, effects on the endogenous opioid system and
the increase of the brain-derived neurotrophic factor
level*44 Thus, owing to the interruption of physical
activity routines due to anti-contagion policies, it is
worth noting the importance of promoting a chan-
ge of behaviour in exercise habits, including online
physical activity with friends or a virtual community,
which might work in favour of social support to con-
tinue these activities.

The other factor considered in this work, which
could influence psychological distress, was the so-
cial interaction. Our results suggested that the sub-
jects who kept high non-virtual social interaction pre-
sented lower self-perception of GAD and depression
than those of the groups with medium to low inte-
raction levels. These changes were mild in the Ex-
ternal Group of Students but marked in the Internal
one (about 3 to 5 points in the scores). A survey per-
formed by Marroquin et al." in 118 US participants
showed increases in GAD and depression associa-
ted with personal distancing behaviour. In that work,
the absolute changes in the symptoms were statisti-
cally significant but relatively modest (about 1 point
in the scores). Another work showed that the risk of
mental illness was higher among quarantined Chi-
na people than among the not quarantined, even in
unaffected areas™. Elevated psychological distress
was also found among quarantined Chinese respon-
dents during March 2020, which represented 12,5%
of the sample™. Some of the difficulties that make
the quarantine an anxious and depressive experien-
ce include the feeling of being confined, the sepa-
ration from family, the disruption of regular social
activities, the problem of not getting paid because
of missed work, and uncertainty regarding contrac-
ting the disease*'¢. So, after reviewing 24 studies,
Brooks et al.”> warn about the potential psychologi-
cal impact of the quarantine or the social isolation,
alerting that their duration period should be limited
to what is necessary in order to control the climax
of the pandemic.

Finally, some evidence reveals a greater psycho-

logical impact of COVID-19 on women, showing high-
er levels of stress, anxiety, and depression, compared
to men. The research of Fernandez et al.? performed
in Argentina supports this assertion. In our study, we
observed differences between genders only in the
Internal Group of students, where men declared few-
er symptoms of GAD and depression than women
in the survey from 2020. This result was associated
with a higher proportion of men students perform-
ing high physical activity compared to women of the
same group. On the other hand, a non-significant
but notorious trend to maintain high social interac-
tion was observed also in the men students of the
Internal Group. In addition, it is possible that other
factors unexplored during this study could also influ-
ence the difference in GAD and depression between
genders. It is worth noting that the gender differenc-
es in GAD, depression, physical activity, and social
interaction were not observed in the External Group
of students. A plausible explanation for this discrep-
ancy may have originated from the differences in ho-
mogeneity between these groups. While the Internal
Group was composed of confirmed students at a
technical university located in Buenos Aires city, the
External Group was composed of students at multi-
ple universities, which could be public or private, that
offer a wide range of careers (i.e. from philosophy
to medicine), and that are in distinct sections of the
Buenos Aires Metropolitan Area. Whereas studies
conducted in Greek, Cypriot and Ireland communi-
ties found some mood sexual dimorphism>7?, other
surveys performed on college students in China orin
1000 Australian people did not show such effects’,
However, in those works a low average score for anx-
iety and depression was found.

In summary, our study shows that University
students of the Buenos Aires Metropolitan Area in
Argentina had values of GAD and depression that
correlated in a linear and positive way in two differ-
ent time periods of the COVID-19 pandemic. In ad-
dition, longitudinal analysis revealed that GAD and
depression levels decreased in January 2021 when
daily contagion cases had decreased and during a
minimum of reported deaths. The analysis also re-
vealed that a frequency of physical activity higher
than twice a week was associated with a decrease
in the average score of these emotional states. It also
suggested that a higher social interaction was asso-
ciated with decreased levels of GAD and depression.
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Based on our results, we argue that governments
should consider the importance of physical exercise
and the social interactions in mental health of univer-
sity student, and therefore implement policies to pro-
mote these activities under health safety standards,
such as social distancing in open spaces, to restrict
the viral propagation.
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Figure 1. The levels of depression registered in 2020 positively correlate with those of GAD in both genders and popu-
lations of university students. Top panel: Internal Group. Correlation between GAD and Depression scores in (A) the total
population (n=128, r=0.669; *** p<0.001), (B) the men population (n=63, r=0.597; *** p<0.001) and (C) the women popula-
tion (n=65, r=0.621; *** p<0.001).). Bottom panel: External Group. Correlation between GAD and Depression score in (D)
the total population (n=132, r=0.707; ***p<0.001), (E) the men population (n=61, r=0.703; *** p<0.001) and (F) the women
population (n=71, r=0.689; *** p<0.001). In all cases a Spearman correlation analysis was performed.
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Figure 2. Higher physical activity frequency and longer periods of social interaction are associated with lower levels of
GAD and depression. Figures show the level of GAD and Depression scores, depicted as mean +/- SEM, based on the days
of physical activity per week (left panel) and the level of social interaction (right panel). (A) GAD and (B) Depression scores
in the Internal Group of students who performed physical activity up to 2 days per week (gray bars, n=70-65, respectively)
or between 3 to 7 (black bars, n=58); Mann-Whitney t-test, **p < 0.01, ***p < 0.001. (C) GAD and (D) Depression scores in
the Internal Group of students who kept Low (LSI, dark gray bars, n=47-47), Medium (MSlI, light gray bars, n=59-59) or a
High (HSI, black bars, n=22-22) Social Interaction; Kruskal-Wallis test analysis after One-way ANOVA, *p < 0.05. (E) GAD
and (F) Depression scores in the External Group of students who performed physical activity up to 2 days per week (gray
bars, n=74-74, respectively) or between 3 to 7 days (black bars, n=58); Student’s t-test, *p < 0.05, **p<0.01. (G) GAD and
(H) Depression scores in the External Group of students who kept Low (LSI, dark gray bars, n=66), Medium (MSI, light gray
bars, n=49) or High (HSI, black bars, n=16) Social Interaction (p > 0.05).
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Figure 3. Men students of the Internal Group had lower levels of GAD and depression, while performing more days of
physical activity, than women in the 2020. Top panel: Internal Group (men n=63, women n=65). Figures show (A) GAD
levels (*** p<0.001, Student’s t-test), (B) Depression levels (*** p<0.001, one-tailed Mann-Whitney), and (C) day of physical
activity (* p<0.05, one-tailed Mann-Whitney) expressed as mean +/- SEM. (D) the distribution of Social Interaction (as %
of population. HLSI, MSI and HSI: Low, Medium and High Social Interaction, respectively. p>0.05, Chi-Square) between
men (gray bars) and women (black bars). Bottom panel: External Group (men n=61, women n=71). Figures show (E) GAD
levels (p>0.05 one-tailed Mann-Whitney), (F) Depression levels (p>0.05, one-tailed Mann-Whitney), and (G) day of physical
activity (p>0.05, one-tailed Mann-Whitney) expressed as mean +/- SEM. (H) the distribution of Social Interaction (p>, 0.05
Chi-Square) between men (gray bars) and women (black bars).
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Figure 4. The levels of depression registered in 2021 also correlated positively with those of GAD in both genders and
groups; besides the differences between genders in the Internal Group vanished. Top panel: Internal Group. Correlation
between GAD and Depression scores in (A) total population (n=30, r=0,626, ***p < 0.001, Spearman correlation), (B) men
population (n=13, r=0,716, **p<0.01, Spearman correlation) and (C) women population (n=17, r=0,612, *p < 0.05, Spearman
correlation). GAD (D) and Depression (E) scores of men (gray bars, n=13) and women (black bars, n=17) expressed as
mean + SEM (one-tailed Mann-Whitney, p>0.05). Bottom panel: External Group. Correlation between GAD and Depression
scores in (F) total population (n=47, r=0,663, ***p < 0.001, Spearman correlation), (G) men population (n=18, r=0,698, **p
< 0.01, Spearman correlation) and (H) women population (n=29, r=0,628, ***p <0.001, Spearman correlation). (I) GAD and
(J) Depression scores of men (gray bars, n=18) and women (black bars, n=29) expressed as mean + SEM (one-tailed
Mann-Whitney, p>0,05).

JONED. Journal of Neuroeducation
https://revistes.ub.edu/index.php/joned/

35

Vol.4 Nim.1 - Julio 2023

ISSN: 2696-2691


https://revistes.ub.edu/index.php/joned/

Barbuzza et al.: General anxiety and depression are associated

with the physical activity and social interaction levels Neuroeducational Research

Total population " Men " Women
15+ 15+ 15+ *
o - o o
(] (] (]
3 10 3 10+ 3 10
= = =
] S 9
(7] [72] (7]
(7] 7] (7]
5 & - g
[ ()] [
o o o
0- 0- 0-
2020 2021 2020 2021 2020 2021
Total population . Men . Women
15+ 15+ 15+
2 104 2 104 2 104
o (] (]
O O Q
(7] (7] (7]
= = =
(U] 5+ o 5+ [0) 5
0- 0- 0-
2020 2021 2020 2021 2020 2021
Men Women
G H
4 4-
-t =
[]] [}]
$ 3- $ 34
) @ *
o o
£ 27 5
S e
2 11 2
© ©
o o
0_
2020 2021 2020 2021

Figure 5. Longitudinal analysis of GAD score, depression level and days of physical activity in the Internal Group between
2020 and 2021. Top Panel: Depression scores for (A) the total population (n=26, an outlier was removed. Wilcoxon Paired
t-test, * p<0.05), (B) the men students (n=10. Wilcoxon paired t-test, p>0.05) and (C) the women students (n=17, Wilcoxon
paired t-test, *p<0.05). Medium Panel: GAD score for (D) the total of students (n=27 Wilcoxon paired t-test, *p<0.05), (E)
the men students (n=10, Wilcoxon Paired t-test p>0.05) and (F) the women students (n=17, Wilcoxon Paired t-test, *p<0.05).
Bottom panel: days of physical activity per week in (G) the men (n= 10, Wilcoxon paired t-test p>0.05) and (H) women (n=17,
Wilcoxon paired t-test * p<0.05) students. All data is expressed as mean + SEM.
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Figure 6. Longitudinal analysis of GAD scores, depression levels and days of physical activity in the External Group
between 2020 and 2021. Top Panel: Depression scores for (A) the total population (n=47), Wilcoxon Paired t-test, ***
p<0.007) (B) the men students (n=18, Wilcoxon Paired t-test, * p<0.05) and (C) the women students (n=29, Wilcoxon Paired
t-test, ** p<0.07). Medium Panel: GAD score for (D) the total of students (n=47, Wilcoxon Paired t-test, *** p<0.001), (E) the
men students (n=18, Wilcoxon Paired t-test, * p<0.05) and (F) the women students (n=29, Wilcoxon Paired t-test, * p<0.05.
Bottom panel: days of physical activity per week in (G) the men (n=18) and (H) women students (n=29) (Wilcoxon Paired
t-test, p>0,05). Data are expressed as mean + SEM.
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