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INTRODUCTION

The world has been living in the COVID-19 pandemic for 
about three years, with a gradual removal of the restric-
tive measures, and return to normal life, globally. While 
COVID-19, on March 12, 2020 was named a global pan-
demic by the World Health Organization (WHO, 2020b), 
preventive measures limiting activities in everyday life, 
were taken to reduce the viral spread, such as the shutdown 
of schools (Kovacs et al., 2021). On the 10th of March, as 
soon as officials verified the first cases of COVID-19 in 
Greece, a national lockdown was imposed and continued 
till June 2020. The operation of all educational institutions 
was suspended, team sports leagues games and practic-
es, every sport activity in organized environment such as 
gyms and swimming pools was cancelled. Then, on Mon-
day the 9th of November, a second lockdown was imposed 
by the Greek authorities with the same restrictive mea-
sures. However, just a few exceptions were allowed with a 

special permission for outdoor exercise, for taking domes-
tic dogs outside, or spending time in nature, for travelling 
to and off workplace, for doing necessary shopping and 
for looking after close relatives in need (Androutsos et al., 
2021).

These restrictions reduced the possibilities of children 
for being active and adopting a healthy lifestyle, globally, 
as schools offer opportunities for physical activity participa-
tion through physical education classes, recess, walking, or 
cycling to and from home, intramural and intermural sports 
(Capel & Blair, 2019). The above restrictions affected the 
child’s and adolescent’s ability to meet recommendations 
for physical activity (PA) participation with physical and 
psychological benefits (WHO, 2020a). Guidelines for chil-
dren and adolescents (aged 5-17 years), before and during 
the pandemic, recommended at least 60 minutes a day of 
moderate to vigorous-intensity physical activity (MVPA) 
and no more than two hours of sedentary recreational screen 
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ABSTRACT

Background: Restrictions due to COVID-19 lockdowns reduced the possibilities of children 
and adolescents for being active, with negative consequences in adopting a healthy lifestyle. 
Purpose: To compare Greek adolescents’ self-reported weekly participation in physical activity, 
during and before the two initial strict lockdowns, due to COVID-19. Secondary aims were 
to examine these differences with regard to gender, and associations between weekly physical 
activity participation with health status variables. Methods: Three hundred and sixty-three 
adolescents (Ν=363) from secondary schools, in the Greek territory (108 boys and 255 girls) 
filled in the Godin-Shephard Leisure-Time Physical Activity Questionnaire and the TNO-AZL 
Questionnaire for Children’s Health-Related Quality of Life Children’s Form, online. It was a 
cross-sectional study and data were collected during first and second strict lockdowns, from 
different adolescents who filled in the above online questionnaires once. Results: Adolescents 
reduced significantly weekly frequency of strenuous, moderate and total physical activity, 
during lockdowns (p<.05). Time factor had a different effect on boys and girls, only in moderate 
physical activity (p<.05). Positive correlations were found between strenuous and total physical 
activity with positive moods, and moderate physical activity with cognitive functioning and 
school performance, during lockdowns (p<.05). Conclusions: This study adds information 
regarding the negative impact on physical activity participation in Greek adolescents during 
COVID-19 strict lockdowns. The findings, also, highlighted that reduced physical activity 
among adolescents during lockdowns associated with poorer psychosocial status. Thus, these 
results could be used to inform strategies for promoting health movement behaviors, in order to 
reduce possible negative consequences during future pandemics.
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time per day. This should include activities that strength-
en muscle and bone, at least 3 days per week. Moreover, 
participation for more than 60 minutes in physical activity 
daily will provide additional health benefits (WHO, 2020a). 
However, lockdowns and being away from school routine 
(Racine et al., 2020) restricted the above mentioned activi-
ties with a negative impact in adolescents’ mental health (Ng 
et al., 2020). Available data using parents’ and children’s re-
ports from countries all over the world and a large online 
survey across ten European countries, showed a decline in 
PA participation, a remarkable increase in screen time and a 
transition to distance learning, in children aged 6–18 years, 
during both COVID-19 Strict lockdowns (Yelizarova et al., 
2022; Alghadir et al., 2021; Chambonniere et al. 2021; Ko-
vacs et al., 2021; Stverakova et al., 2021; Wunsch et al., 
2021; Moore et al., 2020; Schmidt et al. 2020; Seculic et al. 
2020). According to Dunton et al. (2020), parents reported 
a decrease in their children’s PA and an increase in their 
sedentary behavior. However, a small percentage of these 
children continued to engage in team sports, or physical ac-
tivities through distance services, in their house (Dunton et 
al., 2020). Similar results for lowered levels of PA during the 
pandemic were reported in adult clinical populations with di-
abetes mellitus (Ferreira et al., 2021). Greek research studies 
in adolescents using parents’ and children’s reports, showed 
inadequate levels of PA during the first pandemic outbreak 
(Androutsos et al. 2021; Morres et al., 2021). Greek author-
ities published instructions in accordance with EuroWHO 
(2020) to urge the Greek public to stay physically active, 
during self-quarantine. Regarding distance learning, recom-
mended levels of MVPA could be achieved by both inde-
pendent exercise and online physical education (EuroWHO, 
2020; WHO, 2020a).

Most studies on PA in children and adolescents during 
lockdowns were conducted using questionnaires (Stverako-
va et al., 2021; Schmidt et al., 2020). Pre-pandemic, the use 
of questionnaires also were common practice when studying 
PA habits, because of their correlations with other research 
methods (Terwee et al., 2010). The Godin Leisure-Time 
Exercise Questionnaire has been widely used to gather in-
formation about self-reported physical activity participation 
and showed high validity and reliability among adults (Bid-
dle et al., 2011; Gionet & Godin, 1989; Godin & Shephard, 
1985) and adolescents (Zelener & Schneider, 2016).

Recently, literature has revealed evident gender differ-
ences regarding health habits during adolescence (Inchley 
et al., 2020). Girls reported better eating behaviors than 
boys, whereas boys reported increased PA participation, 
(Biddle et al., 2011) and sedentary behaviors compared to 
girls (Ng et al., 2018). Regarding changes in health habits 
during lockdown, PA participation among girls increased in 
Germany and Canada (Moore et al., 2020; Schmidt et al., 
2020), whereas, a study in Croatia reported significant de-
creases among boys (Sekulic et al., 2020). On the contrary, 
in a study in Ukraine, adolescent boys reported higher PA 
participation, compared to girls (Yelizarova et al., 2022) and 
moreover, in a Czech study, during the spring 2020 lock-
down, boys reported higher levels of participation in MVPA 

than girls, compared to the levels of participation in the 
pre-lockdown period (Ng et al., 2021).

There is a well established association between PA, and 
physical and mental health among children and adolescents. Lit-
erature has indicated that children and adolescents who engaged 
in increased levels of PA had better physical and mental health 
and psychosocial well-being, than those engaged in an inactive 
lifestyle (Wu et al., 2017). During lockdown it was shown that 
PA engagement was associated with well-being in adolescents 
and was a positive and stronger predictor of enhanced mental 
health and well-being outcomes (Morres et al., 2021; Wright 
et al., 2021). On the contrary, another study regarding PA partic-
ipation in adolescent boys during lockdown, showed that health 
related quality of life (HRQoL) before COVID-19 outbreak, was 
not associated with PA participation during lockdown (Wunsch 
et al., 2021). In addition, Sadeghi and Jehu (2022), in their com-
mentary, suggested that exergaming, as an easily accessible form 
of exercise during physical distancing, can improve physical 
function, psychological health, and cognition, reduce pain, and 
decrease the risk for chronic disease, in adult office workers.

It is therefore unclear, how COVID-19 related closures, 
cancellations, and restrictions have impacted PA participa-
tion among adolescents, in Greece. It is, also, important to 
be assessed, if this situation was associated with a negative 
impact on their health status. This evidence could inform 
decision-makers for taking effective measures to alleviate 
probable negative consequences, in the gradual transition 
from the COVID-19 era. In the present study, it was antici-
pated that restrictive measures due to COVID-19 pandemic 
reduced self-reported PA participation, in adolescents, with 
a negative impact in their physical and mental health. It was, 
firstly, hypothesized that adolescents reduced participation 
in weekly PA, during both initial strict lockdowns, regardless 
of their gender. A second hypothesis was that, adolescents 
would be differentiated, before and during lockdowns, in 
PA variables, with regard to their gender. A third hypothesis 
was that boys and girls would be differentiated in PA vari-
ables, regardless of lockdowns. Finally, a fourth hypothesis 
was that weekly PA participation of adolescents during lock-
downs would be correlated with their health status variables.

As a result, the main purpose of the study was to compare 
self-reported weekly PA, in adolescents during and before 
the two initial strict lockdowns, due to COVID-19. Second-
ary aims were to examine these differences with regard to 
gender, and the relation between weekly PA participation 
with their health status variables.

METHOD

Participants and Study Design

Approval to conduct this study was obtained by the 
Departmental Research Ethics Committee. Adolescents’ 
parents were informed about the research requirements and 
procedures and signed informed consents. Zs’ participation 
was voluntary, and their names and any identifying informa-
tion were not collected. It was a cross-sectional study and 
data were collected from different adolescents who filled 
in online questionnaires once, some of them from April to 
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June 2020 and others from November 2020 to January 2021, 
during the period of implementation of strict restrictive mea-
sures, when lessons at schools were online and all sport ac-
tivities were postponed. In Greece, there are approximately 
312604 secondary school students spread over 13 regions in 
Greek territory (Hellenic Statistical Authority, 2019). Statis-
tical calculators based on a reference technique for sample 
size were used (Qualtrics Experience Management, 2021), 
and in a population of 312604, a sample of 384 participants 
was considered representative at the 95% confidence level, 
with a standard margin of error of 5%. It was planned to 
randomly recruit 384 students, but three hundred and six-
ty-three adolescents accepted to participate in the study 
(Ν=363: mean age 14.66 ± 1.67), 108 boys (Mean age: 14.48 
± 1.49 years, Mean body weight: 63.37 ± 13.91 Kg, Mean 
body height: 171.42 ± 10.45 cm) and 255 girls (Mean age: 
14.74 ± 1.73, Mean body weight: 57.06 ± 9.49, Mean body 
height: 165.44 ± 7.17). The majority of both boys and girls 
(about 95%) attended public schools; about 65% of them 
lived in cities and the rest, in rural areas (about 35%). About 
half of both boys and girls (about 45%) inhabited in block 
of flats and the rest in a house. Moreover, most of boys and 
girls (about 86%) reported that participated in structured PA 
and sports, before COVID-19 outbreak, and a reduced per-
centage (69%) reported that continued to participate in some 
kind of PA during lockdowns. Data from both lockdowns an-
alyzed together due to non-significant differences (p>0.05) 
for all depended variables examined in the present study. 
The variables were weekly frequency of strenuous, moderate 
and mild PA, total PA, total PA for health and each one of the 
seven scales of the health status questionnaire. Independent 
variables were gender and time pre and during lockdowns.

Instruments and Procedures
The Godin-Shephard Leisure-Time Physical Activity Ques-
tionnaire was used to assess self-reported PA by reporting 
how many times the listed activities were done for more 
than 15 minutes in a week (7 days), during free time. The 
validity and reliability of the questionnaire is high (Godin 
& Shephard, 1985) and it was, also, reported in its Greek 
version (Theodorakis & Hassandra, 2005). According to Go-
din and Shephard (1985) the questionnaire’s score can be 
computed in two steps. Firstly, weekly frequency of stren-
uous, moderate, and mild activities are multiplied by nine, 
five, and three, respectively; these three latter values corre-
spond to MET value categories of the activities listed (high 
scores indicate better physical activity levels). Secondly, the 
total weekly leisure activity score is computed in arbitrary 
units by summing the products of the separate components, 
according to the following formula: Weekly leisure-time ac-
tivity score = (9 x Strenuous) + (5 x Moderate) + (3 x Mild). 
However, in this study the calculation of arbitrary units was 
also, performed according to Godin’s (2011) suggestions to 
use the reported frequency of strenuous and moderate activi-
ties (excluding mild intensity) to compute a health contribu-
tion score. In reference to this calculation, the following rule 
was adopted: 24 units or more: Active (substantial health 
benefits), 14 to 23 units: Moderately Active (some health 

benefits), less than 14 units: Insufficiently Active (less sub-
stantial or low health benefits), (Godin, 2011). In the pres-
ent, both total scores were calculated.

Also, for the purpose of the study the TNO-AZL Ques-
tionnaire for Children’s Health-Related Quality of Life 
(HRQoL)-children form (TACQOL-CF), (Vogels et al., 
1998), a multidimensional instrument with 7 scales and 56 
items was used. It covers seven eight-item domains: prob-
lems/limitations concerning, general physical functioning/
complaints (BODY), motor functioning/performance (MO-
TOR), independent daily functioning (AUTO), cognitive 
functioning and school performance (COGNIT), social 
contacts with parents and peers (SOCIAL), positive moods 
(EMOPOS) and negative moods (EMONEG), during lock-
downs due to COVID-19 pandemic. In each item, the prev-
alence of problems in health status was measured. When a 
health status problem was reported, the adolescent complet-
ed his/her emotional reaction to this problem referred to a 
period of ‘the last few weeks’. An example of an item for 
BODY was “Have you had headaches?” with responses in 
a scale from ‘never’, ‘occasionally’ to ‘often’. When the 
response was ‘occasionally’ or ‘often’, another statement 
should be answered ‘at that time, I felt…’, in a scale from 
‘fine’, ‘not so good’, ‘quite bad’ to ‘bad’. Items were scored 
taking a value from 4 to 0. A total scale score had a range 
of 0 to 32, which was resulted by adding item scores within 
a scale. Higher scale scores indicated better HRQoL. Dif-
ferent responses were given in positive or negative mood 
scales (EMOPOS and EMONEG). A typical mood item was 
‘In the past few weeks …I felt happy’, with responses in 
a scale from ‘never’, ‘occasionally’ to ‘often’. Mood item 
were scored taking a value from 0 to 2. Total mood scale 
score ranged from 0 to 16. No total score of health status was 
calculated, only single scale’s scores. In the present study, 
the questions in each scale were summed and the higher to-
tal scores of scales indicated better functional status. Inter-
nal consistency (Cronbach a) in scales’ scores for the Greek 
version ranged from 0.65 to 0.84. Test retest reliability was 
within acceptable values for all scales (ICC>.74).

The above mentioned questionnaires were filled in on-
line, using Google forms. The online form was consisted of 
three parts. In the first part, there was information related 
to the purpose and importance of the study, instructions for 
filling in the form, informed consent for the parents and the 
agreement for participation for the adolescent. In the sec-
ond part, firstly there was the Godin-Shephard Leisure-Time 
Physical Activity Questionnaire, which assessed self-re-
ported weekly frequency of participation in PA during the 
current lockdown, secondly, the same questionnaire which 
measured weekly self-reported frequency of PA, before the 
outbreak of COVID-19 and thirdly, the seven subscales of 
the TACQOL, referred to the current period of lockdown. 
Finally, in the third part, there was available contact infor-
mation about the researchers of the study.

Statistical Analyses
Descriptive statistics were performed for better represen-
tation of the averages through data tables. An independent 
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samples t-test was conducted for demographics (age, body 
weight and body height), between genders. A 2X2 (gender*-
time) analysis of variance (ANOVA) with repeated measures 
on the last factor was used for each one of the self-reported 
weekly frequency of strenuous, moderate and mild PA and 
total PA scores, during and before lockdowns. Also, main 
effects of gender and time were examined. To assess the 
strength of the results, partial-eta-squared (η2=.01 small, 
η2=.06 medium and η2=.14 large), (Field, 2010) and Cohen’s 
d values were calculated (Sawilowsky, 2009; Cohen, 1988). 
Pearson’s correlations were estimated among PA variables 
and the scales of TACQOL. Statistical significance was set 
at p<.05 level.

RESULTS

Repeated Measures ANOVAs by Gender on Weekly 
PA, During and before the Lockdowns

Five repeated measures analysis of variance (ANOVA) 
were conducted using gender as independent variable on 
self-reported weekly frequency of strenuous, moderate, 
mild PA, total PA and total PA for health calculation, during 
and before lockdowns, in adolescents. According to Girden 
(1992), regarding Mauchly’s test of sphericity, the Green-
house-Geisser estimate was found to be closer to 1.00, so the 
variances of differences were very homogenous and hence 
the data were closer to be spherical. Estimates of sphericity 
were found to be greater than 0.75 and as a result the Huynh-
Feldt correction was used (Girden, 1992).

The first repeated measure ANOVA examined main ef-
fects for self reported weekly frequency of strenuous PA 
during and before lockdowns (time*2 and gender*2). There 
was not a significant interaction effect between time and gen-
der [F(1,361) =.750, p =.387, η2 =.002]. However, there were 
significant main effects for time [F(1,361) = 69.51, p =.000, 
η2 =.161] and gender [F(1,361) = 6.79, p =.010, η2 =.118].

The second repeated measure ANOVA examined main 
effects for self-reported weekly frequency of moderate PA 
during and before lockdowns (time*2 and gender*2). There 
was a significant interaction effect between time and gen-
der [F(1,361) = 6.97, p =.009, η2 =.019]. According to this in-
teraction effect, two separate independent samples t-tests 
were applied to analyze effects of gender, in self-reported 
weekly frequency of moderate PA and showed no statis-
tical significant differences during [t(1,361) = -.79, p =.430] 
and before [t(1,361) = 1.22, p =.223] lockdown. Moreover, 
two paired samples t-tests checked differences in time 
(during and before lockdown) in self-reported weekly 
frequency of moderate PA, separately in boys and girls. 
The results showed statistical significant differences in 
boys [t(1,107) = -3.749, p =.000] and no differences in girls 
[t(1,254) = -1.617, p =.107]. There was also a significant main 
effect for time [F(1,361) = 18.64, p =.000, η2 =.049], but not for 
gender [F(1,361) =.071, p =.790, η2=.000].

The third repeated measure ANOVA was estimated to 
examine main effects for self reported weekly frequency 
of mild PA, during and before lockdown (time*2 and gen-
der*2). There was not a significant interaction effect between 

time and gender [F(1,361) =.556, p =.456, η2 =.002]. There were 
not significant main effects for time [F(1,361) =.329, p =.566, 
η2 =.001] and gender [F(1,361) =.0105, p =.746, η2=.000].

The fourth repeated measure ANOVA examined main ef-
fects for total PA during and before lockdown (time*2 and 
gender*2). There was not a significant interaction effect be-
tween time and gender [F(1,361) = 3.28, p =.071, η2 =.009]. 
There was a significant main effect for time [F(1,361) = 64.14, 
p =.000, η2 =.151], but not for gender [F(1,361) = 3.16, p =.076, 
η2 =.009].

The last repeated measure ANOVA examined main ef-
fects for total PA for health, during and before lockdown 
(time*2 and gender*2). There was no significant interac-
tion effect between time and gender [F(1,361) = 2.96, p =.086, 
η2 =.008]. However, there were significant main effects 
for time [F(1,361) = 68.65, p =.000, η2 =.160] and gender 
[F(1,361) = 3.94, p =.048, η2 =.011].

Adolescents showed overall decreased mean scores in 
self reported weekly frequency of participation in strenuous 
and moderate PA, in total weekly PA, and in total weekly 
PA for health values, during lockdown compared to time 
before lockdowns. Additionally, boys outperformed girls in 
overall weekly frequency of strenuous PA and in total PA 
for health scores. However, the time factor had a different 
effect between boys and girls, only in weekly frequency of 
moderate PA, with a statistical significant reduction during 
lockdowns in boys. Means and standard deviations for all the 
above variables before and during lockdowns and repeated 
measures ANOVAs are presented in Table 1.

Cohen’s d effect sizes (ES) for each one of the PA vari-
ables, gender group comparisons, during and before lock-
downs are presented in Table 2. A d value of.01 denotes a 
very small ES, a.20 denotes a small ES, a value of.50 a medi-
um ES, a value of.80 a large ES, a value of 1.20 a very large 
and a value of 2.0 a high ES (Cohen, 1988; Sawilowsky, 
2009). All PA variables corresponded to a small up to a very 
small ES (values ranging from 0.28 to 0.004), during and 
before lockdowns (Table 2).

Pearson’s Correlations between PA Variables and 
TACQOL Subscales

The five variables for self reported weekly frequency of 
strenuous, moderate, mild PA, total PA and total PA for 
health, during lockdown, were positively correlated. Addi-
tionally, positive correlations were found between the five 
scales BODY, MOTOR, AUTO, COGNIT and SOCIAL 
scales and negative correlations were found between EMO-
POS and EMONEG (Table 3).

Moreover, regarding associations between PA and TAC-
QOL scales, positive correlations were found between self 
reported weekly frequency of participation in strenuous 
PA, total PA and total PA for health, during lockdown, with 
EMOPOS. In addition, self reported weekly frequency of 
participation in moderate PA were positively correlated with 
COGNIT. In terms of gender, being a girl was linked to low-
er scores for self reported weekly frequency of strenuous PA 
and BODY.
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DISCUSSION

The main purpose of the study was to compare self-reported 
weekly frequency of strenuous, moderate, mild PA and total 
weekly PA, in adolescents during and before the two initial 
strict lockdowns, due to COVID-19. Secondary aims were 
to examine these differences with regard to gender, gender 
differences in the above PA variables, during and before 
lockdowns, and the relation between weekly PA participa-
tion with their health status variables.

According to the first hypothesis, the results showed that 
adolescents reported reduced frequency in weekly strenu-
ous, moderate PA and total weekly PA, during lockdowns, 
compared to PA frequency before lockdowns, regardless of 
gender. Moreover, in reference to the calculation of Godin 
(2011) adolescents could be characterized as moderately ac-
tive, with some benefits for their health during lockdowns, 
whereas their PA level before lockdowns could be charac-
terized as active, with substantial benefits for their health. 
These results are in line with results from studies conducted 
in countries all over the world, which showed a decline in 
PA and a considerable increase in screen time, in adoles-
cents, during lockdowns. Literature supported that PA par-
ticipation, during lockdowns, was mostly through distance 
services and took place indoors or outdoors, near their house 
(Dunton et al., 2020). Also, this reduction of PA related to 
changes in body weight, eating and health habits, in ado-
lescents. Moreover, the results of the present study are in 
line with studies which used parents’ reports about their 
children’s PA level, showing a decreased in PA level and an 
increase in sedentary behavior (Yelizarova et al., 2022; Al-
ghadir et al., 2021; Chambonniere et al. 2021; Kovacs et al., 
2021; Stverakova et al., 2021; Wunsch et al., 2021; Dunton 
et al., 2020; Moore et al., 2020; Schmidt et al., 2020; Seculic 
et al., 2020). Two Greek research studies have found simi-
lar results with the present study, showing insufficient levels 
of PA only during the first lockdown, in adolescents (An-
droutsos et al. 2021; Morres et al., 2021). On the contrary, 
only one study in Germany showed a substantial increase in 
habitual PA, which led to an overall increase in PA among 
children and adolescents, but found a decline in sport activi-
ty (Schmidt et al., 2020).

According to the second hypothesis the results showed 
that, adolescents differentiated before and during lockdowns 
only, in self reported weekly frequency of moderate PA, with Ta
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Table 2. Cohen’s d effect sizes (ES) for each one of the 
physical activity variables for gender group comparisons 
during and before lockdowns.
Physical Activity Cohen’s d

Gender
During lockdown Before lockdown

Strenuous PA .23 .28
Moderate PA .09 .14
Low PA .004 .06
Total .12 .25
Total health .13 .27
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regard to their gender. Specifically, boys outperformed girls 
in moderate weekly PA participation before lockdowns. In 
contrast, girls increased moderate weekly PA participation 
during lockdowns, outperforming boys. However, in total 
weekly PA, there were no significant gender differences, be-
cause both boys and girls had reduced total weekly PA and 
were moderately active during lockdowns. It is worth men-
tioning that, the majority (about 90%) of both boys and girls 
who participated in the present study, reported that participat-
ed in organized sport activities before COVID-19 outbreak. 
A significant percentage of them (69%), reported that contin-
ued to exercise at home, during lockdowns following online 
instructions of their sport professionals. These results can be 
compared with findings from a study contacted in Canada, in 
which PA participation among girls increased, but in general, 
girls were less physically active, used social media more and 
slept more than boys (Moore et al., 2020). Similar results 
were found in a study in Germany, in which habitual PA was 
increased both in boys and girls, although sport activity par-
ticipation showed a decline (Schmidt et al., 2020). Further-
more, significant decreases in PA reported among boys, in a 
study in Croatia (Sekulic et al., 2020). On the contrary, two 
studies found that PA and perceived MVPA to be higher in 
adolescent boys, compared to girls during both strict lock-
downs (Yelizarova et al., 2022; Ng et al., 2021).

According to the third hypothesis the results showed that 
boys outperformed girls in self reported weekly frequency 
of strenuous PA and weekly PA participation, regardless of 
restrictive measures. In reference to the calculation of Godin 
(2011) both boys and girls could be characterized as active, 
with substantial benefits for their health, however, boys out-
performed girls in weekly strenuous PA participation. Gen-
der differences during adolescence in health behaviors are 
well documented (Inchley et al., 2020). Boys reported high-
er levels of PA participation compared to girls and this can 
be explained by physical and psychosocial reasons (Biddle 
et al., 2011).

According to the fourth hypothesis, self reported weekly 
frequency of strenuous PA and total weekly PA participa-
tion were strongly and positively correlated with positive 
moods, during lockdowns. In addition, self reported week-
ly frequency of moderate PA, during lockdowns, was pos-
itively correlated with cognitive functioning and school 
performance. Also, gender was negatively correlated with 
self reported weekly frequency of strenuous PA and gener-
al physical functioning and complaints during lockdowns, 
in adolescents. Results of the present study are in line with 
studies conducted during lockdowns, which revealed that 
PA participation per week was associated with well-being 
in adolescents and it was a positive and stronger predictor 
of enhanced mental health and well-being outcomes (Mor-
res et al., 2021; Wright et al., 2021). Similarly, Chang et al. 
(2020) and Zhang et al. (2020) found reduced participation 
in MVPA, in adolescents during lockdowns, with a negative 
impact in their mood states. However, another study showed 
that HRQoL before COVID-19 was not associated with PA 
participation during lockdowns, in adolescents (Wunsch 
et al., 2021). There is a well established positive association Ta
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between participation and intensity of PA and HRQoL in-
cluding psychological moods, among adolescents (Marker 
et al., 2018). Adolescents who engaged in high levels of PA 
had improved physical and mental health status and psy-
chosocial benefits, than those who were physically inactive 
(Wu et al., 2017). Restrictive measures reduced PA and this 
seemed to have affected negatively psychological moods, in 
the present study. In conclusion policy makers should take 
into consideration that PA participation is a key factor in 
similar restrictive situations and can help in avoiding neg-
ative consequences in adolescents’ psychosocial status. As 
a result lockdowns limited PA participation among adoles-
cents leading in a lowered physical and mental health and 
psychosocial well-being, that it may have long term negative 
consequences (Loades et al., 2020).

In summary, the results of the present study showed that 
adolescents reduced total self reported weekly frequency of 
MVPA, being moderately active with some benefits for their 
health during lockdowns, compared to their PA level before 
lockdowns, which was enough to produce health benefits. 
These results showed that, adolescents’ MVPA level, during 
lockdowns, was not in accordance with World Health Or-
ganization guidelines that recommend at least 60 minutes 
of participation a day in MVPA (WHO, 2020a). However, 
Khan (2020) proposed an alteration of global rules for phys-
ical exercise, with a certain protocol of moderate exercise 
for health benefits in older adults, during isolation circum-
stances and this could be addressed to adolescent population.

Despite the fact that girls in the present study, indicated 
an increase in self reported weekly frequency in moderate 
PA participation compared to boys, total weekly PA level 
was significant lower for all adolescents and this reduction 
was associated with poor positive moods. Lockdowns and 
being away from school routine (Racine et al., 2020) were 
found to restrict participation in PA with a negative impact 
in adolescents’ mental health (Ng et al., 2020) and other pos-
sible negative long-term health effects, both physical and 
psychosocial (Loades et al., 2020).

Overall, studies on the impact of lockdowns on PA 
indicated different results which are not comparable in 
many cases, due to different methodologies e.g. different 
questionnaires, or devices used, countries’ different poli-
cy measures in promoting PA in adolescents e.g. distance 
physical education classes, recommendations for achieving 
levels of MVPA by independent exercise, differentiated 
restrictions imposed by governments and also, the num-
ber of COVID-19 infections among countries that directly 
affected public behavior. For the case of Greece, authori-
ties published instructions to urge people stay physically 
active, during self-quarantine (EuroWHO, 2020; WHO, 
2020a). Regarding, restrictive measures, those were very 
strict in first and second lockdowns, with school closures 
and distance learning and only just a few exceptions were 
allowed with special permission (Androutsos et al., 2021). 
As a result, this restriction policy, limited opportunities in 
adolescents for participation in PA and this coupled with 
sedentary behavior due to distance learning and using 
streaming services for every day communication, restricted 

PA participation further. In addition, it is questioned if the 
current technical possibilities had been adequate to main-
tain sufficient levels of PA at home, although there were 
virtual options for students’ participation. However, exer-
gaming could be an effective and easy option of exercise in 
adolescents with many health benefits during the pandemic, 
as it was supported for adult office workers population (Sa-
deghi & Jehu, 2022). As a result, policies should focus on 
providing not only sophisticated virtual options, but also, 
safe natural space for non-organized outdoor activities, in 
similar restrictive situations. Moreover, attention should be 
given in other factors that were found to reduce PA partici-
pation, during lockdowns, such as the reduction in outdoor 
play, living in a detached house, owning a dog and parental 
encouragement for PA participation (Moore et al., 2020).

Given that the impact of COVID-19 lockdowns on ad-
olescents’ PA participation is documented in various coun-
tries with methodological differentiations and different 
policies of coping with the COVID-19 spread, the strength 
of this study was that adds data from a sensitive age group 
that avoids PA, in normal situations. Moreover, assessment 
was conducted by self-reported questionnaires and not par-
ent forms, all over the Greek territory and during the first 
and the second strict lockdowns. In addition, associations 
between PA participation and health status were also ex-
amined, adding more information about the possible detri-
mental effects of lockdowns in adolescents’ wellbeing. The 
present study was limited by the fact that PA level was mea-
sured by self-reported questionnaires and not by PA devices. 
Results cannot possibly be generalized in other countries. 
Future studies should assess the long-term consequences 
of COVID-19 lockdowns regarding PA participation and 
health behaviors in adolescents. In this way, targeted strate-
gies for promoting lifelong participation in PA can be imple-
mented. Also, future research should focus on adolescents’ 
gender differences in their health status variables, during 
similar situations.

CONCLUSION
This study gives additional information about the negative 
impact of COVID-19 strict lockdowns on weekly PA partici-
pation, in Greek adolescents. These findings highlighted that 
reduced PA participation among adolescents during lock-
downs may have led in a poorer mental health and psychoso-
cial well-being. Practical implications of the study may pro-
mote physical activity engagement during lockdowns and 
during transitional periods, in adolescents. Moreover, the re-
sults could be used to inform strategies for promoting health 
movement behaviors, in order to reduce possible negative 
consequences during future pandemics. In addition, different 
gender movement and health behaviors associations with PA 
participation were indicated.
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