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ABSTRACT 

To date, few data on how the COVID-19 pandemic and restrictions affected children’s 

physical activity in Europe have been published. This study examined the prevalence and 

correlates of physical activity and screen time from a large sample of European children 

during the COVID-19 pandemic to inform strategies and provide adequate mitigation 

measures. An online survey was conducted using convenience sampling from 15 May to 22 

June, 2020. Parents were eligible if they resided in one of the survey countries and their 

children aged 6-18 years. 8,395 children were included (median age [IQR], 13 [10-15] 

years; 47% boys; 57.6% urban residents; 15.5% in self-isolation). Approximately two-thirds 

followed structured routines (66.4% [95%CI, 65.4-67.4]), and more than half were active 

during online P.E. (56.6% [95%CI, 55.5-57.6]). 19.0% (95%CI, 18.2-19.9) met the WHO 

Global physical activity recommendation. Total screen time in excess of 2 hours/day was 

highly prevalent (weekdays: 69.5% [95%CI, 68.5-70.5]; weekend: 63.8% [95%CI, 62.7-

64.8]). Playing outdoors more than 2 hours/day, following a daily routine and being active in 

online P.E. increased the odds of healthy levels of physical activity and screen time, 

particularly in mildly affected countries. In severely affected countries, online P.E. 

contributed most to meet screen time recommendation, whereas outdoor play was most 

important for adequate physical activity. Promoting safe and responsible outdoor activities, 

safeguarding P.E. lessons during distance learning and setting pre-planned, consistent daily 

routines are important in helping children maintain healthy active lifestyle in pandemic 

situation. These factors should be prioritised by policymakers, schools and parents. 

Keywords: adolescents, children, coronavirus-19, sedentary behaviour 

 

Introduction 

Children have been largely spared from the direct health consequences of the coronavirus 

disease 2019 (COVID-19) pandemic.1,2 There are, however, other health effects that are 

equally concerning, particularly in the long-term.3 While it is a priority to mitigate 

immediate impact, the pandemic’s longer-term effects can exacerbate the epidemic of 

childhood obesity and other chronic diseases and can increase mental health problems.4,5 
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Governments in Europe responded to the first wave of the COVID-19 outbreak with various 

measures intended to slow down the transmission of the virus. These nation-wide 

restrictions, particularly the closure of schools, parks, playgrounds and recreational 

facilities, obviously reduced the possibilities of children for maintaining an active and 

healthy lifestyle. Schools offer important options for physical activity through commuting to 

and from home, physical education (P.E.), recess, and intra- and inter-mural sports.6 These 

opportunities – which might be the only organized and safe options for many children - were 

not possible as a result of school closures. Additionally, children lost access for physical 

activity and sports outside of school. Finally, via these school closures, daily schedules of 

children were disrupted. Schedules are important for children.7 According to the structured 

days hypothesis children engage in a greater number of unhealthy behaviours on less-

structured days8 – the extended exposure to unstructured days during COVID-19 may also 

resulted in a less active lifestyle.  

Current recommendations are that children and adolescents should accumulate at least 60 

minutes of moderate- to vigorous-intensity physical activity (MVPA) and engage in no more 

than two hours of sedentary recreational screen time per day. 9,10,11 Restrictions during 

COVID-19 were likely to impact on a child’s ability to meet these recommendations. 

Available data from other countries such as China, Canada and U.S. or from small samples 

demonstrated decline in physical activity and remarkable increase in screen time during the 

first wave of the COVID-19 pandemic.12-15 However, knowledge is limited about the impact 

in Europe and about possible mitigations.  

To understand the effects of the COVID-19 pandemic and resulting control measures on 

physical activity and screen time in Europe, we administered an online survey roughly 2 

months after COVID-19 was declared a global pandemic by the World Health 

Organization.16 The survey aimed to examine physical activity and screen time among 

European school children during this period and to understand which factors may be 

associated with adherence to physical activity and screen time guidelines during these 

special circumstances. The focus was on those factors which can be influenced by decision 

makers, schools and families to be able to identify possible mitigation measures for the 

second wave. The a priori hypotheses were that milder severity of COVID-19 in countries, 

lower status of restrictions, not residing in a household under self-isolation, following a 

structured daily schedule, spending more time playing outdoors, and participating in online 
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physical education (P.E.) would be associated with meeting physical activity and screen 

time recommendations.  

Materials and methods 

Study design, sampling and ethical approval  

This was a multi-national, cross-sectional study. Researchers from 6 countries with the 

highest COVID-19 case numbers in Europe were approached.17 Of these, the Russian 

Federation, Spain, Italy, Germany, and France agreed to participate. England refused to take 

part as they had their own national dataset.18 Researchers from 6 less affected countries were 

also invited, and they were all interested to contribute (Belgium (Flemish Region), Portugal, 

Romania, Hungary, Poland and Slovenia). Data collection methods were standardized across 

all countries. Due to time constraints and feasibility considerations, it was not possible to 

generate a representative sample within each country. Target recruitment was a minimum of 

200 children per country collected via convenience sampling. Parents of children in the 

defined age group who resided in the participating countries were eligible to participate. The 

link to the questionnaire was disseminated via 2 communication channels: first, personal and 

professional contacts were used to ask principals and teachers to distribute the link within 

their school. Second, personal contacts and social media were used to invite parents directly, 

via Facebook, Twitter, and WhatsApp. All recipients were encouraged to further distribute 

the link. The survey was active in the countries for 7 to 18 days between 15th May and 22nd 

June, 2020 (Supplementary Table 1). Parents and caregivers were informed about the 

survey in their national language at the landing page of the distributed link. Ethical approval 

for multi-center study was obtained by the leading partner and the study protocol was 

approved by the Scientific and Research Ethics Committee of the Medical Research Council 

in Hungary (Approval Number: IV/5613-3/2020/EKU). Besides, each center informed the 

related local research and ethics committee about the study and its protocol. 

Survey Instrument 

A 7-day recall measure was used to assess the physical activity and screen time of the 

children. Questions regarding self-isolation and total screen time were taken from a similar 

online survey conducted in Canada.13 Question around daily scheduling was developed 

specifically for this study and asked ‘Do you follow a structured schedule on weekdays since 

the COVID-19 outbreak and related restrictions?’ Response options were ‘Yes, on every 

day’, ‘Yes, mainly’, ‘Yes, rarely’, or ‘No, I do not have a schedule’.  Questions assessing 

physical activity included a single-item physical activity question and five PAQ(C) items 
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which were adapted to the special circumstances (i.e. distance learning).19,20 Specifically, the 

respondents were asked, ‘In the last 7 days, on how many days have you done a total of 60 

minutes or more of physical activity, which was enough to raise your breathing rate? This 

may include sport, exercise and brisk walking or cycling for recreation or to get to and from 

places.’ For online P.E. respondents reported whether they have participated in online 

lessons and if yes, how often were they very active during the online P.E. classes. The final 

questionnaire contained 20 items. For older children (>12 years) the questionnaire was self-

administered. Parents of children aged ≤12 years were asked to help their child complete the 

questionnaire. The survey instrument is available as an online-only document (Text file in 

the Supplement).   

Country contexts 

A summary of regulations which were imposed at the national level in the participating 

countries at the time of data collection and which may be associated with participation in 

physical activity and screen time in children are listed in Supplementary Table 1.  

At the time of the data collection, the Russian Federation was the third most affected 

country in the world with strict control measures and a stay-at-home order still in force in 

some regions. In countries that were suffering a serious but earlier outbreak such as Italy and 

Spain, lockdown restrictions started to ease by early May 2020. In France, the 55-day long 

mandatory home confinement with the closure of most public places ended on 11th May 

2020 and the first phase of lockdown lifting had started. In Germany, although the number 

of cases were high, the mortality rate was relatively low. Restrictions started to lift in early 

May; outdoor sports without physical contact resumed and schools were re-opened with 

special rules. Portugal was in middle range in terms of case numbers and partly re-opened 

schools, while Poland and Romania were more conservative in this regard and kept schools 

closed nationwide. Hungary and Slovenia were the least affected among the participating 

countries in regard of the COVID-19 infection prevalence, but these countries implemented 

quite different approaches. In mid-May, Slovenia has already re-opened their playgrounds, 

parks and schools for younger children, and only the indoor facilities remained closed; 

meanwhile in Hungary all places including schools were closed with some re-openings 

occurring in the capital.  

Treatment of data and analysis  

Survey data were obtained from the online platforms, pooled, cleaned and imported for 

analysis using R language for statistical computing (R version 3.6.1; R Core Team, Vienna, 
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Austria). Data from Belgium were not used in this analysis as the target number of 200 

respondents was not achieved. Children were classified as meeting the physical activity 

recommendation based on the single-item 60-minute MVPA question. As no international 

benchmark exists for school-aged children for total screen time, authors used the ‘no more 

than 2 hours/day’ cut off from the American Academy of Pediatrics.21 Based on the 

accessibility of public spaces, sports and recreational facilities, and the state of school 

closures, countries were categorized into  3 groups: 1) strict control measures (the Russian 

Federation), 2)  lifting of the first phase of restrictions (Spain, Italy, Poland, Romania, 

Hungary), and 3) lifting of the second phase of restrictions (Slovenia, Germany, France, 

Portugal). As case number in the first group was relatively low, group 1 and 2 were 

merged which resulted in a more balanced distribution. Countries were also grouped 

according to the level of impact from COVID-19. This grouping considered the total case 

and total death numbers as at 31st May 2020, and the proportion of families who were under 

a self-isolation or quarantine order.17 The 5 most affected countries formed Group 1 (Spain, 

Italy, France, Russia, Portugal), while the 5 less impacted comprised Group 2 (Germany, 

Romania, Poland, Slovenia, Hungary).  

Data were presented as frequencies (%) with 95% confidence intervals (CI, using Clopper-

Pearson formula) or medians with corresponding 95% CI (using exact formula based on sign 

test) for categorical and continuous (ordinal) data, respectively. The difference between 

screen time on weekdays and weekends was tested with Wilcoxon signed-rank test with 

continuity correction, separately for each country. A nonparametric CI and an estimate for 

the pseudo-median for the difference of the location parameters was computed. The 

association between the outcome (meeting the recommendations for physical activity and 

screen time) and the predetermined independent variables (age, gender, urban-rural status, 

schedule, online P.E., quarantine or self-isolation, status of restrictions, level of COVID-19 

severity, and outdoor play time on weekdays) was estimated with multivariate binary 

logistic regression with country ID as a random effect (including random slopes for 

residence, play, and schedule as suggested by the Wolf test). The analysis was also stratified 

by age (6-11 years and 12-18 years) and level of COVID severity. Results are presented as 

ORs with corresponding 95% CIs.  

Results 

Of the 8,997 respondents who completed the survey, 602 were excluded leaving a final 

analytic sample of 8,395 children (Figure 1). Due to the convenience sampling design, 



7  
  

information on the response rate and non-responders characteristics were unavailable. Table 

1 reports the characteristics of the sample. Girls were slightly overrepresented (53.1%), as 

were participants living in urban areas (57.6%) and those from Hungary (31.3%). In total, 

15.5% of children and adolescents reported to be in self-isolation or quarantine (Table 1). 

Approximately two-thirds of children followed a structured schedule (66.4% [95%CI, 65.4-

67.4]) and more than half were active sometimes, often or always during online P.E. lessons 

(56.6% [95%CI, 55.5-57.6]).  Country-based descriptive statistics for physical activity and 

screen time are shown in Table 2. In most countries, less than 20% of children and 

adolescents met the physical activity recommendation. Slovenia and Romania had the 

highest proportion of sufficiently active children; and children in these countries spent the 

most time playing outdoor on weekdays and weekend days (Table 1). Slovenia also had the 

highest proportion of children who met the screen time recommendation. Around 70% of 

participants exceeded the recommended 2 hours/day of total screen time on weekdays in the 

whole sample, and just under two-thirds of participants exceeded the screen time 

recommendation on weekends.  

Factors associated with meeting the physical activity recommendation 

The status of restrictions, the extent to which a country was affected by the COVID-19 

pandemic and being in quarantine or self-isolation were not associated with the odds for 

meeting the physical activity recommendation (Table 3). Compared with children and 

adolescents who did not follow a structured daily routine, those who did were more likely to 

meet the physical activity recommendation (OR=1.62 [95%CI, 1.24-2.13]). In the sub-

analyses this was observed in the mildly affected countries but not in severely affected ones. 

Children and adolescents who played outdoors for more than 2 hours per day were more 

likely to meet the physical activity recommendation (OR=2.56 [95%CI, 1.98-3.32]). In 

strongly affected countries this was more apparent for adolescents than for children. Being 

active during online P.E. was also associated with healthy level of physical activity 

(OR=1.27 [95%CI, 1.12-1.44]) with this being observed in the strongly affected countries 

for adolescents but not for children. 

Factors associated with meeting screen time recommendation  

Children from mildly affected countries were more likely to meet the screen time 

recommendation as those who lived in severely impacted countries, particularly on 

weekdays when the difference in odds were more than threefold (OR=3.25 [95%CI, 2.38-

4.45]) (Table 3). Residing in a country with lower level of restrictions also increased the 
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odds for healthy screen time habits (weekdays OR=1.42 [95%CI, 1.07-1.90] and weekend 

OR=1.74 [95%CI, 1.28-2.37], respectively), with this being more apparent among children 

than adolescents. Being in quarantine or self-isolation or time spent playing outside were not 

associated with meeting the screen time recommendation. Following a daily schedule 

increased the odds for meeting the screen time recommendation, but more so in countries 

mildly affected than in those strongly affected. Those who were active in online P.E. classes 

were more likely to meet the screen time recommendation than their respective reference 

group (weekdays OR=1.20 [95%CI, 1.08-1.38] and weekend OR=1.21 [95%CI, 1.09-1.34], 

respectively). On weekdays, this association was more apparent for children compared to 

adolescents.  On weekends this association was not observed for children from strongly 

affected countries. 

Discussion  

To our knowledge, this is the first multi-national study to provide data on physical activity 

and total screen time in children in relation to the COVID-19 pandemic. Our data showed 

that, two months after the WHO declared COVID-19 as a global pandemic, 81% (95% CI, 

80.1-81.8) of European students aged 6-18 years did not meet physical activity guidelines. 

We found commonly observed sex- and age-related differences.22,23 There was no clear 

pattern according to being in self-isolation or quarantine order. In addition, neither the 

severity of the COVID-19 pandemic nor the status of restrictions within a country 

influenced the odds to be sufficiently active.  

Until the present analysis, no large set of multi-national data existed on the impact of 

COVID-19 pandemic on physical activity and screen time in children. Hall et al.24 

theoretically discussed the question of ‘Is COVID-19 making the world move even less 

active than before?’. As insufficient physical activity is already a global issue these authors 

highlighted that further decrease would be very concerning. Unfortunately, given the cross-

sectional nature of our survey and the limited validity of self-reported data, we are not in a 

position to directly answer this question. Our data suggest, however, that as a whole the 

quantity and frequency of physical activity among European adolescents remained roughly 

at the same low level in May 2020 than before the pandemic.25 In contrast, surveys 

conducted in March and April 2020 in China and Canada found considerable decrease in 

physical activity.13,15 This can be either due to the earlier collection of their data or to the 

regional differences in impact. In line with this latter idea, we found remarkable inter-

country differences in Europe, and countries such as Spain, Poland, Germany, and Portugal 
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where, among boys only, the prevalence of insufficient activity increased compared to the 

pre-COVID-19 level estimated by the HBSC data (Supplementary Figure 1).26 

In 8 of the 10 countries, at least two thirds of participants exceeded 2 hours per day of total 

screen time on weekdays, demonstrating widespread usage of screen-based media during 

this period of restrictions and distance learning. The association with being in quarantine 

was not significant, but both high levels of restrictions and high COVID-19 severity 

decreased the likelihood of meeting the screen time recommendation. Although assessment 

methods in previous studies varied widely, our results seem to exceed the pre-pandemic 

values.27 This finding is similar to what was shown in the Canadian and Chinese surveys, 

which both reported much higher screen time than before the pandemic.13,15 Similar to 

insufficient PA, increased screen time has been shown to be an independent predictor of 

adverse health outcomes,28 meaning that future interventions need to be designed to mitigate 

this effect and to avoid this higher level of screen time becoming the new normal.  

What are the responses that can support maintaining a healthy and active lifestyle among 

school-aged children during the second wave of the pandemic, which is currently being 

experienced globally? The prevalence of being characterized as sufficiently active was 

larger among children who reported playing outside for more than 2 hours/day. This finding 

aligns with recently published research from Canada and reinforces the evidence that time 

spent outdoors is associated with physical activity.29 Children are more active outside than 

inside, and our data suggest that, despite the limited outdoor opportunities, this trend 

persisted during the outbreak. Thus, policy, parents and caregivers should be informed about 

the benefits of outdoor play and should be encouraged to facilitate and integrate at least 2-

hours of outdoor time into the daily routines in a safe and responsible manner. Given the 

importance of outdoor play, closing outdoor facilities for physical activity should be 

considered only as the last resort during lockdowns.  

Of interest was the higher odds of meeting the physical activity and screen time 

recommendations among children who followed a structured daily schedule. This is 

consistent with evidence showing that, among some groups such as adolescent girls, poor 

time management skills was associated with lower physical activity participation.30 Others 

have found that in the periods with less structured time, such as summer holidays or 

weekends, children and adolescends tend to be less active, more sedentary and have longer 

periods of screen time. 31,32 This suggests that setting daily routines by following the usual 

school schedule and organising the remaining daily time during home schooling might be 
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another promising intervention strategy to increase physical activity and limit sedentary 

screen time for the benefits of metabolic health in children and adolescents. Thus, pre-

planned, segmented structures on a consistent manner and parent rules related to screens 

should be promoted in these situations to regulate unhealthy behaviors.  

Being actively engaged in online P.E. was found to be an other important predictor of 

meeting the recommendations. This supports the literature showing a positive association 

between school P.E. programs and overall physical activity.33,34 Consequently, education 

policies should aim to mandate online P.E. be delivered by schools if remote learning is 

taking place. As schools build their remote teaching capacity, P.E. should be made a 

priority. Where schools are sending home lesson plans for math and grammar, they should 

also send home lesson plans for P.E. For schools or teachers who have the capacity,  P.E. 

classes should be streamed online. The number of P.E. lessons should be at least the same as 

under non-pandemic conditions. 

There were a number of limitations present in this study that should be considered when 

interpreting the findings. First, self- and parent-reported instruments were used to assess 

time spent in physical activity. Self-reported data are heavily prone to recall bias and social 

desirability.35 Also, there were factors, like active breaks, which was difficult for the 

respondents to accurately interpret and report in relation to home schooling. Moreover, the 

cross-sectional and non-representative nature of the data limits the possibility of comparing 

our data to pre-COVID values (e.g. to the HBSC study results). The methodological 

standardization across survey centers, in which the same instruments were used in different 

cultural and language contexts, can also carry costs in terms of precision. This, together with 

the convenience sampling, may explain some of the between-country differences and the 

differences to pre-COVID data taken from the HBSC survey. Furthermore, the question on 

meeting the 1-hours of MVPA daily, taken from the HBSC study, presents a challenge of its 

own due to individual differences of experiencing fatigue between fit and unfit children. 

Another weakness is the lack of details about the intensity of physical activity. We assume, 

that many of the high intensity activities (e.g. P.E. classes, sports club trainings) have been 

replaced by light or moderate intensity activities such as walking or jogging during the 

lockdowns. On this way, although the amount of physical activity remained the same, the 

intensity dropped which may led to an impaired cardiovascular fitness. This deconditioning 

effect of the COVID-19 pandemic was detected in Autumn, 2020 in some countries in 

Europe (i.e. in Slovenia via their SLOfit monitoring system and in the UK – 
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unpublished data), and also in a recently published small-scale study.36 More work 

using more accurate methods such as accelerometer or heart rate monitor would be 

needed to capture the decrease in the intensity of physical activity in pandemic 

situation and to prove this theory. Also, the question about being in self-isolation or 

quarantine asked about the last seven days, however this period could have started later and 

lasted shorter and on this way it may happen that this variable might not fully capture the 

degree of reduced physical mobility. This would explain why we have not found any 

significant effect in this regard except for adolescents in mildly affected countries. Finally, 

in the absence of global guidelines for sedentary screen time for school-aged children and 

adolescents, we used the Australian and Canadian guidelines which recommend limiting 

sedentary recreational screen time to no more than 2 hours per day. However, the question 

we used in this study did not ask respondents to report recreational screen time. As such, it is 

likely that our values include time spent using screens for educational purposes and for 

attending online P.E. as well, which are outside the scope of these guidelines.  

The current findings complement the growing evidence on the prevalence of insufficient 

physical activity and unhealthy screen time in children in reaction to the COVID-19 

pandemic. We strongly advise parents, schools, and authorities to set up aggressive 

countermeasures, that incorporate the promotion of structured schedules, the safeguarding of 

P.E. lessons during distance learning, and the promotion of time spent outdoors. All these 

were found to make important contributions to increased physical activity and reduced 

screen time among European children and adolescents during the COVID-19 pandemic 

period. 
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Table 1. Characteristics of survey respondents by country (6-18 years; n=8,395)  
 

Country  Boys Age, 
years a 

Rural 
residents 

Being in self-
isolation or 
quarantine 
order in the 
last 7 days 

Following a 
structured 
schedule 
mainly or 
every day 

Being 
active in 

online P.E. 
sometimes, 

often or 
always 

Playing 
outside 

more than 
2 hours 
per day 

Germany 
   241 
(2.9) 

140 
(58.1) 

9 (8–
12) 

[9–10] 

61 
(25.3) 2 (0.8) 167 (69.3) 5 (2.1) 106 

(44.2) 

Hungary 
   2626 

1243 
(47.3) 

13 
(11–

772 
(29.4) 77 (2.9) 1734 (66.0) 1593 (60.7) 1323 

(50.4) 
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(31.3) 16) 
[13–
14] 

Poland 
   523 
(6.2) 

264 
(50.5) 

10 (8–
13) 
[10–
11] 

82 
(15.7) 26 (5.0) 249 (47.6) 191 (36.5) 191 

(36.5) 

Russian 
Federation 
   315 
(3.8) 

150 
(47.6) 

11 (9–
14) 
[10–
12] 

51 
(16.2) 65 (20.6) 121 (38.4) 87 (27.6) 123 

(39.1) 

Slovenia 
   1897 
(22.6) 

802 
(42.3) 

12 
(11–
14) 
[12–
12] 

1586 
(83.6) 305 (16.1) 1190 (62.7) 1312 (69.2) 1065 

(56.1) 

Spain 
   894 
(10.6) 

446 
(49.9) 

12 (9–
14) 
[12–
13] 

209 
(23.4) 328 (36.7) 713 (79.8) 561 (62.8) 242 

(27.1) 

France 
   209 
(2.5) 

116 
(55.5) 

12 (9–
16) 
[11–
14] 

56 
(26.8) 64 (30.6) 120 (57.4) 34 (16.3) 74 (35.4) 

Italy 
   240 
(2.9) 

83 
(34.6) 

13 
(11–
17) 
[13–
15] 

137 
(57.1) 48 (20.0) 145 (60.4) 84 (35.0) 86 (35.8) 

Portugal 
   1156 
(13.8) 

558 
(48.3) 

13 
(11–
16) 
[13–
13] 

495 
(42.8) 354 (30.6) 989 (85.6) 696 (60.2) 287 

(24.8) 

Romania 
   294 
(3.5) 

138 
(46.9) 

12 
(11-
14) 
[12-
13] 

113 
(38.4) 32 (10.9) 149 (50.7) 186 (63.3) 195 

(66.3) 

All 
   8395 
(100) 

3940 
(46.9) 

13 
(10-
15) 
[12-
13] 

3562 
(42.4) 1301 (15.5) 5577 (66.4) 4749 (56.6) 3692 

(44.0) 

Data are reported as No. (%). aMedian (interquartile range) [95% CI for median]. 
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Table 2. Key study variables by country in school-aged children and adolescents (6-18 
years; n=8,395)  

 

N
u
m
be
r 

of 
da
ys 
pe
r 
w
ee
k 
m
ee
tin
g 
P
A 
gu
id
eli
ne
b 

Meeting 60-
min MVPA 
guideline 
everydaya 

Screen 
time –

weekday
s 

(hours)b 

Meeting 2h or 
less screen time 
recommendation 

–  weekdaysa 

Screen 
time –

weeken
d 

(hours)b 

Meeting 2h or 
less screen time 
recommendation 

–  weekenda 

Diffrence in 
screen time 

between weekdays 
and weekend 

(95% CI) 

Ge
rm
an
y 

3 
(2
-

5) 
[3
-

4] 

43 (17.8) 
[13.2-23.3] 

2 (1-3.5) 
[2-2.5] 

129 (53.8) 
[47.2-60.2] 

2 (1.5-
3.5) 

[2-2.5] 

128 (53.3) 
[46.8-59.8] -0.25 (-0.50-0.00) 

H
un
ga
ry 

4 
(3
-

6) 
[4
-

4] 

522 (19.9) 
[18.4-21.5] 

3.5 (2-5) 
[3.5-4] 

760 (28.9) 
[27.2-30.7] 

3 (2-5) 
[3-3] 

858 (32.7) 
[30.9-34.5] 0.25 (0.25-0.50) 

Po
la
nd 

3 
(2
-

5) 
[3
-

4] 

90 (17.2) 
[14.1-20.7] 

4 (3-6) 
[4-4.5] 

93 (17.8) 
[14.6-21.3] 

3 (2-5) 
[3-3.5] 

172 (32.9) 
[28.9-37.1] 1.00 (0.75-1.25) 

Ru
ssi
an 
Fe
de
rat
io

3 
(0.
5-
5) 
[2
-

3] 

66 (21.0) 
[16.6-25.9] 

5 (3-6) 
[5-6] 

44 (14.0) 
[10.3-18.3] 

4.5 (3-6) 
[4-5] 

68 (21.6) 
[17.2-26.6] 1.00 (0.50-1.25) 
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n 

Sl
ov
en
ia 

5 
(3
-

7) 
[5
-

5] 

507 (26.7) 
[24.8-28.8] 

2.5 (1.5-
4) 

[2-2.5] 

924 (48.7) 
[46.4-51.0] 

2 (1-3) 
[2-2] 

1059 (55.8) 
[53.6-58.1] 0.50 (0.25-0.50) 

Sp
ai
n 

4 
(2
-

6) 
[4
-

4] 

162 (18.1) 
[15.7-20.8] 

4 (2.5-7) 
[4-4] 

198 (22.2) 
[19.5-25.0] 

4 (2.5-5) 
[4-4] 

183 (20.5) 
[17.9-23.3] 0.50 (0.25-0.50) 

Fr
an
ce 

3 
(1
-

5) 
[2
-

3] 

32 (15.3) 
[10.7-20.9] 

4 (2.5-7) 
[4-5] 

51 (24.4) 
[18.7-30.8] 

4 (2-5.5) 
[3-4] 

59 (28.2) 
[22.2-34.9] 0.75 (0.25-1.25) 

Ita
ly 

3 
(1
-

4) 
[2
-

3] 

18 (7.5) 
[4.5-11.6] 

4 (2.5-
5.5) 

[3.5-4] 

49 (20.4) 
[15.5-26.1] 

3 (2-5) 
[3-3] 

87 (36.3) 
[30.2-42.7] 1.25 (0.75-1.50) 

Po
rtu
ga
l 

3 
(1
-

4) 
[3
-

3] 

88 (7.6) 
[6.2-9.3] 

4 (2.5-6) 
[4-4] 

247 (21.4) 
[19.0-23.8] 

3 (2-5) 
[3-3.5] 

345 (29.8) 
[27.2-32.6] 1.00 (0.75-1.00) 

Ro
m
an
ia 

4 
(2
-

6) 
[4
-] 

69 (23.5) 
[18.7-28.7] 

4 (2.5-5) 
[3.5-4] 

68 (23.1) 
[18.4-28.4] 

3.5 (2-5) 
[3-4] 

84 (28.6) 
[23.5-34.1] 0.50 (0.25-0.75) 

Al
l 

4 
(2
-

6) 
[4
-

4] 

1597 (19.0) 
[18.2-19.9] 

3.5 (2-5) 
[3.5-3.5] 

2563 (30.5) 
[29.5-31.6] 

3 (2-4.5) 
[3-3] 

3043 (36.3) 
[35.25-37.3] 0.50 (0.50-0.50) 

aNo. (%) [95% CI for %]. bMedian (interquartile range) [95% CI for median].  
Abbreviations: MVPA=moderate-to-vigorous physical activity; PA=physical activity. 
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Table 3.  Multivariate logistic regression for meeting the physical activity and screen time 
recommendation  

*all ORs are also adjusted for age, gender and residential status. +included as a covariate in 
the model for the entire sample and used as a stratification variable in the subanalyses. 
Significant ORs are marked with bold letters. Mildly affected countries: Germany, Romania, 
Poland, Slovenia, Hungary. Severely affected countries: Spain, Italy, France, Russia, 
Portugal. 

 All 
OR (95% 
CI) 
n=8,395 

Mildly affected countries Severely affected 
countries 

 6-11 years 
OR (95% 
CI) 
n=1,941 

12-18 
years 
OR (95% 
CI) 
n=3,640 

6-11 years 
OR (95% 
CI) 
n=1,142 

12-18 
years 
OR (95% 
CI) 
n=1,672 

Meeting PA recommendation 
 

Affected (mildly vs severely)+ 1.35 (0.92-
1.97) 

NA NA NA NA 

Restrictions (low level vs high level) 1.02 (0.60-
1.71) 

1.05 (0.80-
1.38) 

1.00 (0.66-
1.51) 

0.61 (0.26-
1.42) 

0.80 (0.44-
1.46) 

Quarantine order or self-isolation (being 
vs not being) 

1.09 (0.91-
1.29) 

1.66 (1.01-
2.73) 

0.98 (0.74-
1.30) 

1.17 (0.77-
1.78) 

1.00 (0.73-
1.37) 

Structured daily schedule (mainly or 
every day vs rarely or not) 

1.62 (1.24-
2.13) 

1.71 (1.24-
2.36) 

1.52 (1.12-
2.06) 

1.50 (0.74-
3.03) 

1.85 (0.94-
3.67) 

Online P.E. (sometimes, often or always 
vs hardly or never) 

1.27(1.12-
1.44) 

1.27 (1.01-
1.59) 

1.24 (1.03-
1.49) 

1.33 (0.89-
1.99) 

1.55 (1.13-
2.14) 

Outside play (more than 2 h/d vs 2 h/d or 
less) 

2.56 (1.98-
3.32) 

2.75 (1.94-
3.90) 

2.29 (1.92-
2.74) 

2.04 (0.96-
4.34) 

2.53 (1.37-
4.68) 

Meeting ST recommendation during the week 
 

Affected (mildly vs severely)+ 3.25 (2.38-
4.45) 

NA NA NA NA 

Restrictions (low level vs high level) 1.42 (1.07-
1.90) 

2.59 (1.74-
3.86) 

2.03 (0.62-
6.69) 

2.14 (1.34-
3.40) 

0.73 (0.42-
1.27) 

Quarantine order or self-isolation (being 
vs not being) 

1.07 (0.92-
1.24) 

1.59 (0.96-
2.64) 

1.02 (0.79-
1.31) 

0.82 (0.60-
1.13) 

1.22 (0.93-
1.61) 

Structured daily schedule (mainly or 
every day vs rarely or not) 

1.57 (1.23-
2.00) 

1.84 (1.21-
2.77) 

1.55 (1.08-
2.23) 

1.27 (0.67-
2.40) 

1.61 (0.79-
3.27) 

Online P.E. (sometimes, often or always 
vs hardly or never) 

1.20 (1.08-
1.34) 

1.46 (1.18-
1.81) 

1.17 (0.99-
1.37) 

1.42 (1.05-
1.91) 

1.15 (0.87-
1.53) 

Outside play (more than 2 h/d vs 2 h/d or 
less) 

1.26 (0.99-
1.60) 

1.56 (1.15-
2.12) 

1.50 (0.94-
2.39) 

1.03 (0.69-
1.53) 

0.67 (0.40-
1.13) 

Meeting ST recommendation on weekend 
 

Affected (mildly vs severely)+ 1.48 (1.05-
2.10) 

NA NA NA NA 

Restrictions (low level vs high level) 1.74 (1.28-
2.37) 

2.43 (1.87-
3.16) 

2.46 (1.63-
3.70) 

1.64 (1.23-
2.19) 

1.30 (0.69-
2.47) 

Quarantine order or self-isolation (being 
vs not being) 

1.01 (0.88-
1.17) 

1.36 (0.84-
2.20) 

1.00 (0.79-
1.28) 

0.81 (0.60-
1.09) 

1.10 (0.85-
1.42) 

Structured daily schedule (mainly or 
every day vs rarely or not) 

1.64 (1.38-
1.95) 

1.55 (1.15-
2.08) 

1.60 (1.24-
2.05) 

1.56 (0.94-
2.61) 

1.41 (0.93-
2.14) 

Online P.E. (sometimes, often or always 
vs hardly or never) 

1.21 (1.09-
1.34) 

1.30 (1.06-
1.59) 

1.26 (1.07-
1.47) 

1.04 (0.79-
1.36) 

1.30 (1.01-
1.68) 

Outside play (more than 2 h/d vs 2 h/d or 
less) 

1.14 (0.95-
1.35) 

1.11 (0.90-
1.37) 

1.34 (1.01-
1.77) 

1.24 (0.83-
1.85) 

0.84 (0.56-
1.25) 
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Abbreviations: NA=not applicable; PA=physical activity; ST=screen time.  

 
 
Figure 1. Flow diagram of participants throughout the study 
Abbreviations: PA=physical activity; ST=screen time. Mildly affected countries: Germany, 
Romania, Poland, Slovenia, Hungary. Severely affected countries: Spain, Italy, France, 
Russia, Portugal.  
 
 
Supplemental online material 
 

1. Survey questionnaire 
 
2. Supplementary Table 1: Description of physical activity and sports related restrictive 
measures during the survey period in the participating countries. 
 
3. Supplementary Figure 1: Percentage of children meeting the guidelines of at least 60 
minutes of moderate-to-vigorous physical activity daily across survey countries in 2014, 
2018 and during the COVID-19 pandemic. Data source for 2014 and 2018 is the HBSC 
study. 

 
1. Survey questionnaire 
 
Survey on the effects of COVID-19 outbreak and related home schooling on exercise and play 
behaviours in children   
 
Dear Parent/Guardian,  
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We are aware that these days are hard for everyone. With schools and workplace closed our lives completely 
changed. This survey, led by the Hungarian School Sport Federation and implemented in nine countries, will 
assess how physical activity has been integrated with this new schedule for families across Europe. Your 
contribution will help to create a clear picture of the impact of self-quarantine and home schooling for children. 
We hope that this survey will provide important information that is needed by our decision makers.     
Participation in this survey is voluntary and the questionnaire is anonymous. We will not collect any sensitive 
data about your child or family – e.g. name, identification number or date of birth. With your permission, older 
children (above 12 years) can complete the questionnaire by themselves. Younger children will need your help. 
There is no right or wrong answer for the questions as this is not a test. The goal is to understand what is 
happening when schools are closed, or attendance is restricted. Collected data will be safely stored, will be 
only used for research purposes and won’t be given to any third party.  
 
We are asking about your child’s level of physical activity in the last 7 days (i.e. no matter who completes the 
form, answers should refer to the child’s behaviour). This includes sports or dance that raise his/her breath or 
make his/her legs feel tired, or games that make he/she breathe hard, like tag, skipping, running, climbing, and 
similar.  
 
Please answer all the questions as honestly and accurately as you can, and do not claim answers as you want 
them to be — this is very important.   
 
The questionnaire includes 20 simple questions and takes approx. 15 minutes to complete.  
 
In case of any further question you can contact:  
please insert the name and e-mail address of the country contact 
 
QUESTION  RESPONSE OPTION  

General questions    

1. Age (years):   6-18  

2. Grade:     

3. Sex:     Boy  
Girl  

4. Place of residence:   Capital  
City  
Village  

5. Postal code:    

6. Did you have any physical symptoms (e.g. fever, hard coughing, 
shortness of breath) in the last 7 days which made you unable to 
exercise?   

Yes  
No  

7. Do you have any disability or chronic illness which making you 
unable to exercise?   

Yes  
No  

8. Was your family in self-isolation or quarantine order in the last 7 
days?  

Yes  
No  

9. Do you have a dog?   Yes  
No  

10. Do you follow a structured schedule on weekdays since the  
COVID-19 outbreak and related restrictions? (e.g. 8:00 wake up, 9:00-
10:00 outdoor play, 10:00-12:00 academic time, 12:00 lunch, etc.)   

Yes, on every day  
Yes, mainly  
Yes, rarely  
No, I do not have a schedule  
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11. Did you attend classes inside your school building in the last 7 days?   Yes, on every weekday  
Yes, on 3-4 days  
Yes, on 1-2 days  
No, my school is closed, and all my 
lessons are online  

11a. If yes, did you have P.E. classes in your school in the last 7 days?   Yes, on every weekday  
Yes, on 3-4 days  
Yes, on 1-2 days   
No  

Exercise, play and sedentary behaviours  
  

  

12. In the last 7 days, on how many days have you done a total of 60 
minutes or more of physical activity, which was enough to raise your 
breathing rate? This may include sport, exercise and brisk walking or 
cycling for recreation or to get to and from places. (Check one only.)  

0 day  
1 day  
2 days  
3 days  
4 days  
5 days  
6 days  
7 days  

13. In the last 7 days, on average how much time per day did you play 
outside? (Please state your daily average for WEEKDAYS.)  

Less than 1 hour  
1 hour  
1.5 hours  
2 hours  
…  
6 hours  
More than 6 hours  

13a. In the last 7 days, on average how much time per day did you play 
outside? (Please state your daily average for WEEKENDS.)  

Less than 1 hour  
1 hour  
1.5 hours  
2 hours  
…  
6 hours  
More than 6 hours  

14. In the last 7 days, on average how many hours and minutes per day 
did you watch TV, use the computer, use social media and play inactive 
video games? (Please state your daily average separately for 
WEEKDAYS.)  

Less than 1 hour  
1 hour  
1.5 hours  
2 hours  
…  
6 hours  
More than 6 hours  

14a. In the last 7 days, on average how many hours and minutes per day 
did you watch TV, use the computer, use social media and play inactive 
video games? (Please state your daily average separately for 
WEEKENDS.)  

Less than 1 hour  
1 hour  
1.5 hours  
2 hours  
…  

 6 hours  
More than 6 hours  
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15. Have you done any of the following activities in the last 7 days? If 
yes, how many times? (Mark only one circle per row.)  

- Rope skipping  
- In-line skating  
- Walking for exercise  
- Bicycling  
- Jogging or running  
- Online aerobic lesson  
- Dance  
- Badminton  
- Skateboarding  
- Soccer  
- Basketball  
- Swimming  
- Trampoline  
- Other  

No  
1-2 times  
3-4 times  
5-6 times  
7 times or more  

15a. If you answered 'Other' in the previous question, please list those 
activities:  

  

Online P.E. classes  

16. In the last 7 days, during your online physical education (P.E.) 
classes, how often were you very active (playing hard, running, jumping, 
throwing, strengthening)? (Check one only.)  

I don’t do any online P.E.  
Hardly ever   
Sometimes   
Quite often   
Always  

Active breaks  

17. In the last 7 days, what did you do most of the time between your 
online classes? (Check one only.)  

Sat down (talking, reading,  
doing schoolwork)  
Stood around or walked around   
Ran or played a little bit   
Ran around and played quite a bit   
Ran and played hard most of the 
time  

After home schooling and evenings   

18. In the last 7 days, on how many days after learning or in the 
evening, did you do sports, dance, or play games in which you were very 
active? (Check one only.)  

None  
1 day   
2 or 3 days   
4 days   
5 days  

Weekend   

19. On the last weekend, how many times did you do sports, dance, or 
play games in which you were very active? (Check one only.)  

None   
1 time   
2 — 3 times   
4 — 5 times  
6 or more times  

    
Change in movement and play behaviours   
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20. Compared to before the COVID-19 outbreak and related restrictions: 
(Mark only one circle per row. Answers should refer to the child’s 
behaviour.)  
- I walk or bike in the neighbourhood …  
- I am doing physical activities or sport outside …  
- I am doing physical activities or sport inside …  
- I play outside …  
- I play inside …  
- I watch TV, movies, use the computer for leisure …  
- I use social media …  
- I do other sedentary leisure activities not in front of screens …  
- Our family time spent in physical activity is …  
- Our family time spent in sedentary behaviours is …  

a lot less. a 
little less. 
same. a little 
more. a lot 
more.  

Supplementary Table 1. Description of physical activity and sports related restrictive 
measures during the survey period in the participating countries.  
Country Data 

collecti
on 
period 

Schools  Playgrou
nds 

Parks Outdoo
r 
exercis
e 

Indo
or 
sport
s 

Fitness 
clubs 
and 
swimm
ing 
pools 

Sports 
training 
for 
professio
nals, 
amateurs 
and for 
recreatio
n 

Deliver
y of 
P.E. 

GROUP I. STRICT CLOSURE 
 

Russian 
Federati
on* 

21 
May – 
6 June 

closed; 
distance 
learning 
was 
ended 
in mid-
May 

closed in 
several 
regions 

closed 
in 
several 
regions 

not 
allowed 
in 
several 
regions  

not 
allow
ed 

closed not allowed varied 
widely 
by 
schools 
and 
teachers 
(only 
online) 

GROUP II. FIRST PHASE OF LIFTING RESTRICTIONS 
 

Hungar
y  

15-31 
May 

closed in 
Budapest: 
re-opened 
on 18 
May a 

outside 
Budapest: 
open a  

in 
Budap
est: re-
opened 
on 18 
May a 

outside 
Budap
est: 
open a 

in 
Budape
st: 
restricti
ons 
lifted 
on 18 
May a  
outside 
Budape
st: 
allowed 
a 

not 
allow
ed 

closed allowed varied 
widely 
by 
schools 
and 
teachers 
(only 
online) 

Spain* 15-31 
May 

closed closed re-
opened 
on 2 
May a  

walking
: 
allowed 
from 26 
April b 

exercise

not 
allow
ed 

closed allowed 
from 2 May 
a,c 

restrictions 
were further 
lifted on 18 

varied 
widely 
by 
schools 
and 
teachers 
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: 
allowed 
from 2 
May a,c 

May d (only 
online) 

Poland  22-31 
May 

closed closed open a allowed 
a 

not 
allow
ed 

closed allowed a varied 
widely 
by 
schools 
and 
teachers 
(only 
online) 

Italy*  22-31 
May 

closed re-opened 
on 4 May 
a 

re-
opened 
on 4 
May a  

allowed 
from 4 
May e 

not 
allow
ed 

re-
opened 
on 25 
May f 

only outdoor varied 
widely 
by 
schools 
and 
teachers 
(only 
online) 

Romani
a  

22-31 
May 

closed closed re-
opened 
on 15 
May a 

allowed 
g 

not 
allow
ed 

closed allowed varied 
widely 
by 
schools 
and 
teachers 
(only 
online) 

Country Data 
collecti
on 
period 

Schools  Playgrou
nds 

Parks Outdoor 
exercise 

Indoo
r 
sport
s 

Fitness 
clubs 
and 
swimmi
ng 
pools 

Sports 
training for 
profession
als, 
amateurs 
and for 
recreation 

Deliver
y of 
P.E. 

GROUP III. SECOND PHASE OF LIFTING RESTRICTIONS 
 

France  18-31 
May 

Primary
: re-
opened 
on 11 
May 
Seconda
ry: re-
opened 
on 18 
May h 

open a  open a  allowed 
a 

allow
ed d 

closed allowed not 
allowed 

Portugal  18 
May – 
4 June 

partly 
re-
opened 
on 18 
May i 

re-opened 
on 18 
May a 

open a,j allowed 
a,j 

not 
allow
ed 

closed allowed j,k only for 
grades 
1 to 9 
one 
lesson 
per 
week 
via TV 

Slovenia  25-31 
May 

partly 
re-
opened 

open open allowed allow
ed 

closed allowed grades 
1 to 3: 
outside 
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n a 

other 
grades: 
online 

German
y * 

11-22 
June 
 

partly 
re-
opened 
o 

open a open a allowed 
a 

partly 
allow
ed 

Fitness 
clubs: 
re-
opened 
on 8 
June. 
Swimm
ing 
pools: 
closed 

allowed a classes 
took 
place 
with 
restricti
ons 

Data collection period refers to the days when the survey was open, and the questionnaire 
was referring to the 7-day prior completion. Countries are grouped into 3 categories based 
on the phase of lifting restrictions. * differences can occur between Regions. a with physical 
distancing. bone hour per day, no farther than 1 km from home, maximum 3 children and 1 
parent. c train alone.  d up to 10 persons. e only for individuals alone, no farther than 200 
metres from home. f with very strict regulations. g up to 3 persons. hup to 15 students per 
classroom. i open for grades 11 and 12. j be alone or in groups of up to 5 persons. k only 
outdoor, and for 1st league of professional football. n open for grades 1 to 3. o classes are 
splitted into 2 groups and visiting schools alternately by week. Distance learning running in 
parallel for those who are at home. 
 
 
Supplementary Figure 1. Percentage of children meeting the guidelines of at least 60 
minutes of moderate-to-vigorous physical activity daily across survey countries in 2014, 
2018 and during the COVID-19 pandemic. Data source for 2014 and 2018 is the HBSC 
study.26  
 

 
 




